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Foreword

Earth is teeming with life. No one knows exactly how many
distinct organisms inhabit our planet, but more than 5 mil-
lion different species of animals and plants could exist, rang-
ing from microscopic algae and bacteria to gigantic elephants,
redwood trees and blue whales. Yet, throughout this won-
derful tapestry of living creatures, there runs a single thread:
Deoxyribonucleic acid or DNA. The existence of DNA, an
elegant, twisted organic molecule that is the building block
of all life, is perhaps the best evidence that all living organ-
isms on this planet share a common ancestry. Our ancient
connection to the living world may drive our curiosity, and
perhaps also explain our seemingly insatiable desire for in-
formation about animals and nature. Noted zoologist, E. O.
Wilson, recently coined the term “biophilia” to describe this
phenomenon. The term is derived from the Greek bios mean-
ing “life” and philos meaning “love.” Wilson argues that we
are human because of our innate affinity to and interest in the
other organisms with which we share our planet. They are,
as he says, “the matrix in which the human mind originated
and is permanently rooted.” To put it simply and metaphor-
ically, our love for nature flows in our blood and is deeply en-
grained in both our psyche and cultural traditions.

Our own personal awakenings to the natural world are as
diverse as humanity itself. I spent my early childhood in rural
Iowa where nature was an integral part of my life. My father
and I spent many hours collecting, identifying and studying
local insects, amphibians and reptiles. These experiences had
a significant impact on my early intellectual and even spiri-
tual development. One event I can recall most vividly. I had
collected a cocoon in a field near my home in early spring.
The large, silky capsule was attached to a stick. I brought the
cocoon back to my room and placed it in a jar on top of my
dresser. I remember waking one morning and, there, perched
on the tip of the stick was a large moth, slowly moving its
delicate, light green wings in the early morning sunlight. It
took my breath away. To my inexperienced eyes, it was one
of the most beautiful things I had ever seen. I knew it was a
moth, but did not know which species. Upon closer exami-
nation, I noticed two moon-like markings on the wings and
also noted that the wings had long “tails”, much like the ubiq-
uitous tiger swallow-tail butterflies that visited the lilac bush
in our backyard. Not wanting to suffer my ignorance any
longer, I reached immediately for my Golden Guide to North
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American Insects and searched through the section on moths
and butterflies. It was a luna moth! My heart was pounding
with the excitement of new knowledge as I ran to share the
discovery with my parents.

I consider myself very fortunate to have made a living as
a professional biologist and conservationist for the past 20
years. I've traveled to over 30 countries and six continents to
study and photograph wildlife or to attend related conferences
and meetings. Yet, each time I encounter a new and unusual
animal or habitat my heart still races with the same excite-
ment of my youth. If this is biophilia, then I certainly possess
it, and it is my hope that others will experience it too. I am
therefore extremely proud to have served as the series editor
for the Gale Group’s rewrite of Grzimek’s Animal Life Ency-
clopedia, one of the best known and widely used reference
works on the animal world. Grzimek’s is a celebration of an-
imals, a snapshot of our current knowledge of the Earth’s in-
credible range of biological diversity. Although many other
animal encyclopedias exist, Grzimek’s Animal Life Encyclopedia
remains unparalleled in its size and in the breadth of topics
and organisms it covers.

The revision of these volumes could not come at a more
opportune time. In fact, there is a desperate need for a deeper
understanding and appreciation of our natural world. Many
species are classified as threatened or endangered, and the sit-
uation is expected to get much worse before it gets better.
Species extinction has always been part of the evolutionary
history of life; some organisms adapt to changing circum-
stances and some do not. However, the current rate of species
loss is now estimated to be 1,000-10,000 times the normal
“background” rate of extinction since life began on Earth
some 4 billion years ago. The primary factor responsible for
this decline in biological diversity is the exponential growth
of human populations, combined with peoples’ unsustainable
appetite for natural resources, such as land, water, minerals,
oil, and timber. The world’s human population now exceeds
6 billion, and even though the average birth rate has begun
to decline, most demographers believe that the global human
population will reach 8-10 billion in the next 50 years. Much
of this projected growth will occur in developing countries in
Central and South America, Asia and Africa—regions that are
rich in unique biological diversity.



Foreword

Finding solutions to conservation challenges will not be
easy in today’s human-dominated world. A growing number
of people live in urban settings and are becoming increasingly
isolated from nature. They “hunt” in supermarkets and malls,
live in apartments and houses, spend their time watching tele-
vision and searching the World Wide Web. Children and
adults must be taught to value biological diversity and the
habitats that support it. Education is of prime importance now
while we still have time to respond to the impending crisis.
There still exist in many parts of the world large numbers of
biological “hotspots”—places that are relatively unaffected by
humans and which still contain a rich store of their original
animal and plant life. These living repositories, along with se-
lected populations of animals and plants held in profession-
ally managed zoos, aquariums and botanical gardens, could
provide the basis for restoring the planet’s biological wealth
and ecological health. This encyclopedia and the collective
knowledge it represents can assist in educating people about
animals and their ecological and cultural significance. Perhaps
it will also assist others in making deeper connections to na-
ture and spreading biophilia. Information on the conserva-
tion status, threats and efforts to preserve various species have
been integrated into this revision. We have also included in-
formation on the cultural significance of animals, including
their roles in art and religion.

It was over 30 years ago that Dr. Bernhard Grzimek, then
director of the Frankfurt Zoo in Frankfurt, Germany, edited
the first edition of Grzimek’s Animal Life Encyclopedia. Dr. Grz-
imek was among the world’s best known zoo directors and
conservationists. He was a prolific author, publishing nine
books. Among his contributions were: Serengeti Shall Not Die,
Rbinos Belong to Everybody and He and I and the Elepbants. Dr.
Grzimek’s career was remarkable. He was one of the first
modern zoo or aquarium directors to understand the impor-
tance of zoo involvement in iz situ conservation, that is, of
their role in preserving wildlife in nature. During his tenure,
Frankfurt Zoo became one of the leading western advocates
and supporters of wildlife conservation in East Africa. Dr.
Grzimek served as a Trustee of the National Parks Board of
Uganda and Tanzania and assisted in the development of sev-
eral protected areas. The film he made with his son Michael,
Serengeti Shall Not Die, won the 1959 Oscar for best docu-
mentary.

Professor Grzimek has recently been criticized by some
for his failure to consider the human element in wildlife con-
servation. He once wrote: “A national park must remain a pri-
mordial wilderness to be effective. No men, not even native
ones, should live inside its borders.” Such ideas, although con-
sidered politically incorrect by many, may in retrospect actu-
ally prove to be true. Human populations throughout Africa
continue to grow exponentially, forcing wildlife into small is-
lands of natural habitat surrounded by a sea of humanity. The
illegal commercial bushmeat trade—the hunting of endan-
gered wild animals for large scale human consumption—is
pushing many species, including our closest relatives, the go-
rillas, bonobos and chimpanzees, to the brink of extinction.
The trade is driven by widespread poverty and lack of eco-
nomic alternatives. In order for some species to survive it will
be necessary, as Grzimek suggested, to establish and enforce

a system of protected areas where wildlife can roam free from
exploitation of any kind.

While it is clear that modern conservation must take the
needs of both wildlife and people into consideration, what will
the quality of human life be if the collective impact of short-
term economic decisions is allowed to drive wildlife popula-
tions into irreversible extinction? Many rural populations
living in areas of high biodiversity are dependent on wild an-
imals as their major source of protein. In addition, wildlife
tourism is the primary source of foreign currency in many de-
veloping countries and is critical to their financial and social
stability. When this source of protein and income is gone,
what will become of the local people? The loss of species is
not only a conservation disaster; it also has the potential to
be a human tragedy of immense proportions. Protected ar-
eas, such as national parks, and regulated hunting in areas out-
side of parks are the only solutions. What critics do not realize
is that the fate of wildlife and people in developing countries
is closely intertwined. Forests and savannas emptied of wildlife
will result in hungry, desperate people, and will, in the long-
term lead to extreme poverty and social instability. Dr. Grz-
imek’s early contributions to conservation should be
recognized, not only as benefiting wildlife, but as benefiting
local people as well.

Dr. Grzimek’s hope in publishing his Animal Life Encyclo-
pedia was that it would “...disseminate knowledge of the ani-
mals and love for them”, so that future generations would
“...have an opportunity to live together with the great diver-
sity of these magnificent creatures.” As stated above, our goals
in producing this updated and revised edition are similar.
However, our challenges in producing this encyclopedia were
more formidable. The volume of knowledge to be summa-
rized is certainly much greater in the twenty-first century than
it was in the 1970’s and 80’s. Scientists, both professional and
amateur, have learned and published a great deal about the
animal kingdom in the past three decades, and our under-
standing of biological and ecological theory has also pro-
gressed. Perhaps our greatest hurdle in producing this revision
was to include the new information, while at the same time
retaining some of the characteristics that have made Grzimek’s
Animal Life Encyclopedia so popular. We have therefore strived
to retain the series’ narrative style, while giving the informa-
tion more organizational structure. Unlike the original Grz-
imek’s, this updated version organizes information under
specific topic areas, such as reproduction, behavior, ecology
and so forth. In addition, the basic organizational structure is
generally consistent from one volume to the next, regardless
of the animal groups covered. This should make it easier for
users to locate information more quickly and efficiently. Like
the original Grzimek’s, we have done our best to avoid any
overly technical language that would make the work difficult
to understand by non-biologists. When certain technical ex-
pressions were necessary, we have included explanations or
clarifications.

Considering the vast array of knowledge that such a work
represents, it would be impossible for any one zoologist to
have completed these volumes. We have therefore sought spe-
cialists from various disciplines to write the sections with
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which they are most familiar. As with the original Grzimek’s,
we have engaged the best scholars available to serve as topic
editors, writers, and consultants. There were some complaints
about inaccuracies in the original English version that may
have been due to mistakes or misinterpretation during the
complicated translation process. However, unlike the origi-
nal Grzimek’s, which was translated from German, this revi-
sion has been completely re-written by English-speaking
scientists. This work was truly a cooperative endeavor, and I
thank all of those dedicated individuals who have written,
edited, consulted, drawn, photographed, or contributed to its
production in any way. The names of the topic editors, au-
thors, and illustrators are presented in the list of contributors
in each individual volume.

The overall structure of this reference work is based on
the classification of animals into naturally related groups, a
discipline known as taxonomy or biosystematics. Taxonomy
is the science through which various organisms are discov-
ered, identified, described, named, classified and catalogued.
It should be noted that in preparing this volume we adopted
what might be termed a conservative approach, relying pri-
marily on traditional animal classification schemes. Taxon-
omy has always been a volatile field, with frequent arguments
over the naming of or evolutionary relationships between var-
ious organisms. The advent of DNA fingerprinting and other
advanced biochemical techniques has revolutionized the field
and, not unexpectedly, has produced both advances and con-
tusion. In producing these volumes, we have consulted with
specialists to obtain the most up-to-date information possi-
ble, but knowing that new findings may result in changes at
any time. When scientific controversy over the classification
of a particular animal or group of animals existed, we did our
best to point this out in the text.

Readers should note that it was impossible to include as
much detail on some animal groups as was provided on oth-
ers. For example, the marine and freshwater fish, with vast
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numbers of orders, families, and species, did not receive as
detailed a treatment as did the birds and mammals. Due to
practical and financial considerations, the publishers could
provide only so much space for each animal group. In such
cases, it was impossible to provide more than a broad overview
and to feature a few selected examples for the purposes of il-
lustration. To help compensate, we have provided a few key
bibliographic references in each section to aid those inter-
ested in learning more. This is a common limitation in all ref-
erence works, but Grzimek’s Encyclopedia of Animal Life is still
the most comprehensive work of its kind.

I am indebted to the Gale Group, Inc. and Senior Editor
Donna Olendorf for selecting me as Series Editor for this pro-
ject. It was an honor to follow in the footsteps of Dr. Grz-
imek and to play a key role in the revision that still bears his
name. Grzimek’s Animal Life Encyclopedia is being published
by the Gale Group, Inc. in affiliation with my employer, the
American Zoo and Aquarium Association (AZA), and I would
like to thank AZA Executive Director, Sydney J. Butler; AZA
Past-President Ted Beattie (John G. Shedd Aquarium,
Chicago, IL); and current AZA President, John Lewis (John
Ball Zoological Garden, Grand Rapids, MI), for approving
my participation. I would also like to thank AZA Conserva-
tion and Science Department Program Assistant, Michael
Souza, for his assistance during the project. The AZA is a pro-
fessional membership association, representing 215 accred-
ited zoological parks and aquariums in North America. As
Director/William Conway Chair, AZA Department of Con-
servation and Science, I feel that I am a philosophical de-
scendant of Dr. Grzimek, whose many works I have collected
and read. The zoo and aquarium profession has come a long
way since the 1970s, due, in part, to innovative thinkers such
as Dr. Grzimek. I hope this latest revision of his work will
continue his extraordinary legacy.

Silver Spring, Maryland, 2001
Michael Hutchins
Series Editor
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How to use this book

Gzimek’s Animal Life Encyclopedia is an internationally
prominent scientific reference compilation, first published in
German in the late 1960s, under the editorship of zoologist
Bernhard Grzimek (1909-1987). In a cooperative effort be-
tween Gale and the American Zoo and Aquarium Association,
the series is being completely revised and updated for the first
time in over 30 years. Gale is expanding the series from 13
to 17 volumes, commissioning new color images, and updat-
ing the information while also making the set easier to use.
The order of revisions is:

Vol 8-11: Birds I-IV

Vol 6: Amphibians

Vol 7: Reptiles

Vol 4-5: Fishes I-11

Vol 12-16: Mammals I-V

Vol 1: Lower Metazoans and Lesser Deuterostomes
Vol 2: Protostomes

Vol 3: Insects

Vol 17: Cumulative Index

Organized by taxonomy

The overall structure of this reference work is based on
the classification of animals into naturally related groups, a
discipline known as taxonomy—the science through which
various organisms are discovered, identified, described,
named, classified, and catalogued. Starting with the simplest
life forms, the lower metazoans and lesser deuterostomes, in
volume 1, the series progresses through the more complex
animal classes, culminating with the mammals in volumes
12-16. Volume 17 is a stand-alone cumulative index.

Organization of chapters within each volume reinforces
the taxonomic hierarchy. In the case of the Mammals vol-
umes, introductory chapters describe general characteristics
of all organisms in these groups, followed by taxonomic chap-
ters dedicated to Order, Family, or Subfamily. Species ac-
counts appear at the end of the Family and Subfamily chapters
To help the reader grasp the scientific arrangement, each type
of chapter has a distinctive color and symbol:

@ -Order Chapter (blue background)

(A) =Monotypic Order Chapter (green background)

xii

A -Family Chapter (yellow background)
/A =Subfamily Chapter (yellow background)

Introductory chapters have a loose structure, reminiscent
of the first edition. While not strictly formatted, Order chap-
ters are carefully structured to cover basic information about
member families. Monotypic orders, comprised of a single
family, utilize family chapter organization. Family and sub-
family chapters are most tightly structured, following a pre-
scribed format of standard rubrics that make information easy
to find and understand. Family chapters typically include:

Thumbnail introduction
Common name
Scientific name
Class
Order
Suborder
Family
Thumbnail description
Size
Number of genera, species
Habitat
Conservation status

Main essay
Evolution and systematics
Physical characteristics
Distribution
Habitat
Behavior
Feeding ecology and diet
Reproductive biology
Conservation status
Significance to humans

Species accounts
Common name
Scientific name
Subfamily
Taxonomy
Other common names
Physical characteristics
Distribution
Habitat
Behavior
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Feeding ecology and diet

Reproductive biology

Conservation status

Significance to humans
Resources

Books

Periodicals

Organizations

Other

Color graphics enhance understanding

Grzimek’s features approximately 3,000 color photos, in-
cluding approximately 1,560 in five Mammals volumes; 3,500
total color maps, including nearly 550 in the Mammals vol-
umes; and approximately 5,500 total color illustrations, in-
cluding approximately 930 in the Mammals volumes. Each
featured species of animal is accompanied by both a distrib-
ution map and an illustration.

All maps in Grzimek’s were created specifically for the pro-
ject by XNR Productions. Distribution information was pro-
vided by expert contributors and, if necessary, further
researched at the University of Michigan Zoological Museum
library. Maps are intended to show broad distribution, not
definitive ranges.

All the color illustrations in Grzimek’s were created specif-
ically for the project by Michigan Science Art. Expert con-
tributors recommended the species to be illustrated and
provided feedback to the artists, who supplemented this in-
formation with authoritative references and animal skins from
University of Michgan Zoological Museum library. In addi-
tion to species illustrations, Grzimek’s features conceptual
drawings that illustrate characteristic traits and behaviors.
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How to use this book

About the contributors

The essays were written by scientists, professors, and other
professionals. Grzimek’s subject advisors reviewed the com-
pleted essays to insure consistency and accuracy.

Standards employed

In preparing these volumes, the editors adopted a conser-
vative approach to taxonomy, relying on Wilson and Reeder’s
Mammal Species of the World: a Taxonomic and Geographic Ref-
erence (1993) as a guide. Systematics is a dynamic discipline
in that new species are being discovered continuously, and
new techniques (e.g., DNA sequencing) frequently result in
changes in the hypothesized evolutionary relationships among
various organisms. Consequently, controversy often exists re-
garding classification of a particular animal or group of ani-
mals; such differences are mentioned in the text.

Grzimek’s has been designed with ready reference in mind
and the editors have standardized information wherever fea-
sible. For Conservation status, Grzimek’s follows the IUCN
Red List system, developed by its Species Survival Commis-
sion. The Red List provides the world’s most comprehensive
inventory of the global conservation status of plants and an-
imals. Using a set of criteria to evaluate extinction risk, the
TUCN recognizes the following categories: Extinct, Extinct
in the Wild, Critically Endangered, Endangered, Vulnerable,
Conservation Dependent, Near Threatened, Least Concern,
and Data Deficient. For a complete explanation of each cat-
egory, visit the [IUCN web page at <http://www.iucn.org/>.
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Peramelemorphia
(Bandicoots and bilbies)

Class Mammalia
Order Peramelemorphia
Number of families 2 or 3

Number of genera, species 8 genera; 21
species (18 extant)

Photo: An endangered western barred bandicoot
(Perameles bougainville). (Photo by © Jiri Lochman/
Lochman Transparencies. Reproduced by permis-
sion.)

No order of marsupials has suffered so badly as a result of
European settlement as the Peramelemorphia. Before the ar-
rival of Europeans, bandicoots were plentiful, revered by the
aboriginal peoples of Australia, and valued as a source of food
by both the aborigines and the native peoples of New Guinea.
By the twentieth century, their fortunes in Australia were in
steep decline; three species became extinct and at the begin-
ning of the twenty first century, others are still under serious
threat of the same fate.

The first Europeans viewed bandicoots with some disdain,
purely because of their appearance. Writing in 1805, natu-
ralist Geoffroy wrote “their muzzle, which is much too
long, gives them an air exceedingly stupid.” Their rat-like
shape led to the erroneous name of bandicoot—the Indian
word meaning “pig-rat,” originally given to the greater
bandicoot rat Bandicota indica, of Southeast Asia. Disparaging
attitudes have continued into modern times. The word
“bandicoot” is still used in the Australian vernacular as a mild
term of abuse.

Dismissive attitudes have traditionally been accompanied
by scientific neglect. In the classic volume Bandicoots and Bil-
bies (1990), Lyne noted that of 400 references to bandicoots
in scientific journals between 1797 and 1984, more than half
were within the final 20 years. Knowledge of this family is
still patchy, with the New Guinea species in particular woe-
fully little understood.
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Evolution and systematics

The discovery, at the beginning of this century, of an early
Eocene (55 million years ago) bandicoot more than twice the
age of any fossil bandicoot previously recovered, may help to
shed light on an order whose evolution and taxonomy are the
object of controversy. Much of the confusion centers around
shared physical characteristics with other major marsupial
groups.

Some scientists argue that simple dentition suggests that the
perameloids evolved from the dasyurids, an order which in-
cludes quolls and phascogales. Others claim that the presence
of the fused toes of the hind foot shows a closer evolutionary
relationship with kangaroos, wombats, and other diprotodonts.

Bandicoots are divided into two families. Species of arid and
temperate forest belong to the Peramelidae, a family consist-
ing of four genera and 10 species. Some taxonomists treat the
subfamily Thylacomyinae as a complete family. The rainforest
bandicoots, found predominantly in New Guinea, sit within
the family Peroryctidae, comprising four genera and 11 species.

Physical characteristics

The public perception that “all bandicoots are much the
same” is understandable. In appearance, this order has a great
deal of uniformity, particularly in Australia, where the species
are all roughly rabbit-sized. There is more size variation in
New Guinea, where the largest of the Peroryctes is more than
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Order: Peramelemorphia

A rabbit-eared bandicoot (Macrotis lagotis) eating in Alice Springs,
Northern Territory, Australia. (Photo by Animals Animals ©R. J. B.
Goodale, OSF. Reproduced by permission.)

three times bigger than the smallest of the Microperoryctes
mouse bandicoots.

Bandicoots have thick-set bodies with a short neck and, in
most species, a long, pointed snout. The tail is short, except
in the greater bilby Macrotis lngotis, where it is long and brush-
like. In the dry-country long-nosed bandicoots Perameles and
in bilbies, the ears are large, but the general pattern is for short
ears. The front limbs are generally short. The forefeet have
powerful, flat claws, used for digging. The hind limbs are
longer, with powerful thigh muscles. The hind feet are elon-
gated and, unique among marsupials, the second and third toes
are syndactylous, that is, fused together. This fusion is prob-
ably an adaptation for grooming. Bandicoots generally move
slowly in a bunny hop, with the front and back legs working
alternately. They can, however, adopt a fast gallop and some
species use their strong back legs to make sudden leaps.

Bandicoot teeth are suited to an insectivorous diet. Al-
though small, they are sharp and the molars are slightly
pointed. In common with dasyurids, bandicoots are polypro-
prodont, possessing four or five pairs of upper incisors and
three lower pairs.

Distribution

Bandicoots are found in Australia and New Guinea, in-
cluding its surrounding islands. Only two species show a range
overlap between the two countries—the northern brown
(Isoodon macrourus) and rufous spiny bandicoot (Echymipera
rufescens). The land masses have been connected intermit-
tently in recent times, suggesting that distribution of species
is governed by habitat rather than geographical differences.

In Australia, bandicoots are largely confined to forested
coastal strips and offshore islands. The greater bilby found in
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central-northern parts of the dry interior is the exception.
Distribution is more widespread in New Guinea, with both
the forested uplands and settled lowlands occupied.

In Australia, distribution was formerly far wider. Among
the four arid zone species, the greater bilby is thought to have
lived over 70% of the Australian landmass. Three other
species—the lesser bilby (Macrotis leucura), pig-footed bandi-
coot (Chaeropus ecaudatus), and desert bandicoot (Perameles
eremiana)—all occupied large parts of the interior, but are now
extinct. In 1845, Gould described the southern brown bandi-
coot (Isoodon obesulus) as “one of the very commonest of Aus-
tralian mammals.”

The range contraction of the northern brown bandicoot
in Queensland reflects shrinking distribution of Australian
bandicoots under human pressure. Once widespread in the
center of the state, it has been forced out of open country by
intensive livestock farming and now occupies only narrow
strips of land beside rivers.

Habitat

In New Guinea, the habitats of a number of species are
linked to altitude. For example, all three Microperoryctes mouse
bandicoots are found above 3,500 ft (1,000 m). The high-
altitude species are confined to primary rainforest. Among the
lowland species of New Guinea and those of Australia, there
is evidence that bandicoots can occupy an extremely wide
range of habitats.

If there is a linking factor between species of Australia and
the New Guinea lowlands, it is their preference for habitats
that are temporary by nature. Areas that have been recently
burned or cleared, such as light scrub or heath, generally have
a wider variety of vegetation and a greater number of inver-
tebrates than more established habitats. These temporary, of-
ten ecotonal, habitats are quickly occupied by bandicoots.
Such exploitation explains the ready colonization of low-

A long-nosed bandicoot (Perameles nasuta) juvenile eating a bug in
eastern Australia. (Photo by Animals Animals ©K. Atkinson, OSF. Re-
produced by permission.)

Grzimek’s Animal Life Encyclopedia



Vol. 13: Mammals |l

Order: Peramelemorphia

A golden bandicoot (/Isoodon auratus) feeds on eggs in a green seaturtle (Chelonia mydas) nest during egg laying. (Photo by © Jiri Lochman/Lochman
Transparencies. Reproduced by permission.)

intensity farmland in New Guinea and suburban towns and
cities of Australia. The downside to such opportunism is the
bandicoot’s reliance on a mosaic of vegetation at different
stages of growth. If these become isolated or fragmented, an-
imals are unable to disperse at the point when a particular
habitat becomes unsuitable.

Behavior

These marsupials are highly solitary, coming together only
to mate. Parental bonds are broken just two months after birth
and juveniles show extremely high rates of dispersal. If groups
of individuals are seen together, it is purely to exploit a lo-
calized food resource.

Males show clear territorial aggression towards each other.
During encounters, they mark the ground or vegetation with
scent from a gland behind the ear. The two males give warn-
ing puffing calls and may chase each other. Rarely, the con-
flict is resolved by fighting, with both combatants approaching
the other raised on their hind legs.

The males have home ranges that are generally several
times larger than those of the much smaller females. A single
male home range can overlap that of a number of females.
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The disparity in range sizes is reflected in activity patterns -
females venture into the open almost exclusively to forage for
food. Their time out of the nest will be limited further if they
still have young in the nest which require suckling. By com-
parison, males spend some time each night patrolling much
larger areas, partly to chase off rival males and also in search
of females in estrus.

All bandicoot species studied are nocturnal. Daytime nests
vary between species and habitats. Bilbies are the only bandi-
coots to dig burrows. Other bandicoot species living in open
country make their nests among piles of rocks, down rabbit
burrows, or in tree holes. They may dig a shallow hole in the
ground and cover it with grasses and dead vegetation. Forest-
dwelling bandicoots make use of plentiful ground cover by
building a heap of grasses, twigs, and humus and hollowing
out an internal chamber.

Feeding ecology and diet

Bandicoots are nocturnal, terrestrial foragers, reliant on
their strong senses of smell and hearing to detect food. Species
studied gain most of their food by using their powerful fore-
limbs to dig numerous small, conical holes vertically into the

3



Order: Peramelemorphia

A juvenile Raffray’s bandicoot (Peroryctes raffrayana). (Photo by Pavel
German. Reproduced by permission.)

earth or forest floor. Some food is also taken directly from
the ground.

All research points to bandicoots being omnivorous. The
diet includes a wide range of surface and soil invertebrates,
such as ants and termites, beetles and their larvae, earth-
worms, moths, and spiders. Birds’ eggs, small mammals, and
lizards are also eaten.

Fungi and fruit are of seasonal importance to forest-
dwelling bandicoots. In the few studies of New Guinea species,
the large-toothed bandicoot (Echymipera clara) feeds on Ficus
and pandanus fruits, while the spiny bandicoot (Echymipera
kalubu) has been observed eating a variety of fallen fruit.

Bandicoot dentition, together with a lack of adaptations in
the alimentary canal indicate that plant material is eaten se-
lectively, with little fibrous vegetation taken. Seeds and tu-
bers are most often eaten. Omnivorous feeding means that
the teeth, sharp and better equipped for a purely insectivo-
rous diet, become flattened with wear.

Reproductive biology

Contact between the males and females of these solitary
animals is restricted to mating, when a male will follow the
female until she is ready to be mounted. Mating varies be-
tween species and location; some bandicoots mate all year
round, while others are limited to six or eight months of the
year by factors such as day length, rainfall, and temperature.
Females are polyestrous and mating is probably either polyg-
ynous or promiscuous.

Bandicoot reproduction is unusual in two major respects.
They have among the shortest gestation periods of any
mammals—just 12.5 days in the case of the northern brown
bandicoot. Yet conversely, unique among marsupials, they
have an advanced form of placentation that is more akin to
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that of eutherian mammals with significantly longer gestation
periods.

While the embryo first develops with the aid of a yolk sac
placenta as is the case with other marsupials, it is nourished in
the latter stages of gestation by a chorioallantoic placenta, a
more advanced physical attachment between the uterus of the
mother and the embryo, that allows the exchange of nutrition,
respiratory gases, and excretia. This connection is less sophis-
ticated in the bandicoots however, since they lack villi—the
finger-like projections that link the outer membrane of the
embryo with the wall of the uterus. Oddly, the umbilical cord
remains attached as the young leave the uterus and crawl into
the backward-facing pouch. Since the attachment lasts only a
matter of hours, the cord’s primary purpose at this stage ap-
pears to be as a kind of safety rope.

Although the female usually has eight teats, she rarely has
more than four young at a time. The young leave the pouch
at 49-50 days. Weaning takes around 10 days, by which time
the next litter of half inch (1 cm)-long young are ready to oc-
cupy the mother’s pouch. Bandicoots become sexually mature
within four months of birth, but this order’s fast reproduc-
tive rate is offset by high mortality of the young. Only just
over one in 10 of all baby bandicoots will survive long enough
to mate. Following maturity, life expectancy is 2.5-3.0 years

Conservation

At the beginning of the twenty-first century, there are
some signs that the downward trend in the fortune of bandi-
coots may at least be slowing. In the previous century, three
species had plummeted to extinction even before scientists
had gained a clear understanding of their ecology. Today, the
TUCN lists (as of 2002) the golden (Isoodon auratus) and east-
ern barred bandicoot (Perameles gunnii) and greater bilby as
Vulnerable and the western barred bandicoot (Perameles

Western barred bandicoot (Perameles bougainville) joeys suckling in
mother’s pouch. (Photo by © Jiri Lochman/Lochman Transparencies.
Reproduced by permission.)
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Order: Peramelemorphia

A model of the extinct pig-footed bandicoot (Chaeropus ecaudatus). (Photo by Tom McHugh/Photo Researchers, Inc. Reproduced by permission.)

bougainville) as Endangered. Seven New Guinea species are
given a Data Deficient rating.

"The factors which caused catastrophic declines in Australian
bandicoot populations and distribution during the nineteenth
and twentieth century are still of paramount significance. Con-
tinued intensive grazing by cattle and sheep of former bandi-
coot habitat over much of the continent ensures that there is
no realistic possibility of recolonization without major changes
in land management. In Victoria, for example, the hummock
grassland of kangaroo and wallaby grass was largely removed
in favor of ryegrass and clover to feed grazing livestock. A lack
of floristic diversity meant that there was not enough food, or
shelter from predators and adverse weather to sustain the pop-
ulation of western barred bandicoots.

Even supposing that livestock grazing could be reduced or
eliminated, an added complication is the presence of intro-
duced predators, especially foxes and cats. The arrival of cats
on Hermite Island in Western Australia caused the extinction
of the golden bandicoot from that island, for example. There
is also evidence that bandicoot populations are being sup-
pressed by transmission from cats of toxoplasmosis. Intro-
duced rabbits have also been a major cause of population
declines through competition for food and habitat.

While captive breeding programs for greater bilbies and
eastern barred bandicoots have proved fruitful, a prerequisite
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of successful reintroductions into the wild appears to be the
exclusion of predators, together with control of rabbits
and kangaroos. Exclusion by use of fences can only be effec-
tive over very small areas. In some unfenced areas where
bandicoots are present, conservation authorities are attempt-
ing to limit predation. In Sydney, the National Parks and
Wildlife Service began a fox control program in 2001, using
the presence of the southern brown bandicoot as an indica-
tor of success.

Colonies of bilbies and western barred bandicoots are be-
ing bred at a special facility within the Francois Peron Na-
tional Park in Western Australia under the Project Eden
conservation program, started in 1995. These colonies are
supplemented with animals from breeding programs at other
agencies such as the Kanyana Wildlife Rehabilitation Centre
(bilby, western barred bandicoot) and are slated for the rein-
troduction phase of the program.

Scientists are still exploring the relative significance of
other factors in bandicoot declines. In Western Australia, for
example, the extinctions of the pig-footed bandicoot and
desert bandicoot are now thought to have been precipitated
by the aborigines abandoning traditional burning practices
starting in the 1930s. The replacing of mosaic selective burn-
ing by uncontrolled wildfires over very large areas left these
less mobile species unable to escape.
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A northern brown bandicoot (Isoodon macrourus) foraging at night.
(Photo by K. Stepnell. Bruce Coleman, Inc. Reproduced by permssion.)

The conservation of some species is hindered by the fact
that they do not live conveniently within protected areas. One
fifth of Tasmania consists of nature preserves, yet this does
not protect bandicoots, since they live largely on the periph-
ery or outside of these sanctuary zones.

The conservation status of several bandicoot species in
New Guinea remains something of a mystery. Seven species

are classified by the IUCN as Data Deficient. Partly, this is
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a reflection of their location in remote and often inaccessible
mountain rainforest habitat. But bandicoots are also notori-
ously difficult to trap. Their preference for natural rainforest
food rather than artificial bait means that population moni-
toring is extremely difficult. Hunting is widespread and com-
mon in New Guinea and its islands, but without proper
censuses, it is almost impossible to detect whether it is hav-
ing a deleterious effect.

Significance to humans

The first aboriginal settlers of Australia venerated the
bandicoot as one of the creators of life. In their spiritual
“dreamtime” stories, they told of Karora, a giant bandicoot
who slept in darkness under the earth, untl he awoke and
gave birth to the first humans from beneath his armpit!

Such reverence did not stop the aborigines from eating
bandicoots—they were hunted both for their meat and for
their fur. Bandicoots are still an important source of food for
some native peoples of New Guinea.

Although killed incidentally by rabbit trappers, bandicoots
made little impression on European settlers throughout the
nineteenth and much of the twentieth century. The state of
New South Wales, for example, first started giving them le-
gal protection only in 1948, by which time three species had
become extinct.

Fortunately, a growing perception in Australia of the im-
portance of appreciating and protecting native fauna is now
starting to benefit this order. Foremost in the public relations
revolution is the endangered greater bilby, whose human sup-
porters launched a sustained campaign from the 1980s on-
wards to substitute this rabbit-like bandicoot for the Easter
bunny as an object of affection in the nation’s hearts—an iron-
ically appropriate displacement, given that the introduced
rabbit is one of the primary causes of this species’ decline.

In well-populated areas of southeastern Australia, where
bandicoots come into contact with people, conservation or-
ganizations, and state protection departments have made at-
tempts to promote greater tolerance of bandicoots. Residents
of suburbia are urged to adopt bush-friendly backyard gar-
dening using native plant species, and are encouraged to main-
tain close control of family pets at night. However, the
bandicoots’ habit of digging conical holes in lawns and the
risk of transmitting ticks to humans does not always make
them the most welcome of cohabitants.
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Bandicoots
(Peramelidae and Peroryctidae)

Class Mammalia
Order Peramelemorphia
Family Peramelidae and Peroryctidae

Thumbnail description

Small to medium-sized marsupials, with long,
tapering snouts and short tails (most species);
ears small to large, especially pronounced in
rabbit-bandicoots; most species share a similar
body form and are uniform in color, although
some species have posterior barring or dorsal
longitudinal stripes

Size

Head and body length ranges from 6.7-10.4 in
(17-26.5 cm) in mouse bandicoot to 19.7-23.6
in (50-60 cm) in giant bandicoot; tail length
from 4.3-4.7 in (11-12 cm) (mouse bandicoot)
to 5.5-7.9 in (14-20 cm) (giant bandicoot); and
weight from 4.9-6.5 oz (140-185 g) (mouse
bandicoot) to 10.6 Ib (4.8 kg) (giant bandicoot)

Number of genera, species
7 genera; 19 species

Habitat
Desert, grassland, woodland, forest, coastal
complexes, rainforest, semi-urban

Conservation status
Peramelidae: Extinct: 3 species; Endangered: 1

species; Vulnerable: 3 species; Peroryctidae:

Data Deficient: 7 species Distribution

Peramelidae: Australia, New Guinea; Peroryctidae: New Guinea, Indonesia (Irian
Jaya, Seram), Australia

Evolution and systematics

The order Peramelemorphia includes all the living bandi-
coots. They possess four or five pairs of blunt incisors in
the upper jaw and three similar pairs in the lower jaw, and
are thus polyprotodont. The hindfeet have the second and
third toes joined in syndactyly. The order contains a single
super-family, the Perameloidea, which is divided into two
families: the Peramelidae contains all the non-spiny bandi-
coots and the pig-footed bandicoot (Chaeropus ecaudatus);
the Peroryctidae includes the spiny bandicoots. While it
appears that the order is intermediate between dasyuroids
(polyprotodonts) and diprotodonts, the evolutionary origins
of the bandicoots remain contentious and opinion varies, de-
pendent on the significance given to dental or foot structure.
Bandicoots may have evolved from dasyuroids, retaining
polyprotodonty and separately evolving syndactyly, or from
the diprotodonts, retaining their syndactyly and evolving
polyprotodonty. But it is more plausible that they are derived
from a proto-perameloid ancestor that produced two lines,
one the terrestrial insectivorous/omnivorous bandicoots
and the other the arboreal, herbivorous possums. Baverstock,
et al. in 1990, suggested that this separation might have
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occurred around 48 million years ago (mya). Such fossil
bandicoots as have been described differ little from modern
forms.

The two families are discriminated by skull characteristics,
that of peramelids being flattened in lateral view while the
skull of peroryctids is more or less cylindrical. Other skull
characters have been described by Groves and Flannery in
1990. The fur in many peroryctids is harsh and spiny. Per-
oryctids mostly inhabit rainforest, in contrast to the relatively
dry habitats used by peramelids. It is possible that the now-
extinct pig-footed bandicoot should be separated from the
other species within the Peramelinae, as it exhibits a number
of distinguishing characters of structure and behavior.

Physical characteristics

Bandicoots are small marsupials with a long, pointed snout,
and are stockily built, with short limbs and neck. The ears are
generally short and rounded, although more elongate in the
genus Perameles. The pig-footed bandicoots have long, erect
ears. The tail is thin and short in most species, although it is
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Family: Bandicoots

Adaptations for digging in bandicoots (Isoodon macrourus shown here).
1. Forepaw has long, strong claws, and digits | and V are reduced; 2.
The bandicoot’s pouch faces backwards. (lllustration by Gillian Harris)

long and crested in the pig-footed bandicoot. The teeth are
small, relatively even in size, and sharply pointed. The den-
tal formula is generally (I1-5/1-3 C1/1 P1-3/1-3, M1-4/1-4)
but in Echymipera and Rbhynchomeles there are only four pairs
of upper incisors. The forefeet bear strong curved claws that
are used in conjunction with the elongate muzzle to dig food
items from the soil. Digits I and V are reduced in all species,
and in Chaeropus only digits II and III are functional, giving
rise to the common name. The hindfoot is elongate; digit I
is reduced or absent, digits II and IIT are joined in syndactyly,
digit IV is elongate, strong and powerful, while digit V is re-
duced or absent. Fur coloration is generally drab and un-
adorned, being darker on the dorsal surface and lighter
ventrally. Exceptions exist, however. Perameles gunnii and
P. bougainville have prominent pale posterior bars, Microper-
oryctes longicauda, M. papuensis, and Echymipera echinista are
variously striped on the head and dorsum. The pig-footed
bandicoot has a crested tail tipped with black.

Distribution

Bandicoots are confined to Australia, New Guinea, and the
island of Seram. Prior to European settlement of Australia,
bandicoots were widespread and at least one species was pre-
sent in any given locality across almost the whole of the con-
tinent, in virtually all habitats. In the arid center of Australia,
up to five species may have been found, whereas in tropical
and temperate zones two or three species occurred. Some off-
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shore islands are now the only places in which certain species
survive. Similarly, bandicoots occur throughout New Guinea,
from the coast to the central high mountain ranges, and some
forms are restricted to off-shore islands. One species only oc-
curs on Seram.

Habitat

All species are terrestrial. Australian habitats utilized by
peramelids included: arid open-dense shrubland; sand plain,
sand-ridge desert and spinifex grassland; temperate grasslands
and grassy woodlands; wet and dry open-forest; deciduous
vine thickets; heath and heathy woodlands and open-forest;
savanna woodland, and shrubby grassland. Three species also
use suburban gardens. In New Guinea, peroryctids occupy
rainforest—lowland, primary and secondary highland; wood-
lands; subalpine grasslands; and are also found in gardens and
regrowth forest. The Seram Island bandicoot was only found
in tropical forest. Altitudinal range for bandicoots is from sea-
level to 13,120 ft (4,000 m).

Behavior

Mutual avoidance is the predominant social behavior and
most bandicoots are essentially solitary. During courtship and
mating, male and female bandicoots associate for a limited
time and several males may mate with a single female. The
young may follow their mother for a short time after perma-
nent emergence from the nest. Male-male interactions are al-
ways aggressive and in captivity will result in serious injury
or death. Most species are nocturnal, some more strictly so
than others, but southern brown bandicoots are often diur-

A northern brown bandicoot (/soodon macrourus) foraging for insects
in leaf litter in Eucalyptus forest. (Photo by B. G. Thomson/Photo Re-
searchers, Inc. Reproduced by permission.)
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A northern brown bandicoot (/Isoodon macrourus) on the grass. (Photo
by Tom & Pam Gardner/FLPA-Images of Nature. Reproduced by per-
mission.)

nal. Bandicoots adopt several distinct postures when at rest,
but when alert will often stand tripedally, with one foreleg
raised and retracted towards the body, or stand erect on their
hindfeet. Locomotion is quadrupedal and involves walking,
running, galloping, and leaping. The latter is believed to be
an escape mechanism. Vocalization is restricted to honks,
snorts, and sneezes, which may be used to clear the nostrils
after digging.

Feeding ecology and diet

Bandicoots are opportunistic and omnivorous, although
the pig-footed bandicoot may have been more herbivorous.
Most species obtain their food by first locating it through ol-
faction (and perhaps also by hearing) and then digging a con-
ical pit to where the invertebrate or plant material is situated.
The diet includes adult and larval insects (especially
Coleoptera, Orthoptera, and Lepidoptera), earthworms, cen-
tipedes, seeds, bulbs, tubers, and hypogeous fungal sporo-
carps. Small vertebrates such as lizards and mice are
occasionally eaten. In garden areas, and in tropical rainforest,
fallen fruit is eaten.

Reproductive biology
The pouch opens to the rear and contains two crescentic
rows of four nipples. Litters vary from one to five (average
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about two) in most species. The gestation period is very
short—12.5 days in Perameles nasuta, P. gunnii, and Isoodon
macrourus. These genera are polyestrous and the estrus cycle
is about 20-25 days. Growth and development is rapid and
in some species sexual maturity may be reached at theee to
four months of age. Bandicoots may breed throughout the
year, although some degree of seasonality is shown. Such sea-
sonality may be dependent on climatic conditions; for exam-
ple, eastern barred bandicoots in Tasmania do not breed
during the coldest winter months, and the same species on
the mainland ceases breeding during periods of drought.
Breeding may be initiated by an increase in food availability
(perhaps related to rainfall events), rates of change in tem-
perature, or photoperiod. Mating is probably either polygy-

nous or pI‘OIl’liSCIlOllS.

One of the most significant features of bandicoot repro-
duction is the presence of a functional chorioallantoic pla-
centa in addition to the yolk-sac. The placenta has evolved
independently and is probably correlated with the rapid rate
of development in bandicoots.

Bandicoots are short-lived—a maximum of two to three
years in the wild, although they may reach five years of age
in captivity.

Conservation status

Peramelidae: Of the 10 modern species, two are extinct.
These are species from the arid interior—the pig-footed
bandicoot (Chaeropus ecaudatus) and desert bandicoot (Perame-
les eremiana). The mainland form of the eastern barred bandi-
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coot (P. gunnii) is Critically Endangered; the Tasmanian form
is Vulnerable. One species, the western barred bandicoot
(P. bougainville) is Endangered—it is extinct on the main-land
and occurs only on Bernier and Dorre Islands in Shark Bay,
Western Australia. Four subspecies are Vulnerable—the main-
land and Barrow Island forms of the golden bandicoot, Nuyts
southern brown bandicoot, and the Tasmanian form of the
eastern barred bandicoot. Among the other forms (mainly sub-
species) at least three are Near Threatened.

Peroryctidae: Little is known about the status of most
species. One species, the Seram Island bandicoot (Rhyn-
chomeles pratrorum), is known only from the type series col-
lected in 1920. Several other species, including the mouse
bandicoot (Microperoryctes murina), David’s echymipera
(Echymipera davidi), Menzies’ echymipera (E. echinista), and
Papuan bandicoot (Microperoryctes papuensis), are rarely en-
countered and may be Vulnerable.

Significance to humans

Probably all species of peramelids were used as food by na-
tive Australians. The larger peroryctids are still hunted for
food in New Guinea. Minor annoyance in suburban areas is
caused by bandicoots digging foraging holes in lawns.
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1. Pig-footed bandicoot (Chaeropus ecaudatus); 2. Northern brown bandicoot (Isoodon macrourus); 3. Raffray’s bandicoot (Peroryctes raffrayana);
4. Eastern barred bandicoot (Perameles gunnii); 5. Rufous spiny bandicoot (Echymipera rufescens). (lllustration by Gillian Harris)
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Species accounts

Eastern barred bandicoot
Perameles gunnii

SUBFAMILY
Peramelinae

TAXONOMY
Perameles gunnii Gray, 1838, Tasmania, Australia.

OTHER COMMON NAMES

English: Barred bandicoot, Tasmanian barred bandicoot,
striped bandicoot, Gunn’s bandicoot; German: Tasmanien-
Langnasenbeutler.

PHYSICAL CHARACTERISTICS

Head and body length is 10.6-13.8 in (270-350 mm); weight is
26.5-35.3 oz (750-1,000 g). Grayish brown fur with light stripes
on its hindquarters. Large ears, tapered nose, and short tail.

DISTRIBUTION
Victoria, Tasmania, and formerly South Australia, Australia.

HABITAT
Grassland and grassy woodland, pasture, also gardens in subur-
ban areas.

BEHAVIOR
Nocturnal, solitary except when courting or mating or females
with young.

Perameles gunnii
Isoodon macrourus

Peroryctes raffrayana

14

FEEDING ECOLOGY AND DIET

Food is mainly obtained by digging after locating food items
by smell. Small pits are dug using the forefeet and the long
nose. Food is extracted and deftly manipulated in the front
feet. Eats earthworms, adult and larval insects, other inverte-
brates, tubers, bulbs, and fallen fruit.

REPRODUCTIVE BIOLOGY

Capable of breeding year-round but may cease in colder winter
months at lower latitudes (Tasmania) or during hot, rainfall-
deficient summers on the mainland. Gestation period 12.5
days, polyestrous, estrus cycle about 26 days. Chorioallantoic
placenta formed at about 9.5 days of gestation and is retained
in the uterus after parturition. Litter size one to five, average
two to 2.5. Pouch life about 55 days, weaned at 70-80 days.
The nest is a grass and leaf-lined scraped depression. Growth
is rapid and sexual maturity may be reached at about four
months. Sequential litters may be born throughout the female’s
two to three year lifespan. Mating is probably promiscuous.

CONSERVATION STATUS

The mainland form is Critically Endangered. It only occurs in
minuscule numbers at one site in the wild. A recovery pro-
gram, involving reintroduction to protected sites of captive-
bred animals has been in operation since 1989. The principal
continuing threat is predation by introduced carnivores, partic-
ularly red foxes and cats, for which species continuing control
is essential for the reintroduced populations to survive. The
Tasmanian population appears to be declining in some parts of
its range, such that it is locally threatened in its postulated fo-
cal range but has, conversely, expanded into new areas as forest
has been felled and converted to pasture. The main predator in
Tasmania is the cat.

SIGNIFICANCE TO HUMANS

The eastern barred bandicoot was eaten by aboriginal Aus-
tralians. It is a minor annoyance to landholders in suburban ar-
eas due to foraging in lawns. &

Northern brown bandicoot
Isoodon macrourus

SUBFAMILY
Peramelinae

TAXONOMY
Perameles macroura (Gould, 1842), Port Essington, Northern
Territory, Australia.

OTHER COMMON NAMES
English: Brindled bandicoot, large northern bandicoot; Ger-
man: Grosse Kurznasenbeutler.

PHYSICAL CHARACTERISTICS

Head and body length is 11.8-18.5 in (300-470 mm); weight is
17.6-109.3 oz (500-3,100 g). Speckled brown-black fur, lighter
on belly.

DISTRIBUTION

Western Australia, Northern Territory, Queensland, in which
state it is coastal, New South Wales south to near Sydney,
Australia. Also in southern New Guinea.
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HABITAT

Areas of low ground cover including tall grass and low shrubs, ir-
respective of tree cover. Grassland, woodland, open forest, rarely
in closed forest. Gardens in settled areas. In New Guinea, found
in grasslands and grassy savanna woodlands as well as gardens.

BEHAVIOR

Nocturnal, solitary except when courting or mating or females
with young. Males are aggressive and use a gland behind the
ear to scent-mark territory.

FEEDING ECOLOGY AND DIET

Omnivorous. Northern brown bandicoots mainly eat insects,

earthworms, and other invertebrates, but also include berries,
seeds, and plant fiber such as sugar cane in their diet. Food is
obtained by digging conical pits with the strong forefeet after
detection by smell.

REPRODUCTIVE BIOLOGY

In the southern part of its range, breeding occurs from late win-
ter to summer; further north breeding takes place year-round.
There are eight nipples and litter size ranges from one to seven,
usually two to four. The gestation period is 12.5 days and young
are weaned at about two months. A chorioallantoic placenta is
formed and retained after parturition. Northern brown bandi-
coots are polyestrous and promiscuous. Growth is rapid and sex-
ual maturity is reached well before physical maturity. The nest is
a heap of ground litter covering a shallow depression, with en-
trances at both ends. Hollow logs are also used.

CONSERVATION STATUS

Overall, common to abundant, but has suffered local extinction
due to altered habitat. Still present in urban areas in New
South Wales, Queensland, and New Guinea, but such popula-
tions are at risk.

SIGNIFICANCE TO HUMANS

The northern brown bandicoot was eaten by Aboriginal Aus-
tralians and is still hunted as food in New Guinea. It is consid-
ered a minor annoyance due to digging in suburban lawns. ¢

Pig-footed bandicoot
Chaeropus ecaudatus

SUBFAMILY
Peramelinae

TAXONOMY
Perameles ecaudatus (Ogilby, 1838), Murray River, New South
Wales, Australia.

OTHER COMMON NAMES
German: Schweinfussnasenbeutler.

PHYSICAL CHARACTERISTICS

Head and body length was 9.1-10.2 in (230-260 mm); weight
was about 7 oz (200 g); comparatively long tail, despite its ver-
nacular, bearing a terminal crest. Forefeet digits reduced to
give appearance of pig’s feet or deer hooves.

DISTRIBUTION

Formerly found across much of arid Australia, including much
of inland Western Australia and South Australia, the southern
half of the Northern Territory and marginally in western
Queensland, New South Wales, and northwestern Victoria.

HABITAT
In the central deserts, occurred on sand dunes and sand plains
with hummock grassland and tussock grass, sometimes with a
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Chaeropus ecaudatus

Echymipera rufescens

mulga (Acacia) overstory. In the east, occupied grassy plains
and open woodland with a grass and shrub understory.

BEHAVIOR

Nocturnal and presumably solitary except during mating and
females with young. Gait compared with “a broken-down hack
in a canter,” but capable of explosive speed and agile leaps
when disturbed.

FEEDING ECOLOGY AND DIET

The species’ tooth structure and gut anatomy suggest that it was
more herbivorous than other bandicoots. This notion is sup-
ported by observations of feeding by captives, and stomach con-
tent analysis. Termites, ants, and other insects were also eaten.

REPRODUCTIVE BIOLOGY

Breeding is speculated to have been in May and June. The pouch
has eight nipples, but litters seem to have been one to two. Prob-
ably promiscuous.

CONSERVATION STATUS

Extinct. Last specimen collected in 1901 but Aboriginal testi-
mony indicates that it probably survived in parts of its range
until the 1950s.

SIGNIFICANCE TO HUMANS
None, although probably eaten by indigenous Australians. ¢

Raffray’s bandicoot
Peroryctes raffrayana

TAXONOMY
Perameles raffrayana (Milne-Edwards, 1878), Vogelkop, Irian
Jaya, Indonesia.
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OTHER COMMON NAMES
English: Long-legged bandicoot; German: Grossen
Neuguineanasenbeutler; Spanish: Bandicut de Raffray.

PHYSICAL CHARACTERISTICS

Head and body length is 10.8-14.6 in (275-372 mm); weight is
22.9-35.3 o0z (650-1,000 g). Unpatterned dark brown fur on
back and on the long tail. Short, rounded ears.

DISTRIBUTION

Widespread in New Guinea, absent only from the woodlands
and savanna of the south. Altitudinal range from about 130 to
13,120 ft (40 to 4,000 m), but most common at about 3,940 ft
(1,200 m) along the central cordillera.

HABITAT

Lowland rainforest, lowland hill and mid-mountain oak forest,
Nothofagus (beech) forest, mixed forest, and sub-alpine shrubs.
Prefers undisturbed forest.

BEHAVIOR
Not known, but probably nocturnal.

FEEDING ECOLOGY AND DIET

These bandicoots are reported to eat fruit, particularly that of figs.

REPRODUCTIVE BIOLOGY

Females with pouch young have been captured between March
and December, and the species may breed throughout the year.
Litter size is one to two. It is possible that it nests communally,
but that is not confirmed. One individual lived over three years
in captivity. Mating is probably promiscuous.

CONSERVATION STATUS
Common.

SIGNIFICANCE TO HUMANS
Eaten by indigenous people. &

Rufous spiny bandicoot
Echymipera rufescens

TAXONOMY
Perameles rufescens (Peters and Doria, 1875), Kei Islands, In-
donesia.
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OTHER COMMON NAMES

English: Long-nosed echymipera, spiny bandicoot, rufescent
bandicoot; German: Dickkopf-Stachelnasenbeutler; Spanish;
Echimipera Narizona.

PHYSICAL CHARACTERISTICS

Head and body length is 11.8-16.1 in (300-410 mm); weight is
17.6-70.5 oz (500-2,000 g). Very elongate snout. Red-brown-
black coarse, spiny dorsal fur, white ventrally. Short, almost

naked black tail.

DISTRIBUTION

Subspecies E. 7. rufescens is found in the lowlands of northern,
eastern, and southern New Guinea, Aru Islands, and Kei Is-
lands. E. 7. australis is confined to Cape York, Australia.

HABITAT

In New Guinea is found only below 3,940 ft (1,200 m). Prefers
rainforest but tolerates disturbed areas and grasslands. Aus-
tralian subspecies occurs in closed forest including mesophyll
vine forest, notophyll vine forest, and gallery forest, but also is
found in eucalypt grassy woodland, coastal closed heath, and
low layered open forest.

BEHAVIOR
Nocturnal. Possibly uses burrows rather than nests for daytime
shelter, at least in New Guinea.

FEEDING ECOLOGY AND DIET
Omnivorous, although prefers to eat insects.

REPRODUCTIVE BIOLOGY

In New Guinea, pouch young have been recorded between
March and October, but in Australia breeding may be more
seasonal, with an estrus in the dry season. Possibly has lower
fertility than seen in other species of the genus. Litter sizes
from one to three are reported. Probably promiscuous.

CONSERVATION STATUS
Generally uncommon, but may be locally abundant in New
Guinea; common in its limited range on Cape York, Australia.

SIGNIFICANCE TO HUMANS
Eaten by indigenous humans in New Guinea. ¢

Common name /

Isoodon obesulus yellow, under side is light brown, gray,

Spanish: Bandicut castafio opens backwards behind legs. Short,

surefio rounded ears, sharp claws. Head and
body length 11.9-13.8 in (30-35 cm),
weight 2.2 Ib (1 kg).

days.

[continued]

Scientific name/ Physical Habitat and Conservation
Other common names characteristics hehavior Distribution Diet status

Golden bandicoot Mix of blackish brown and orange or Arid deserts and adjacent Australia. Termites, ants, centi- Vulnerable
Isoodon auratus yellows, underparts are yellowish gray, semi-arid areas and wood- pedes, moths, insect
Spanish: Bandicut de hocico yellowish brown, or white. Head and lands. Two to four young per larvae, small reptiles,
corto body length 9.4-19.3 in (24-49 c¢m), tail  litter. Generally sleeps during roots, and tubers.

length 3.1-7.8 in (820 cm), weight the day, hidden in a nest of

9.2-23.1 0z (260655 @). twigs, grass, leaves, and

other ground litter.

Southern brown bandicoot Blackish brown with hints of orange or Prefer dense ground cover, Australia. Soil invertebrates and Not threatened

tall grass, and low shrubbery.
English: Short-nosed bandicoot; or white. Pouch runs along stomach and  They live near swamps and
rivers as well as in thick
scrub in drier areas. Generally
solitary, except during
breeding season. Females
carry young in pouch for 50

insects as well as fruits,
seeds, fungi, and some
plant fibers.
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Common name /

Scientific name/ Physical Habitat and Conservation
Other common names characteristics behavior Distribution Diet status

Western barred bandicoot Light brown-gray above, underparts are Islands in dune scrub sys- Two islands off the Small insects, fruit, and ~ Endangered
Perameles bougainville white. Longish snout and large erect ears. tems. Occupies nest during  northwest coast of seeds.
French: Babdicoot de Head and body length up t0 9.3 in day. Nocturnal. western Australia.
Bougainville; German: (23.6 cm), tail is half the length of the
Tasmanien-Langnasenbeutler;  body. Weight up to 10.1 0z (286 g).
Spanish: Tejon marsupial
rayado
Desert bandicoot Light brown, underparts are white. Head ~ Mainly in spinifex grasslands. Southern Northern Small insects, fruit,and  Extinct
Perameles eremiana and body length 15.7 in (40 cm), tail Generally nocturnal. Also Territory, northern seeds.
German: Wiisten- length 5.1 in (13 cm). develops pouch and holds South Australia, and
Langnasenbeutler Spanish: young for 50 days. southeastern Western
Bandicut desértico Australia.
Long-nosed bandicoot Fur is grayish brown, creamy under Rainforest, wet and dry Eastern coast of Mainly insectivorous, Not threatened
Perameles nasuta parts. Muzzle and ears are long and woodlands, and sometimes  Australia. although it also eats
German: Langnasenbeutler; pointed. Hairy tail, no barring on rump. in more open areas with little some plant material,
Spanish: Bandicut de hocico Pouch opens to rear. Head and body ground cover. Mainly solitary and will occasionally eat
largo length 12-16.7 in (31-42.5 cm), tail and nocturnal. worms, mice, and

length 4.7-6.1 in (12-15.5 cm), weight lizards.

1.8-2.5 b (850-1,100 g).
Spiny bandicoot Upperparts are bright reddish brown, Rainforests from New Guinea, Bismarck ~ Small insects, fruit, and ~ Not threatened
Echymipera kaluba dark coppery brown, black mixed with 0to 5250 ft (0-1,600 m). Archipelago, and seeds.

Large-toothed bandicoot
Echymipera clara
German: Japen-

Stachelnasenbeutlers; Spanish:

Echimipera de Clara

Mouse bandicoot
Microperoryctes murina

German: Der Mausnasenbeutler;

Spanish: Bandicut raton

Giant bandicoot
Peroryctes broadbenti
Spanish: Bandicut gigante

yellow, or black interspersed with tawny.
Underparts are buff or brown. Head and
body length 7.9-19.7 in (20-50 cm), tail
length 1.9-4.9 in (5-12.5 cm).

Upperparts are bright reddish brown,
dark coppery brown, black mixed with
yellow, or black interspersed with tawny.
Underparts are buff or brown. Head and
body length 7.9-19.7 in (20-50 cm), tail
length 1.9-4.9 in (5-12.5 cm).

Dark gray, lighter underparts. Feet have
scattered white hairs, tail is dark fuscous.
Head and body length 1.9-6.9 in (15—
17.5 cm), tail length 4-4.3 in (10.5—

11 cm).

Dark brown with reddish buff flanks,
underparts are near white. Head and
body length 6.9-7.9 in (17.5-20 cm),
weight 11 Ib (5 kg).

Solitary and highly intolerant
of their own kind.

Hill forests from 985 to 5,575
ft (300-1,700 m). Generally
nocturnal and solitary.

Moss forests at an altitude of
6,230 to 8,200 ft (1,900—
2,500 m). Semifossorial
existence. Little known about
behavior and sexual cycles.

Lowland rainforest up to
6,560 ft (2,000 m) or more.
Terrestrial, nocturnal, and
generally solitary. Twins have
been observed only once.

Mysol Island.

Northern Irian Jaya and
Yapen.

Weyland Mountain of
western New Guinea
and Vogelkop
Peninsula at extreme
tip of the island.

Southeastern New
Guinea.

Small insects, fruit, and
seeds.

Unknown.

Consists mainly of
vegetable matter.

Data Deficient

Data Deficient

Data Deficient

Striped bandicoot Reddish brown or pale brown speckled Upland forests from 3,280 to  Central Range of New  Consists mainly of Not threatened
Peroryctes longicauda with black above, dark middorsal line, 14,763 ft (1,000-4,500 m). Guinea. vegetable matter.
Spanish: Bandicut rayado paired lateral rump stripes, and/or dark  Terrestrial, nocturnal, and
eye stripes, underparts are rufous or generally solitary.
buff. Head and body length 9.4-12 in
(23.9-30.3 cm), tail length 5.5-10.2 in
(14.1-25.8 cm).
Papuan bandicoot Upperparts dark with a prominent black ~ Highland forests. Nocturnal, ~ Southeastern Papua Consists mainly of Not threatened
Peroryctes papuensis middorsal line, dark lateral rump stripes  terrestrial, and generally New Guinea. vegetable matter.
German: Mura- and eye stripes. Head and body length solitary.
Neuguineanasenbeutler; 6.8-7.8 in (17.5-20 cm), tail length
Spanish: Bandicut papa 5.5-6.1in (14-15.5 cm).
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Bilbies

(Thylacomyinae)

Class Mammalia

Order Peramelemorphia
Family Peramelidae
Subfamily Thylacomyinae

Thumbnail description

Rabbit-sized with extremely large ears, long, thin
snout, silky bluish gray fur, powerful front feet
with large claws.

Size

Head and body 9-10.2 in (23-26 cm); tail
7.8-11.4 in (20-29 cm). Weight 28-88 oz
(800-2,500 g).

Number of genera, species
1 genus; 2 species (one extinct)

Habitat
Arid areas of grassland and shrubs with sparse
ground cover.

Conservation status
Extinct: 1 species; Vulnerable; 1 species

Distribution

Western Australia, Northern Territory, southwestern Queensland

Evolution and systematics

The only burrowing members of the Peramelemorphia,
bilbies probably evolved separately during the Pleistocene pe-
riod from other bandicoots.

Taxonomists disputed throughout the twenteth century
whether the two species in the Macrotis genus, the greater bilby
Macrotis lagotis and the lesser bilby Macrotis leucura, constitute a
subfamily Thylacominae within the family Peramelidae, or
whether they should receive full family status as Thylacomyi-
dae. Both species show distinctive morphological features in-
cluding a flattened cranium; broad braincase and narrow snout;
forward-pointing rostrum; pear-shaped bullae and unique adap-
tations of the molar teeth. However, other characteristics, such
as reproductive biology, are so similar to other species in the
order that doubts continue to be expressed about separation.

The lesser bilby has been declared Extinct by the [IUCN:
the greater bilby is now commonly referred to as the bilby.

"The taxonomy for the greater bilby is Macrotis lagotis (Reid,
1837), Swan River, Western Australia, Australia. Other com-
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mon names include: English: Greater rabbit-eared bandicoot;
French: Grand bandicoot-lapin; Spanish: Cangurito narigudo
grande.

Physical characteristics

About the size of a rabbit, with huge ears that earn it the
alternative name rabbit-eared bandicoot, the bilby has a very
long, thin, pointed snout and an extremely long black tail with
a white, crested tip. Its fur, bluish gray above and cream to
white underneath, is soft and silky.

The forelimbs are strong, with three clawed and two un-
clawed toes used for burrowing. In common with many other
marsupials, the hind feet lack a first toe.

Distribution

Last recorded alive in 1931, the lesser bilby lived in the
sandhill deserts of central Australia. The greater bilby occu-
pied a wide variety of habitats and may have lived over about
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70% of the Australian landmass. In the 1890s, one naturalist
noted that “it was not unusual for rabbiters, even in the im-
mediate neighborhood of Adelaide (South Australia), to take
more bilbies than rabbits in their traps.” Today, bilbies are
only found in one fifth of their former range and are com-
pletely absent from the 386,000 mi? (1 million km?) of South
Australia where they were once so common.

The species is still comparatively widespread, with frag-
mented populations in the Tanami Desert of the Northern
Territory; the Gibson and Great Sandy Deserts and Pilbara
and Kimberley regions of Western Australia; and isolated ar-
eas in southwest Queensland.

The lesser bilby (Macrotis leucura), also known as the rabbit bandi-
coot, is extinct. (Photo by Bruce Coleman, Inc. Reproduced by per-
mission.)
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The greater bilby (Macrotis lagotis) has very characteristic long ears
and nose. (Photo by Martin Garvey; Gallo Images/Cobris. Reproduced
by permission.)

Habitat

Until the arrival of European settlers, bilbies were found
in a broad range of habitats. Only a small number of habitats
were avoided. Rocky terrain was not used because of its un-
suitability for burrowing. Places with thick ground cover were
avoided too, as these marsupials need great mobility for for-
aging. Europeans introduced much more significant limita-
tions. Today, bilbies are absent from areas with intensive
livestock farming, as well as habitat where foxes and rabbits
are present in any significant numbers.

Habitats currently occupied by bilbies fall into two types.
In the south of its range, this marsupial lives on rises and
ridges among sparse grasses, especially mitchell grass Astrebla
and short shrubs. Further north, habitats are more variable.
They include acacia woodland, acacia scrub with a spinifex
Triodia understory, hummock grassland, shrub steppe, and
creek beds. A critical factor in the north is the frequency of
bush fires. Where fires occur at least once every 10 years, the
amount of ground cover is reduced. Such fires also trigger the
germination of plants such as Yakirra australiense, whose seeds
can be an important part of the animal’s diet.

Behavior

Bilbies are solitary animals. Observed groups appear to
gather only in response to available food resources and show
no social cohesion. Males show some territoriality by scent-
marking, but there are no signs of physical aggression towards
other males. Both males and females hold overlapping home
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The tail of the greater bilby (Macrotis lagotis) is half black and half
white. (Photo by Howard Hughes/Nature Focus, Australian Museum.
Reproduced by permission.)

ranges, with the male ranges considerably larger. These home
ranges are often temporary in nature, however, since bilbies
make regular seasonal movements in response to changing
food availability.

The pock-marked arid landscapes of central Australia are
testimony to bilby burrowing activity. Each individual digs a
number of burrows within its home range to shelter in dur-
ing the day. There can be as many as 12 spiraling burrows,
each up to 10 ft (3 m) long. The entrance is usually at the
foot of a shrub or grass hummock, or against the base of a
termite mound.

This animal can run surprisingly fast, although in an un-
gainly fashion, with the tail held up off the ground, the hind

Greater bilby (Macrotis lagotis). (lllustration by Bruce Worden)
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feet moving together and the front feet alternately. It rarely
strays more than 330 ft (100 m) from a burrow. A bilby may
visit several burrows during the night, before selecting one in
which to spend the next day.

Feeding ecology and diet

Emerging from its burrow about an hour after sunset, the
bilby is wholly nocturnal, returning well before dawn. It
searches for food by using its powerful front feet with long
claws to dig numerous small conical holes in the ground up
to 4 in (10 cm) deep. The long thin tongue is used to lick up
much of the food—between 29 and 90% of its feces consists
of earth. The senses of smell and hearing are both crucial in
food detection.

This marsupial is omnivorous, with a diet that includes
seeds, roots, insects, bulbs, fruit, and fungi. Research shows
that individual colonies tend to favor one or two food items
over all others, probably in response to their abundance within

In parts of Australia, introduced rabbits have caused a decline in the
numbers of greater bilbies (Macrotis lagotis) due to competition for
burrows. (Photo by Chris Oaten/Nature Focus, Australian Museum. Re-
produced by permission.)
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a particular habitat. Thus in the Tanami Desert, bilbies con-
sume termites and lepidoptera larvae; in Queensland, seeds,
bulbs, and acacia root-feeding grubs predominate at different
locations. Bilbies do not appear to drink water; instead, they
gain the moisture they need from their food.

Reproductive biology

The polyestrous females are physiologically capable of pro-
ducing litters at any time of the year, although in some areas
rainfall and food availability are limiting factors. Bilbies are
polygynous. After mating with a socially dominant male, the
female undergoes a gestation of just 14 days, then gives birth
to one to three young.

No more than a centimeter in length, the newborn young
crawl into the backward-facing pouch, where they will remain
suckling on a choice of eight teats for the next 80 days. Even
after leaving the pouch, the young will stay in the burrow for
a further fortnight. The mother continues to suckle them,
while at the same time making nocturnal sorties into the open
for food. Although the young then leave the burrow and be-
gin feeding on solid food, they often continue to share their
mother’s burrows for a short while after gaining indepen-
dence. The young females attain sexual maturity at five
months. Male maturity is unknown. The longevity record for
a captive greater bilby Macrotis lagotis is seven years and two
months.

Conservation status

The lesser bilby has been declared Extinct. Listed as Vul-
nerable under both IUCN criteria and Australian legislation,
the greater bilby now exists in small, fragmented populations
over about a fifth of its former range. Competition for food
and nesting burrows with introduced rabbits and predation
by introduced foxes are significant factors in the species’ de-
cline. Feral cats have also depleted numbers. Intensive cattle
and sheep farming have limited available habitat through
changes in vegetation cover and damage to the soil structure.
A lack of managed burning to reduce ground cover is also im-
plicated in localized extinctions.
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The greater bilby (Macrotis lagotis) digs insects and larvae out of the
soil for food. (Photo by Randall Hyman. Reproduced by permission.)

Despite such historical losses, a national recovery plan
promises a better future for the bilby. Its key targets include
managing remaining habitat and monitoring populations, as
well as captive breeding and re-establishing bilbies in areas
where they occurred previously. At the beginning of the
twenty-first century, breeding and release schemes on preda-
tor-free islands and special enclosures within protected areas
were showing signs of success.

Significance to humans

Formerly important as food and hunted for its fur by abo-
riginal tribes, this marsupial has gained an iconic status to-
day as a symbol of Australia’s threatened indigenous wildlife.
Adopted as a mascot by the Commonwealth of Australia En-
dangered Species Program, the species has gained wider pub-
lic awareness thanks to a campaign that began in the 1980s
to replace the Easter bunny with an Easter bilby. Every
Easter, thousands of chocolate bilbies are sold, often with a
percentage of the profits channeled back into bilby conser-
vation.
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Notoryctemorphia
Marsupial moles
(Notoryctidae)

Class Mammalia

Order Notoryctemorphia
Family Notoryctidae
Number of families 1

Thumbnail description

Long, flexible body like a flattened cylinder a
with short tail and very short stout legs; front
feet bear two large spade-like claws; fur is silky
and pale blond, nose has flat, callused shield
and there are no visible eyes or ears; females
have two teats within a backward opening pouch

Size
3.5-7 in (9-18 cm); tail about 1 in (2.5 cm);
weight 1.2-2.5 oz (35-70 g)

Number of genera, species
1 genus; 2 species

Habitat
Hot arid sandy desert

Conservation status
Endangered: 2 species

Distribution

Western and central Western Australia

Evolution and systematics

In terms of appearance and habits, the marsupial moles are
about as different from most other marsupials as it is possi-
ble to be. In fact, they bear an uncanny resemblance to African
golden moles (Eremitalpa spp.). These similarities are due en-
tirely to the convergent evolution of adaptations to a similar
“sand-swimming” lifestyle. The marsupial moles have no
close relatives. There is no doubt these extraordinary animals
are marsupials, but even DINA analysis has been so far unable
to connect them to any other living marsupial group, and it
is believed they belong to a lineage that diverged from other
marsupials more than 50 million years ago. The evolutionary
history of the marsupial moles was made a little clearer by the
discovery in 1987 of a fossil form in Tertiary rocks of the
world-famous Riversleigh system in Queensland. It is now
thought the ancestor of Notoryctes may have been a similar
kind of animal, which developed its burrowing habit in order
to feed in the soft litter of decomposing leaves in an ancient
tropical rainforest. What started as an adaptation for rum-
maging through the humus layer may have evolved into the
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sand-swimming technique employed by marsupial moles in
later, drier habitats.

Marsupial moles spend most of their time beneath the sand
in one of the world’s least explored regions—the deserts of
central and western Australia. As a result, they are difficult to
study in the wild. They have also proved impossible to keep
for long in captivity and, consequently, many aspects of their
biology remain a mystery.

Physical characteristics

There is no mistaking a marsupial mole for any other Aus-
tralian mammal. Both species have a body shaped like a flat-
tened cylinder, with very short legs and a short, stiff tail. The
body is covered in very fine, almost iridescent golden fur,
which is often stained by the red desert soil. There are no vis-
ible eyes, just dark spots marking the place where vestigial
lenses lie under the skin. The ears are mere holes in the side
of the head, protected by dense fur. The only distinctive fea-
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A marsupial mole’s (Notoryctes typhlops) head and shoulders. (Photo
by B. G. Thomson. Reproduced by permission.)

ture of the face is a horny, hairless nose-shield, slightly big-
ger in the southern species, N. typhlops.

There are five toes on each foot. On the front feet, the
first and second toes oppose the others, and the third and
fourth are big with very large, spade-like claws, used for dig-
ging. The fifth front toe is small, as are the first and fifth toes
of the hind feet. The tail is annulated (ringed), with a knob-
bly end. Females have a rearward opening pouch concealing
two teats.

Distribution

The distribution of marsupial moles is difficult to map with
precision, partly because of the paucity of sightings and also
because most early records were not accurately mapped—Io-
cations were indicated to the nearest town or station, often
100 mi (161 km) or more away. However, it appears that the
smaller species, the northern marsupial mole, N. caurinus, oc-
curs from the vicinity of Eighty Mile Beach on the northwest
corner of Western Australia, southeast toward the central
desert. The larger species, N. typhlops, occurs as far south as
the Nullabor Plain bordering the Great Australian Bight and
east into southwestern Queensland. Where and to what ex-
tent the two species overlap is not known.

Habitat

Marsupial moles are sand-dwellers. They were originally
given the generic name, Psammoryctes, meaning “sand dig-
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ger,” but this had to be changed when it was realized this
name had already been given to a group of oligochaete
worms. Nozoryctes spp. live in sand dunes and flat plains, and
especially in the flatlands created where seasonal rivers flood
the desert. They appear to be especially active in damp
sand—most surface sightings occur shortly after rain. Often
these habitats are vegetated with sparse spinfex grass or mulga
scrub. The moles typically dig between 4 and 8 in (9-18 cm)
under the sand, but occasionally burrow as deep as 8 ft (2.5
m). They are sensitive to cold, becoming chilled at temper-
atures less than 59°F (15°C), and readily succumb to hy-
pothermia.

Behavior

What little is known about the lives of marsupial moles
suggests they live alone and spend almost all their time un-
derground, moving through the sand with a swimming ac-
tion. They dig incredibly fast and are capable of shoving their
way into the sand in seconds. They burrow faster than most
potential predators can shift sand as they attempt to dig the
moles out. Marsupial moles do not leave tunnels—the sand
collapses behind them as they move. On the surface, marsu-

A marsupial mole (Notoryctes typhlops) digging a burrow in a sand
dune in Alice Springs, Northern Territory, Australia. (Photo by B. G.
Thomson/Photo Researchers, Inc. Reproduced with permission.)
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A marsupial mole (Notoryctes typhlops) in the sand in Australia. (Photo
by Tom McHugh/Photo Researchers, Inc. Reproduced by permission.)

pial moles move with a sinuous gait, the body shimmying from
side to side as the short legs on opposite corners move to-
gether in awkward shuffling steps, leaving a distinctive trail
of wiggly lines in the sand.

Feeding ecology and diet

Stomach contents indicate that marsupial moles have a
mostly insectivorous diet, comprising ants, termites, and the
larvae of other insects. They also eat other invertebrates and
small lizards, and occasional seeds and other plant material.
Food is apparently dug out of the sand as the animal burrows.

Reproductive biology

Virtually nothing is known about breeding behavior of
marsupial moles. Of the few females with young that have
been found, none have more than two babies—one for each
teat.

Conservation status

The IUCN lists both species of marsupial mole as En-
dangered. There is no hard evidence that the species’ ranges
have decreased, but there is anecdotal evidence for an over-
decline in abundance. Normally, an animal about which
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so little is known would be listed as Data Deficient, but con-
servationists are taking no chances with these extraordinary
marsupials, which are given full legal protection. The main
concerns are changes in land use, in particular burning
regimes, and introduced predators such as foxes, whose drop-
ping have occasionally been found to contain marsupial mole
remains.

Significance to humans

Marsupial moles have very little practical value to humans.
Indigenous Australians may occasionally have used them as
food, but these days more people regard these little-known
animals as rare and precious. Sightings are rare enough to
make the news, and specimens are being collected at the rate
of one or two a year. The last specimen to be collected alive
was found in the Punmu region of Western Australia in 1999.
Sadly, the animal lived for only six weeks in captivity.
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Species accounts

Marsupial mole HABITAT
Notoryctes typhlops Sandy desert.
TAXONOMY BEHAVIOR

Lives alone; burrows in loose sand using swimming action, but

Notoryctes typhlops (Stirling, 1889), Indracowrie, Northern Ter- creates no persistent burrow system, surfaces very occasionally.

ritory, Australia.
FEEDING ECOLOGY AND DIET

OTHER COMMON NAMES ) Mostly insect larvae.

English: Greater marsupial mole; French: Taupe marsupiale;

German: Grofier Beutelmull; Spanish: Topo marsupial. REPRODUCTIVE BIOLOGY

Nothing is known.

EHYSIC(I;IIJ‘ERISTICS CONSERVATION STATUS
HARA ) Endangered.

Head-body 3.5-7 in - &

(9-18 cm); tail about : SIGNIFICANCE TO HUMANS

1in (2.5 cm); weight | </ None known. ¢
1.2-2.5 0z (35-70 g). m\g-\\(/

Long, flattish body
with short tail, very

short, stout legs, and

spade-like front feet; Notoryctes typhiops Northern marsupial mole
fur is silky and pale Notoryctes caurinus
blond; no visible eyes or ears, nose has flat, callused shield;
female has backward opening pouch with two teats. TAXONOMY
Notoryctes caurinus Thomas, 1920, Ninety Mile Beach, Wallal,
DISTRIBUTION Western Australia, Australia. Formerly part of N. typhlops, but
Midwestern Australia, including central Western Australia, separated in 1988.
southern Northern Territories, and northwestern South

OTHER COMMON NAMES
English: Lesser marsupial mole; French: Taupe marsupiale;
German: Kleiner Beutelmull; Spanish: Topo marsupial.

Australia.

PHYSICAL
CHARACTERISTICS
As for N. typhlops,
but with smaller b

nose shield and o

claws and reduced _ ~
lower teeth.

DISTRIBUTION
NOTthWﬁSt‘?m ‘West— Notoryctes caurinus
ern Australia, in the

vicinity of Eighty Mile Beach.

HABITAT
Sandy desert.

BEHAVIOR
Lives alone; burrows in loose sand using swimming action, but
creates no persistent burrow system, surfaces very occasionally.

FEEDING ECOLOGY AND DIET
Mostly insect larvae.

REPRODUCTIVE BIOLOGY
Nothing is known.

CONSERVATION STATUS
Endangered.

Notoryctes caurinus

Notoryctes typhlops SIGNIFICANCE TO HUMANS
None known. ¢
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Diprotodontia

(Koala, wombats, possums, wallabies, and kangaroos)

Class Mammalia
Order Diprotodontia
Number of families 10

Number of genera, species 40 genera; 131
species

Photo: A mother kangaroo holding her young in
Wilsons Promontory National Park, Victoria, Aus-
tralia. (Photo by © Theo Allofs /Corbis. Reproduced
by permission.)

Introduction

The Australasian order Diprotodontia is not particularly
large (it has just 131 described living species) but is one of the
most startlingly diverse of all mammal groups. Its members
include animals as superficially different as the teddybear-like
koala (Phascolarctos cinereus), the tiny feather-tailed glider (Ac-
robates pygmaeus), and the magnificent red kangaroo (Macropus
rufus). While some diprotodonts are instantly recognizable,
others are rather obscure and they include among their num-
ber some of the world’s rarest animals. As a group, the dipro-
todonts are relatively new to science—first recognized as an
order less than 150 years ago in 1866.

Evolution and systematics

The earliest known diprotodont fossils date back to the
Oligocene epoch 24-35 million years ago (mya), but even
these constitute a diverse assemblage of forms, so the origins
of the group almost certainly go back further, to the Creta-
ceous period. Then, like most early mammals, the ancestors
of all Australasian marsupials were probably small insect-eat-
ing animals not unlike modern bandicoots (order Peramele-
morphia) or the monito del monte (order Microbiotheria).
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These ancestors arrived in Australia from South America and
Antarctica when all three were united in the massive tree-
covered supercontinent of Gondwana. When Gondwana
broke apart about 40 mya, Australia’s marsupials were iso-
lated and began a major radiation. In the absence of large
numbers of placental mammals, they expanded to fill a huge
range of ecological niches. No group diversified more than
the diprotodonts.

There are currently 131 species of diprotodont in 40 gen-
era, representing 10 families of koala, wombat, possum, cus-
cus, rat-kangaroo, kangaroo, wallaby, pygmy possum,
ringtail, glider, honey possum, and feathertails. The subor-
der Vombatiformes, containing the living families Phas-
coloarctidae (koala) and Vombatidae (wombats) probably
represents an early offshoot of the diprotodont lineage, char-
acterized (at least in living members) by a reduced tail and
backward-opening pouch. All other diprotodonts are placed
the same group, suborder Phalangerida, which represents the
main trunk of the phylogenetic tree. This trunk splits into
five major branches (superfamilies) of which two, the Pha-
langeroidea (possums and cuscuses) and the Burramyoidea
(pygmy possums) contain just one family each. The other
three superfamilies each unite two families, the kangaroos
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and rat-kangaroos in the Macropodoidea, the ringtails and
gliders in the Petauroidea, and the honey possum and feath-
ertails in the Tarsipedoidea. This classification is broadly
supported by molecular data in which the sequences of cer-
tain key molecules including DNA are compared. The
diprotodonts closest relatives in other orders are probably
the bandicoots and bilbies (order Peramelemorphia) and the
marsupial moles (order Notoryctemorphia). However these
relationships are largely speculative.

The discovery of previously undescribed mammal species
is an increasingly rare event and yet this group includes among
its ranks several species new to science in the last 25 years.
These exciting newcomers included the long-footed potoroo,
Potorous longipes, and the Proserpine rock wallaby, Petrogale
persephone, both found in Australia and described in the early
1980s. Zoological expeditions to New Guinea and the In-
donesian North Moluccas in the late 1980s and early 1990s
yielded the previously unknown Telefomin cuscus, Phalanger
matanim; the black tree kangaroo, Dendrolagus scottae; the
dingiso or forbidden tree kangaroo, Dendrolagus mbaiso; and
the Gebe cuscus, Phalanger alexandrae.

Physical characteristics

Diprotodont marsupials are united by two important char-
acteristics that belie their great divergence in size and over-
all form. The first concerns dentition (the arrangement of
teeth) in the lower jaw. Koalas, wombats, kangaroos, and pos-
sums all have only two developed incisor teeth at the front of
the lower jaw. These are large and often project forwards as
an adaptation to cropping vegetation. A second pair of very
small incisors is present in some species, but there are no
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lower canines, just a gap between the incisors and the cheek
teeth. This arrangement is known as diprotodonty (literally
translated this means “two first teeth”)—hence the ordinal
name Diprotodontia.

The second major unifying characteristic of diprotodonts
is syndactyly. This means “fused toes,” and refers to the struc-
ture of the hind feet, the second and third digits of which are
always fused together forming a strange-looking double toe
with two claws. The twin claws of the fused digits are retained
and in most species serve the useful function of a grooming
comb for removing caked dirt or other debris clinging to the
animal’s fur. Another shared feature of many diprotodonts is
the arrangement of digits on the front paws. In most climb-
ing species, the first two fingers oppose the other three, al-
lowing the animals to maintain a firm grip of branches and
stems. A notable exception to this rule is the brushtailed pos-
sum, whose forepaws are more like tiny nimble hands.

Members of the suborder Vombatiformes are set apart
from other diprotodonts, being rather squat and heavy, with
a pouch the opens to the rear. In burrowing wombats this
prevents the pouch filling up with soil, whereas in koalas it is
a rather inconvenient arrangement inherited from non-climb-
ing ancestors. Other diprotodonts, members of the suborder
Phalangerida, have a more athletic build with a long tail. In
many possums the tail is prehensile. It may be thin as in po-
toroos or muscular as in large kangaroos, very long and brushy
(as in Leadbeater’s possum, Gymmnobelideus leadbeateri) or vir-
tually naked. Phalangerids have retained the forward opening
pouch of their ancestors as a secure means of transporting
young while climbing or hopping. In members of the super-
family Macropodoidea (kangaroos, wallabies, and rat-kanga-

An eastern gray kangaroo (Macropus giganteus) hopping over grassland. (Photo by Bill Bachman/Photo Researchers, Inc. Reproduced by per-
mission.)
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The rich color of a red kangaroo (Macropus rufus) male, right, compared to the smaller and more drab female at water. The males are called
“boomers” and the females “blue flyers.” (Photo by Wayne Lawler/Photo Researchers, Inc. Reproduced by permission.)

roos), the hind legs are larger and more powerful than those
at the front, and the hind feet are very long (the group and
generic names macropod and Macropus mean “big footed”).
In most macropods the first hind toe is absent.

Diprotodonts have soft fur—that of many possums and the
koala is very woolly. The majority of species are some shade
of gray or brown, but a few are rather dramatically colored—
for example Goodfellow’s tree kangaroo (Dendrolagus goodfel-
lowi), with a rich cinnamon red and gold coat and the
yellow-footed rock wallaby (Petrogale xanthopus), whose yel-
low legs, feet, and ears, red and yellow-banded tail, and bold
white cheek flashes contrast with gray body fur and make it
one of the world’s more decorative mammals.

Gliding possums are equipped with a built-in parachute,
formed from a web of skin extending along each flank from
the front to back legs. The precise structure of this membrane
(called the patagium) varies between the three families of
glider. In the pseudocheirid greater glider it stretches from
elbow of the forelimb to ankle of the hind, while in the ac-
robatid pygmy glider it links wrist to knee. The lesser glid-
ers (family Petauridae) have the most complete patagium,
extending from wrist to ankle. None of the marsupial gliders
have a tail membrane, although the tail of the pygmy glider
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is modified to assist the gliding process, with a vane of hairs
along each side earning the species its alternative common
name feathertail glider.

Convergent evolution is a recurring theme in marsupial
history, and the diprotodonts are no exception. The diverse
diprotodont body forms and lifestyles show striking similari-
ties with mammals of several other orders. For example, the
head of kangaroos is deer-like, with a long muzzle, erect, mo-
bile ears and large bulging eyes situated on the side of the
head. Like deer, kangaroos have good all-round hearing and
vision and long, powerful legs capable of making dramatic
leaps and propelling the animal at speed—all essential for
avoiding predators in open habitats. The stout, badgerlike
form of the wombats is an adaptation to burrowing, with
strong legs, claws and jaws all contributing to the effort of ex-
cavating what can be very hard soils. With their woolly fur,
round face, large, forward-facing eyes and careful climbing
technique, the cuscuses are strongly reminiscent of primates
such as lorises and pottos. The pygmy possums are the mar-
supial equivalent of European dormouse in looks and some
aspects of behavior—they climb with the aid of a prehensile
tail and enter deep hibernation in cold weather. The sugar
glider (Petaurus breviceps) and Leadbeater’s possum resemble
species of flying and non-flying squirrel respectively.
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A red-necked wallaby (Macropus rufogriseus banksianus), showing
the bright rufous mantle characteristic of this most common and
widespread of the medium-sized macropodids of eastern Australia.
(Photo by Wayne Lawler/Photo Researchers, Inc. Reproduced by per-
mission.)

Distribution

The Diprotodontia is an exclusively Australasian group,
with the bulk of its members restricted to Australia itself. New
Guinea and the surrounding islands are home to about 47 en-
demic Indonesian diprotodonts, mainly tree kangaroos, cus-
cuses and forest wallabies. Only five species occur on both
New Guinea and Australia but are restricted to tropical north
Queensland in the latter. The most widespread species are
the common brushtailed and ringtail possums, the common
wallaroo and the red and gray kangaroos. With a little help
from humankind, several species have made it to other parts
of the world. The brushtailed possum (Trichosurus vulpecula)
thrives in New Zealand as an undesirable alien despite sus-
tained attempts to eradicate it. Wallabies that have escaped
or been released from zoos or private collections have estab-
lished colonies as far away as Great Britain. The group also
includes some animals with dangerously restricted distribu-
tions—for example, several Indonesian cuscuses and possums
and the Australian Gilbert’s potoroo, which with an estimated
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wild population of just 30 individuals living in one reserve
near Albany in Western Australia, is one of the worlds most
threatened animals.

Habitat

Diprotodont marsupials have successfully exploited virtu-
ally every terrestrial habitat their Australasian range has to of-
fer. Forest diprotodonts include the cuscuses and tree
kangaroos of tropical Queensland and New Guinea and Lead-
beater’s possum, which favors old growth highland forests of
Australian mountain ash. Koalas and various wallabies and the
widespread spectacled hare wallaby are animals of open wood-
land and bush, while rock wallabies are generally restricted to
boulder slopes that less sure-footed animals find difficult to
negotiate. Gray kangaroos and pademelons are grassland an-
imals, preferring areas with regular rainfall and some tree
cover, while reds make do with the sparsest vegetation in the
Central Australian Desert. Honey possums (Tarsipes rostratus),
quokkas (Setonix brachyurus), and various rat kangaroos are
heath dwellers, while mountain pygmy possum is restricted
to alpine habitats where snow covers the ground for half the
year. Several species are now almost exclusively island
dwellers, though not out of preference. Small wallabies such
as the quokka and the rufus hare wallaby have been eradicated
from much of the former range on mainland Australia by in-
troduced predators and are only secure on offshore islands
not yet colonized by foxes or cats. There are no aquatic
diprotodonts, but several species of peturid, pseudochirid, and
acrobatid possum readily take to the air on gliding membranes
like those of flying squirrels. Not surprisingly, such species
are restricted to habitats with many tall trees, from which they
can launch their spectacular aerial swoops. Among the most
adaptable of all marsupials, the common brushtailed possum,
has adapted very well to the changes wrought by humans. It
does well in suburban habitats and is a frequent visitor to gar-
dens and outbuildings.

By no means all diprotodonts have regular nests, dens
or other homes. The majority of large macropods are semi-
nomadic and use a large home range. The red kangaroo
(Macropus rufus) is especially wide ranging, and severe
droughts or bush fires may force them to disperse 200 mi
(300 km) or more in search of water and food. Being large,
they have little need of a secure resting place, and most make
do with patches of scant shade beneath desert shrubs such as
saltbush. Smaller kangaroos and wallabies favor thickets of
denser vegetation. While none of the large macropods build
a nest as such, individuals may stake a claim to a particular
spot. For example, the quokkas of Rottnest Island in West-
ern Australia compete fiercely for the very limited number
of shady resting places. The lack of potable water on the is-
land in summer means that shade in which to avoid over-
heating is at a premium, and dominant individuals will claim
the best spots as their own.

Unlike their larger cousins, many rat-kangaroos and bet-
tongs do build a nest or den. Nest builders collect bedding
material such as grass and vines, sometimes carrying them
clamped between the body and the tail. These are arranged
in a thicket of dense vegetation or in a shallow scrape, often
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The common wombat (Vombatus ursinus) is an herbivore. (Photo by
Animals Animals ©Robert H. Armstrong. Reproduced by permission.)

excavated in the shelter of a shrub or grass tussock. The West
Australian boodie, a species of bettong, digs its own burrow
or uses the abandoned tunnels of rabbits. Wombats are
supreme diggers—their homes are extensive burrows in
forests, grasslands or scrub.

Among the arboreal diprotodonts, most use some kind of
customized resting place. Cuscuses prepare special sleeping
platforms of bent twigs and leaves, while honey possums and
pygmy gliders weave intricate nests of grass, shredded bark
and moss. Most possums and gliders build nests of twigs and
leaves and many will make use of ready-made possum or bird
nests, hollow logs or naturally occurring tree holes. Both
males and females build nests and the majority of possums
will have several nests within a home range. Possum nests are
sometimes referred to as “dreys.”

Behavior

Like many marsupials, the majority of diprotodonts are
primarily nocturnal or at least crepuscular, but most macrop-
ods will sometimes move about in daylight, especially under
the cover of forest of scrub. A good many nocturnal species
will also emerge by day to bask in the sun, especially early in
the morning when the warmth helps them to digest the re-
wards of a night’s foraging. Basking is an important part of
the energy efficient lifestyle of wombats, koalas, and kanga-
roos. Only one species is generally thought of as completely
diurnal, the musky rat kangaroo (Hypsiprymmnodon moschatus)
of tropical Queensland. However a good many macropods, in
particular the tree kangaroos and forest wallabies appear to
be active both night and day. The large Celebes cuscus (Ail-
urops ursinus) is also reported to be at least partly diurnal. Day
active species tend to be those that live in forests or other
sheltered habitats where their activity is less likely to draw
unwanted attention. Some Australian pademelons (genus 7hy-
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logale) tailor their activities to the time of day—grazing in
open pasture by night and browsing in forest by day, pausing
periodically to rest in the shelter of a dense shrub or to bask
in a sunny clearing.

The annual cycles on which these various patterns of daily
activity are superimposed are most apparent in animals living
in temperate parts of Australia, where the seasonal climate
forces some quite drastic behavioral adaptations. Surviving the
winter is not simply a question of keeping warm, but of hav-
ing the energy to do so. Animals that spend the warmer months
feasting on seasonal foods such as fruits and certain insects
must either rely on stored body fat, cache food for hard times
ahead, switch to an alternative food source, or be prepared to
drastically reduce energy consumption during periods of short-
age. It is not surprising that the only diprotodont to use all of
these strategies hails from the Southern Highlands of Australia,
where the annual cycle of glut and deficiency is especially acute.
The mountain pygmy possum (Burramys parvus) spends the
spring gorging on the millions of bogong moths that visit the
highlands to breed. When the moths are gone the possum
switches to fruits and seeds, storing those it cannot eat imme-
diately in a winter larder. In winter it hibernates for six months
or more, the only marsupial to do so. It can also enter an en-
ergy-saving torpid sleep during periods of food shortage at any
time of year—a good insurance policy again the vagaries of
mountain weather. Several other diprotodonts capable of fac-
ultative torpor induced by food shortage or low tempera-
tures—among them the honey possum and the pygmy glider
(Acrobates pygmaeus).

Many diprotodonts are arboreal. The members of the pos-
sum families have strong grasping hands and feet. The tail is
prehensile to some degree. Tails used for grasping often lack
fur near the tip, especially on the underside—bare, callused
skin, provides much better grip than soft fur. In species such
as Leadbeater’s possum the tail serves as a counterbalance, in
the ringtail and dormouse possums it can be used to steady
the animal in the tree, and in several the tail is strong enough
to support the animal’s entire weight. The koala, however,
manages to climb very well with no tail to speak of. It climbs
tall eucalypti by hugging the trunk, digging in with surpris-
ingly large, hooked claws and hauling itself upwards, then re-
versing the process in order to descend. Koalas are also
surprisingly adept at moving along the ground—this is after
all the only way for them to get from one tree to another.
They walk with a rolling, bowlegged gait or when pressed,
proceed at a surprisingly fast, bounding gallop.

The ground is a dangerous place for most tree-dwelling
animals. It is therefore not surprising that gliding as a means
of traveling from tree to tree without descending to ground
level has evolved several times in a variety of arboreal lin-
eages. These include the placental flying squirrels and colu-
gos and also the diprotodont families Pseudocheiridae,
Peturidae, and Acrobatidae.

Three families of diprotodont have forsaken the trees for life
at ground level—the wombats, kangaroos, and rat-kangaroos.
The wombats have tackled the threat of predation by building
secure underground dens and by becoming too large for most
of Australia’s native hunters to tackle safely. Their legs are short
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Kangaroos fighting on the beach. (Photo by © Mark A. Johnson/Corbis. Reproduced by permission.)

but immensely strong as an adaptation to burrowing and they
walk with a purposeful quadruped waddle.

Kangaroos and wallabies are famous for hopping. When
moving at speed, they propel themselves forward with pow-
erful leaps of the hind legs—the forelegs do not touch
the ground at all, and the tail is used only for balance. Hop-
ping is a remarkably efficient way to travel, and a large
kangaroo can reach top speeds of up to 30 mph (48 kph), cov-
ering 30 ft (9 m) or more with every bound. Interestingly,
swimming is the only form of locomotion in which a kanga-
roo moves its large back legs independently of one another.

None of the methods of locomotion described so far is es-
pecially novel—all are very similar to those employed by var-
ious groups of placental mammals elsewhere in the world, a
fact reflected in much congruence of form between marsu-
pial and placental animals. Some squirrels glide, primates and
rodents climb, and several small rodents are great hoppers—
some are even known as kangaroo mice, even though other
group has committed quite so fully to life on the hop as the
macropod diprotodonts.

However there is one form of marcopod locomotion that
is entirely unique. When moving at slow speeds, large kan-
garoos are effectively five-legged. Their reduced forelegs are
much too weak to support the entire body weight, and so the
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tail plays the role of sturdy prop. The animal leans forward
onto its hands, and swings its hind legs forwards while sup-
porting its rear end on the base of the tail. At times the tail
can even be used to temporarily support the entire body
weight, for example during combat. A fighting kangaroo may
lean back onto its tail while attempting to inflict thunderous
double blows on its opponent with both hind feet.

As if to prove that that no change is irreversible, some kan-
garoos have returned to an arboreal way of life. Tree kanga-
roos have evolved from ground-dwelling ancestors and thus
lack many of the primary adaptations to climbing such as a
prehensile tail. Nevertheless they move about the trees with
great agility, using their tail as a counterbalance or brace, and
grasping the branches with large, well-cushioned feet. They
will leap from tree to tree and descend by jumping from branch
to lower branch or shuffling backwards down the trunk. In one
final phylogenetic twist, the Doria’s tree kangaroo (Dendrola-
gus dorianus) has become ground dwelling once more.

Diprotodont populations exhibit a range of social struc-
tures. Among the macropods, forest-dwelling species includ-
ing most of the rat kangaroos and smaller wallabies tend to
live alone, except when breeding, while larger species that
spend more time in open spaces are more gregarious. Kan-
garoo groups, known as “mobs,” are rather casual associations,
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and members are free to come and go at will. Females are less
inclined to disperse than males and often remain in the same
mob as their mother. Hence the female members of a mob
are often related. The size of a mob varies, with the largest
groups forming when several mobs converge on a resource
such as a good feeding area. Male kangaroos are socially dom-
inant to females but they do not lead the mob—their inter-
est in a particular group is usually confined to periods when
one or more females is in or approaching breeding condition.
There is no real cooperation between members of a kanga-
roo mob, but there is an element of safety in numbers and
each individual benefits from the alertness of others.

Koalas and common wombats are solitary for most of the
year. Koalas live in close proximity to one another but they
require personal space. While more than one individual may
use the same tree, they do so at different times. Common
wombats live alone in their burrow, but they are not gener-
ally aggressive and will visit one another’s homes. Hairy-
nosed wombats are altogether more social, and up to 50
individuals have been known to share a warren of intercon-
nected burrows.

Among the various possum species there is an inverse re-
lationship between size and sociality. Most large species are
solitary except when breeding, whereas small species such as
the honey possum, the feathertails, and lesser gliders often live
in pairs and may rest in quite large groups, especially during
periods of cold weather when they huddle together for
warmth. Leadbeater’s possum is unusual in that females are
socially dominant to males, and mothers drive their daughters
from the territory as soon as they are old enough to fend for
themselves. In this species, it tends to be males that stay put.

Diprotodonts commonly use four main types of vocalization
to communicate, namely: barking, used to communicate posi-
ton to other group members; sneezing, indicative of disagree-
ments within the group; hissing, used as a distress call; and
crabbing, a sound made to convey displeasure, associated for ex-
ample with being disturbed while in the nest, or while sleeping.
The mountain pygmy possum makes a low guttural vocaliza-

A koala (Phascolarctos cinereus) eating eucalyptus leaves. (Photo by
Daniel Zupanc. Bruce Coleman, Inc. Reproduced by permission.)
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Matschie’s tree kangaroo (Dendrolagus matschiei) sits on a branch.
(Photo by Art Wolfe/Photo Researchers, Inc. Reproduced by permis-
sion.)

tion when distressed. Sugar gliders have an alarm call that
sounds like the barking of a small dog. Squirrel gliders (P. nor-
folcensis) exhibit some unique vocal communications, they pro-
duce gurgling chatters and soft, nasal grunts, also repetitive,
short gurgles. The common wombat makes a loud hissing growl
when annoyed. And it has been said that the very loud hissing,
crackling territorial call of the male common brushtail has a def-
inite nightmare quality.

Feeding ecology and diet

Feeding strategies among primitive diprotodonts were
aimed at a generalist herbivorous diet of leaves, fruits, and
roots. The prehensile tail and opposable digits of the front
feet enhanced climbing ability in many, giving them access to
the branches of trees as well as some security from ground
dwelling predators like the thylacine. The majority of dipro-
todonts are still vegetarian, but whereas early diprotodonts
were mostly generalists, many now specialize in a wide range
of vegetarian diets. The great radiation of ancient dipro-

37



Order: Diprotodontia

todonts was fuelled in part by changes in the Australian cli-
mate as the continent drifted slowly north having separated
from Antarctica. As Australia’s forest cover dwindled, com-
petition for certain plant foods become more intense and her-
bivores were forced to specialize. While opportunities for
carnivorous and insectivorous lifestyle remained broadly sim-
ilar, changes in vegetation cover presented a range of entirely
new food types for herbivores to exploit. Large areas that were
formerly covered in dense forest became drier—the lush
forests giving way to more open woodland, grassland and fi-
nally to desert.

The evolution of grazing habits in Australian marsupials
mirrored that which occurred in placental mammals else-
where on the planet. Grass is a tough food. It requires a lot
of chewing and very thorough digestion to unlock its nutri-
ents. However it is abundant and easy to find, and those
diprotodonts that adopted the grazing habit (mostly macrop-
ods) are now among the most widespread Australian mam-
mals. The arrival of European settlers to the continent a little
over 200 years ago has spelled disaster for many native
diprotodonts, but not for large grazers, which benefited from
the improvement of grassland for livestock.

Leaves and grasses are convenient dietary staples—they are
easy to find and collect, and in many parts of Australia and
New Guinea they are available year round. However they are
not particularly nutritious, and most herbivorous animals have
to eat quite a lot of them to survive. However diprotodont
mammals are surprisingly fuel-efficient animals. All marsupi-
als run their body at a slightly lower temperature than pla-
cental mammals and some are able to survive on the most
meager of rations. For example, red kangaroos have a very
large stomach, which when full might contain up to 15% of
the animal’s body weight in food. But this is processed so ef-
ficiently that the kangaroo actually eats much less than an
equivalent sized sheep or other placental mammal.

The prize for most effective use of low-grade food goes to
the koala. Koalas are famously lethargic animals. They sleep
up to 20 hours a day and move very little when awake. In the
past it was speculated that koalas were effectively drugged by
toxins in the eucalyptus leaves they ate. Now it is very clear
that the laid-back koala lifestyle is a highly adaptive survival
strategy—by expending very little energy, koalas can survive
on a food resource so low in nutritional content that no other
mammal even attempts to eat it. Wombats employ a similar
low-energy lifestyle, resting for long periods underground and
using the warmth of the sun to reheat their body in the morn-
ing, thus avoiding the need to burn fuel.

For other diprotodonts living away from desert and dry
bushland, quality food is a little easier to come by, but com-
petition is correspondingly more intense. Rat-kangaroos and
smaller macropods living on heaths and in forests eat more
fruits, fungi, and starchy roots, and the active possums target
sugary fruits, oily seeds, and flowers containing protein-rich
pollen. Some of the most successful modern forest diprotodonts
have learned to tap into the internal plumbing of trees, and
feed on sugar-rich sap and gum. Early gum-eaters probably
took advantage of damage to trees caused by other factors such
as high winds, and fed opportunistically on the sticky secre-

38

Vol. 13: Mammals Il

tions that leaked from damaged branches. From this it is a rel-
atively small step to deliberately inflicting wounds on the tree
in order to release sap. But sap and gum flow very slowly, even
from deep wounds, and an active animal like a possum cannot
afford to sit around waiting for a tree to leak enough sap to
make a meal. Hence many species, in particular the petaurid
gliders, have developed longer-term strategies whereby they
make a cut with their sharp front teeth, and return later to har-
vest and eat the blob of gum that has accumulated.

Most diprotodonts consume at least some animal mater-
ial, mostly insects, along with their regular diet of plants. A
few species have become more actively insectivorous—for ex-
ample, the mountain pygmy possum, which for several
months of the year eats nothing but large moths, and the
pygmy glider, which catches insects to supplement its diet of
nectar and fruit.

Most divergent of all is the honey possum, which lives al-
most exclusively on a diet of pollen and nectar. It is one of
very few mammals to do so, and has a long, specially modi-
fied tongue with a brushlike tip for collecting pollen from
deep tubular florets.

Reproductive biology

Marsupial mating systems are not well known. Some
species may be monogamous, but most are probably polygy-
nous or promiscuous. The marsupials are a group defined by
their reproductive biology. Female marsupials give birth to
live young, but at a very early stage after a very short gesta-
tion (for example 21 days in the common wombat, 17 days in
the brushtail possum, 32 days in the eastern gray kangaroo).
Female marsupials have two uteri and two vaginas. Young de-
veloping in one or both uteri are born through a third open-
ing, which only develops when the female is due to give birth
for the first time. In most marsupials this birth canal is a tem-
porary structure that seals over after the birth of every litter,
butin certain diprotodonts (the kangaroos and the honey pos-
sum) it becomes permanent.

Newborn young make their own way to the mother’s teats,
which are usually located within a pouch (the “marsupium”
for which the group is named). The young latch onto a teat
and continue their development sustained by milk that
changes in composition to suit their needs as they grow. The
diprotodonts have some of the best developed pouches—de-
signed to carry the young securely while the mother hops,
ands burrows her way through daily life. The number of teats
varies between species and gives a rough guide to maximum
litter size—a female cannot rear more young than she has
teats. Diprotodont litters are quite small—one or two is nor-
mal for most possums, whereas single young are the norm for
kangaroos, rat kangaroos, wombats, and the koala. The moun-
tain pygmy possum may give birth to as many as eight young,
but only the four strongest will find a teat and survive.

Most mothers continue to suckle to their young when they
have outgrown the pouch. Possums and wombats carry larger
youngsters on their back. By accompanying their mother as
she forages, young animals learn by imitation what foods are
good to eat. Young kangaroos that have left the pouch may
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A wallaby joey coming out of its mother’s pouch. (Photo by Corbis. Re-
produced by permission.)

remain close to their mother and continue to suckle for many
weeks, reaching into the pouch to drink from the same teat
they used as a newborn. By this stage there is often a new
baby in the pouch attached to a different teat, in which case
the mother produces a different kind of milk for each of her
two offspring.

In many diprotodonts, including the honey possum and
several species of kangaroo, the interval between one young
vacating the pouch and the birth of a replacement can be as
little as one day. This is thanks to a remarkable phenomenon
known as embryonic diapause. Because gestation is so short,
it does not interrupt the normal estrus cycle, and a female can
come into season very soon after her first young is born. The
new mother may mate and conceive during this “post-par-
tum” estrous, but as long as the pouch is occupied by a suck-
ling youngster the second embryo or litter does not develop
beyond a very early stage. Instead it remains in a state of sus-
pended animation, ready to be reactivated should the first
young be lost or when it is almost ready to leave the pouch.
The process is controlled by the same hormones that regu-
late milk production.

With the exception of the honey possum, individuals of
which rarely live to see their first birthday, diprotodonts are
quite long-lived animals. Possums, cuscuses, ringtails, gliders,
and small macropods have a life expectancy between six and
14 years, koalas often live into their late teens, and wombats
and large kangaroos well into their twenties. Even the diminu-
tive feathertails and pygmy possums can live seven and 10
years respectively.
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Conservation

Six species of diprotodont marsupial are known to have
gone extinct in recent years, among them the Toolache wal-
laby, Macropus greyi. This once abundant native of South Aus-
tralia was one of the swiftest of all macropods. Its agility and
its very fine pelt made it a favorite quarry for “sportsmen”
and it was hunted to the brink of extinction in the 1920s. The
species may have hung on in some parts of its former range
until as late as the 1970s, but here have been no positive
records since 1924 and the species is listed as extinct. Another
victim of changing times was the broad-faced potoroo—this
was first described in 1844, but was extinct within 40 years.

Of the remaining diprotodont species, approximately a
quarter currently appear on the IUCN Red List of Threat-
ened Animals. In New Guinea these include the black spot-
ted cuscus and Goodfellow’s tree kangaroo and in Australia
the long-nosed potoroo, the Proserpine and yellow-footed
rock wallabies, the brush-tailed bettong, and the mountain
pygmy possum. Two species, the Gilbert’s potoroo and the
Northern hairy-nosed wombat are Critically Endangered,
both with less than 50 individuals left in the wild. A further
quarter of all diprotodonts are regarded as Near Threatened
or data deficient. This latter designation means the animals,
or at least their distribution and abundance, are so little known
that conservationists have been unable to assess the extent of
any potential threat.

The problems facing many threatened diprotodonts are
very similar. In Australia the arrival of humans and their com-
panion animals has had a devastating effect on native wildlife,
in terms of habitat modification, hunting and predation by
introduced carnivores. The first aboriginal settlers arrived be-
tween 60,000 and 40,000 years ago. They introduced the
semi-domesticated dingo and began managing the landscape
using burning regimes to encourage fresh plant growth. How-
ever these changes were minor compared to those that came
about with the arrival of European settlers in the late eigh-
teenth century. The advance of farming, the intensification
of burning regimes, and above all the deliberate introduction
of foxes, cats, and rabbits, had a profoundly destabilizing ef-
fect. In New Guinea, there are two main threats to native
diprotodonts, most of which are forest-dwellers. Unrestricted
logging not only destroys habitat, it also opens up areas of
previously inaccessible forest to hunting.

On a more positive note, several species of diprotodont
that were once considered extinct have been rediscovered
alive and well. While most of these are still very rare, being
endangered is still very much better than being extinct.
Gilbert’s potoroo was presumed extinct until 1994 when a
small colony was rediscovered on the coastal heathland near
Albany in Western Australia. A captive breeding program is
underway. Leadbeater’s possum was declared extinct in the
early twentieth century, but turned up again in 1961. Ironi-
cally it appears to have been saved by the enormous bush
fires that devastated large areas of the Victorian Highlands
in 1939—the standing dead wood left by the fire provided a
sudden surplus of suitable possum nesting holes. The moun-
tain pygmy possum had never been seen alive before 1966.
The species had been described from preserved remains and
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A bridled nail-tailed wallaby (Onychogalea fraenata) on a scientific re-
serve in central Queensland, Australia. This wallaby was presumed ex-
tinct in the 1960s but was rediscovered in 1973 in a small area of
Queensland, Australia. (Photo by Mitch Reardon/Photo Researchers,
Inc. Reproduced by permission.)

was presumed long extinct, when one turned up alive and
well in a ski lodge in the winter resort of Mount Hotham.
Other resurrected diprotodonts include the parma wallaby
and the Mahogany glider.

There are also some conservation success stories—perhaps
most notably the koala. In 1920, the species was facing ex-
tinction due to overhunting and habitat fragmentation. Thanks
to a ban on hunting and the establishment of many reserves,
the trend was reversed. In fact in many ways the campaign to
save the koala has been too successful. Many reserves are now
so overcrowded that disease has become a serious issue. While
the future of the species appears secure, the outlook for many
thousands of individuals living on overcrowded reserves is
rather bleak. At best they face deportation to new homes (of
which there are a dwindling number), at worst a slow death
from infections such as Chlamydia. In some places, wildlife
managers have had to make the unhappy decision to cull some
the animals they have work so hard to save in order to im-
prove living conditions of others.

The northern hairy-nosed wombat, Lasiorbinus krefftii, is
now Critically Endangered. Its southern cousin Lasiorhinus
latifrons is faring a little better, but still has a rather restricted
distribution. The common wombat, Vombatus ursinus, while
not officially threatened, is regarded as a pest in some states
and is becoming a cause for conservation concern.

Significance to humans
Australia is unique among the world’s nations in having
such a diverse array of highly distinctive endemic mammals.
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People sometimes confuse the fauna of other continents,
imagining tigers in Africa and leopards in South America, but
few would make the same mistake with a kangaroo or koala.
As a result, these two diprotodonts in particular have achieved
iconic status in the last century. They are used to market all
things Australian from beer to tourism and no visit “down un-
der” is complete without the opportunity to cuddle a koala or
see a mob of kangaroos bounding across the desert.

Kangaroos are among the few marsupials to have benefited
from changes in the Australian landscape since the arrival of
white settlers. As pioneer farmers began developing huge ar-
eas of bushland as grazing pasture for livestock, kangaroo
numbers soared. The native population benefited greatly from
the improved grazing created by irrigation from artesian wells
and boreholes. Being naturally adapted to arid conditions, the
kangaroos fared much better than the domestic stock and
when droughts hit, farmers were driven to furious despair at
the sight of healthy kangaroos grazing the last dry blades of
grass alongside emaciated and dying sheep and cattle. The sit-
uation now boils down to an uneasy truce in which native
grazers are fenced out of core areas of pasture, where sheep
and cattle are provided with feed supplements and additional
water in times of drought. Kangaroos that manage to breach
perimeter fences are routinely shot, but many still manage to
make a good living on marginal ranchland.

Kangaroo meat is increasingly popular. It is very lean and
is often marketed as a healthy alternative to beef. Large quan-
tities are also used in the manufacture of pet foods. Kanga-
roo skin makes very soft leather. This is not very hard wearing
but it is flexible and pleasant to touch and thus suitable for
hats and other items of clothing.

Another diprotodont with a split personality—one part
useful, the other a nuisance—is the common brushtailed pos-
sum. Possums are resourceful and adaptable animals and they
thrive in and around human settlements, raiding garden pro-
duce and trashcans at night and generally making a nuisance
of themselves. They do considerable damage to trees in plan-
tations and carry a number of diseases. In the past some of
this damage was offset by the value of the possum’s fur, but
this has declined of late. Possums introduced to New Zealand
between 1840 and 1900 have caused untold damage to native
trees and plants.

The damage caused by kangaroos or possums is as noth-
ing compared to that inflicted by rabbits. These were intro-
duced for food and sport in 1858 and rapidly reached plague
proportions. Their depredations were as damaging to native
grazers as they were to livestock and efforts at eradicating
them have involved unleashing some of the most unpleasant
wildlife diseases known—first myxomatosis in the 1950s and
more recently rabbit hemorrhagic disease or RHD. While
rabbits and kangaroos compete directly for the same foods,
rabbit control measures have also affected the fate of another
group of diprotodonts—the wombats. Being prolific burrow-
ers, wombats often provide rabbits with a means to circum-
vent fences erected to keep them out of pastures. As a result
wombats have been mercilessly persecuted.

Grzimek’s Animal Life Encyclopedia



Vol. 13: Mammals Il

Order: Diprotodontia

Resources

Books

Aplin, K. P., and M. Archer. “Recent Advances in Marsupial
Systematics with a New Syncretic Classification.” In Possums
and Opossums: Studies in Evolution. Sydney: Surrey Beatty &
Sons and Royal Zoological Society of New South Wales,
1987

Flannery, T. Mammals of New Guinea. Papua, New Guinea:
Robert Brown & Associates, 1995.

Flannery, T'. Possums of the World. Chatswood, Australia: GEO
Productions & the Australian Museum, 1994.

Macdonald, D. The New Encyclopedia of Mammals. Oxford:
Oxford University Press, 2001.

Nowak, R. “Order Diprotodontia.” In Walker’s Mammals of the
World. Vol. 1. 6th edition. Baltimore: Johns Hopkins
University Press, 1999.

Strahan, R. The Mammals of Australia. Carlton, Victoria: Reed
New Holland, 1995.

Grzimek’s Animal Life Encyclopedia

Organizations

Austalian Conservation Foundation Inc. 340 Gore Street,
Fitzroy, Victoria 3065 Australia. Phone: (3) 9416 1166.
Web site: <http://www.acfonline.org.au>

Australian Museum. 6 College Street, Sydney, New South
Wales 2010 Australia. Phone: (2) 9320 6000. Web site:
<http://www.amonline.net.au>

TUCN—The World Conservation Union. Rue Mauverney
28, Gland, 1196 Switzerland. Phone: +41 (22) 999 0000.
E-mail: mail@iucn.org Web site: <http://www.iucn.org>

South Australian Museum. North Terrace, Adelaide, South
Australia 2010 Australia. Phone: (8) 8207 7500. Web site:
<http://www.samuseum.sa.gov.au>

Amy-Fane Beer, PhD

41



A

Koalas
(Phascolarctidae)

Class Mammalia
Order Diprotodontia
Family Phascolarctidae

Thumbnail description

A medium-sized stocky herbivorous marsupial
with a bear-like appearance, characterized by a
broad face and bulbous nose, large, rounded
fluffy ears, relatively long legs with large paws
and powerful claws, and a short tail

Size
28-31 in (72-78 cm); 11-26 Ib (5.0-11.8 kg)

Number of genera, species
1 genus; 1 species

Habitat
Subtropical/tropical dry eucalypt forest and
woodland

Conservation status
Lower Risk/Near Threatened

Distribution

Eastern Australia

Evolution and systematics

The koala family, Phascolarctidae, are believed to have
diverged from their nearest marsupial relatives, the wombats,
around 24 million years ago (mya). At least six different
members of the koala family evolved. The earliest fossil
record of a koala was a browser, Perikoala palankarinnica,
some 15 mya. More recently, a giant koala, Phascolarctos stir-
toni, was a third as large again as our present day koala, but
is believed to have died out along with other marsupial
megafauna some 40,000 years ago, at around the time that
aboriginal hunter-gatherers colonized Australia. Only one
species, Phascolarctos cinereus, survives today. Phascolarctos is
from the Greek words for “leather pouch” and “bear,” while
cinereus means “ash-colored.”

There are three subspecies of koala, Phascolarctos c. victor,
native to the state of Victoria; Phascolarctos c. cinereus, native
to New South Wales; and Phascolarctos c. adustus, native to
Queensland. Koalas in the north have shorter coats and are
smaller than their southern cousins, and genetic studies have
confirmed significant differences between the two popula-
tions, as well as suggesting that there may be a number of dis-
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tinct subpopulations in the north. Southern populations ap-
pear more homogenous, probably as a result of the numer-
ous translocation projects which have taken place.

The taxonomy for the koala is Phascolarctos cinereus (Gold-

fuss, 1817), New South Wales, Australia.

Physical characteristics

The comical, appealing, “teddy bear” appearance of the
koala has made it Australia’s iconic animal. Despite the mis-
leading popular name “koala bear,” koalas are not, of course,
related to the omnivorous bear family, but are herbivorous
marsupials. They are medium sized, with a head and body
length that can be as short as 24 in (60 cm), or as long as 33
in (85 cm), but is usually in the range 28-31 in (72-78 cm).
Body weight can also vary considerably, from as little as 8.8
Ib (4 kg) for a northern female, to as much as 33 1b (15 kg)
for a southern male, but the usual range is 11-26 1b (5.0-11.8
kg). Males are up to 50% larger than females, and there is a
significant size difference between koalas in Queensland,
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The Queensland koala (Phascolarctos cinerus adustus) is one of three
subspecies of koala. (Photo by Animals Animals ©David Boyle. Re-
produced by permission.)

where males average 14.3 1b (6.5 kg) and those further south,
where males average 26 1b (11.8 kg).

The koala has a compact body with a broad head, large
nose, and small eyes. The ears are large and rounded with
white edges. Koalas have only a vestigial tail, which is of no
assistance in climbing, but they have long, strong limbs, with
large paws and sharp claws which are well adapted to grip
smooth-barked eucalyts. Fore and hind feet have five digits,
all with sharp, recurved claws, except for the first digit of the
hind foot, which is short and broad. The first and second dig-
its of the forefeet are opposable to the other three, allowing
the animal to grip smaller branches and climb into the outer
canopy in search of fresh leaves. The second and third toes
of the hind feet are fused, with a double claw.

Koalas do not use dens nor shelters, so their fur is impor-
tant for insulation. Southern koalas have dense, woolly coats,
with thicker, longer fur on the back than the belly. Koalas liv-
ing further north in warmer subtropical and tropical regions
have shorter coats (also lighter in color), sometimes appear-
ing almost naked. The color and pattern of coats varies con-
siderably between individuals and with age, from gray to
tawny, with white on the chin, chest, and forelimbs and
whitish dappling on the rump. Males have a large chest gland
that is used for scent marking trees. Females have a marsu-
pial pouch opening to the rear and containing two teats.
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Distribution

Australia’s koala population is found in a broad coastal
swathe down the eastern seaboard, from the Atherton table-
lands in north Queensland to southwestern Victoria. Al-
though this is an area of several hundred thousand square
miles (kilometers), deforestation, habitat degradation, and his-
toric persecution mean individual populations within this
range are fragmented and often isolated.

Historically, the geographical range of koala populations
was broadly similar to today, but extended into South Aus-
tralia and southern parts of Western Australia. Land clearance
and hunting caused populations within this range to contract,
and in many cases become extinct. However, intensive koala
management and reintroduction programs have reversed this
decline in many places, particularly in the south, and koalas
are now locally common where suitable habitat survives. A
number of localized populations have been re-established in
South Australia and Western Australia.

Habitat

Koalas feed almost exclusively on eucalyptus leaves, so
their habitat is invariably eucalypt forest and woodland. How-
ever, they can tolerate a surprisingly diverse range of envi-

MLM © 2003

Koala (Phascolarctos cinereus). (lllustration by Michelle Meneghini)
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A Queensland koala (Phascolarctos cinereus adustus) sleeps in a tree.
(Photo by John Shaw. Bruce Coleman, Inc. Reproduced by permission.)

ronmental and climatic conditions. In the tropical north habi-
tat is often dense thicket, with high year-round temperatures
and strong seasonal rainfall. Rainfall is also high in the tem-
perate mountain rainforests of the south, but winters can be
much colder. This fertile habitat can support populations as
high as three animals per acre (0.4 ha), a stark contrast to the
semi-arid open woodland habitat of the west, where a single
animal may require 250 acres (100 hectares) to survive.

In temperatures above 77°F (25°C) koalas use evaporative
cooling in their airways to regulate temperature, by breath-
ing rapidly, but reduce water loss by decreasing the amount
of water in their urine. In cold temperatures koalas, like hu-
mans, conserve heat by reducing blood flow to extremities,
and have also been seen to shiver, a means of producing heat
by rapid muscle contraction.

Behavior

Koalas are essentially solitary animals, with very little so-
cial interaction other than during the breeding season. Adults
occupy fixed home ranges. Range size depends on the pro-
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ductivity of the environment, but can be as little as 2.5 acres
(1 ha) for a male in a fertile habitat, and half that for a fe-
male. Within this range an animal may live much of its life
in only a dozen favored trees. A dominant adult male’s range
will overlap the range of up to nine females and a number of
subordinate and subadult males.

Within the area of a stable social group individual koalas
will “own” a number of food trees and “home range trees”
marking the edge of their range. A koala trespassing into an
[43 ”» . :

owned” tree may be aggressively attacked by the resident, but
scent markings and scratchings usually warn animals that a tree
is under possession. Other trees where ranges overlap will be
shared, and it is here that limited social interaction takes place.

A Queensland koala (Phascolarctos cinereus adustus) showing its
chest gland and secretion. (Photo by Kenneth W. Fink/Photo Re-
searchers, Inc. Reproduced by permission.)
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Koalas are largely nocturnal, feeding and moving after
dusk. They rarely leave the security of the trees, descending
to the ground only to move to another food tree, or to con-
sume soil, which aids digestion. Koalas walk on four legs, run
with a bounding gait, and can swim if necessary.

As one adaptation to their low-energy eucalyptus leaf diet,
koalas sleep up to 20 hours a day, usually wedged comfortably
into the fork of a tree. Even when awake, koalas spend much
time resting, and feeding occupies only 10% of their day.

Activity livens up in the summer breeding season, when
dominant males will attempt to defend their territory for
breeding rights with resident females. At this time of year
males use their chest gland to scentmark tree trunks and can
often be heard bellowing, apparently to warn off rival males
and attract females. This deep, grunting bellow often pro-
vokes responses from other males in the area. At night males
move around more, fighting with any competing adult males
that they encounter, or mating with estrous females.

Koalas have a range of other sounds for communication.
Mothers and babies make soft clicking, squeaking sounds, and

Koalas (Phascolarctos cinereus) spend little time on the ground. (Photo
by Animals Animals ©Gerard Lacz. Reproduced by permission.)
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When on the ground, the koala (Phascolarctos cinereus) is vulnerable
because it moves slowly. (Photo by R. Kopfle. Bruce Coleman, Inc. Re-
produced by permission.)

gentle murmuring, or will grunt if annoyed. All koalas are ca-
pable of a distressing, high-pitched cry like a screaming baby
when afraid.

Feeding ecology and diet

Australia has some 650 species of eucalypt, but koalas are
choosy eaters, and feed on only around 30 species, with just
a handful, including river red gum, gray gum and manna gum,
preferred. They have occasionally been known to eat non-
eucalypt leaves, including acacia, mistletoe and box. Koalas
eat about 1.3 to 1.8 Ib (600 to 800 g) of leaves a day.

Koalas reach their food by climbing high up smooth, ver-
tical eucalypt trunks, gripping with their sharp foreclaws and
using their powerful front legs to pull themselves up, while
bringing their hind legs up to their front. Although they gen-
erally move slowly and laboriously to conserve energy, they
are capable of surprising agility and can leap 6 ft (2 m) from
trunk to trunk.

Eucalyptus leaves are low in nutrients, contain a large pro-
portion of indigestible cellulose and lignin, and are full of
toxic chemicals. Koalas have evolved a number of ways to cope
with this poor diet. They avoid the most toxic species, and
vary their choice of food tree throughout the year as toxin
levels vary seasonally in some species. The koala’s liver is ca-
pable of detoxifying and excreting some poisonous com-
pounds from those species they do eat. Koalas have large
cheek pouches, to handle large amounts of poor quality for-
age, and well-developed teeth, which include a single pre-
molar and four molars in each jaw, which grind the fibrous
leaves to a fine paste. This is then digested by microbial fer-
mentation in the animal’s unusually long cecum (a blind sac
in the digestive tract, between the junction of the small and
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large intestines). A koala’s cecum can be more than 75 in (2
m) long.

The low energy yield of the koala’s diet explains their slow,
sedentary lifestyle. However, it is a myth that koalas are
drugged by the poisonous compounds in eucalyptus leaves.
What is true is that koala have one of the smallest brains of all
marsupials relative to body size—only 0.2% of body weight—
and this has been explained as a further response to diet, since
the brain is one of the most energy-consuming of the body’s
organs.

Koalas obtain most of their water from leaves, but occa-
sionally drink at streams, and in captivity often choose to drink
fresh water.

Reproductive biology

Koalas are polygynous. During the summer breeding sea-
son a dominant male will attempt to mate with any estrous
females he encounters in his range. Copulation lasts only a

A koala (Phascolarctos cinereus) feeding on eucalyptus leaves in a
wildlife park in Tasmania, Australia. (Photo by Gregory G. Dimijian/
Photo Researchers, Inc. Reproduced by permission.)
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A koala (Phascolarctos cinereus) with offspring. (Photo by Animals An-
imals ©Gerard Lacz. Reproduced by permission.)

couple of minutes, with the male mounting the female from
behind and holding her against a branch. Females are sexu-
ally mature at two years old, but generally do not start to
breed until they are older—full physical maturity is reached
at about four years old in females, five years old in males.

Females have an estrous cycle of about 30 days, and usu-
ally breed once every year, between November and March.
Gestation lasts about 35 days before a single young (very
rarely twins) is born, weighing less than 0.02 oz (0.5g) and
measuring about 2 cm long.

The tiny newborn koala crawls into the mother’s large
pouch and attaches itself to one of the two teats. By 13 weeks
the young joey will have grown to about 2 oz (50 g), and by
22 weeks its eyes open and it begins to poke its head out of
the pouch for the first time. Joeys have a pouch life of five to
seven months, after which they spend most of their time out
of the pouch, clinging to the mother’s belly and later sitting
on their back. Joeys are weaned at six to 12 months, but to-
wards the end of their pouch life also feed regularly on soft,
partially-digested leaf material passed through the mother’s
digestive tract. This “pap,” which contains a high concentra-
tion of microorganisms, is believed to be important in intro-
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A koala carrying its baby in its pouch. (Photo by © DiMaggio/Kalish/Cor-
bis. Reproduced by permission.)

ducing to the young koala’s gut the microbes it will need to
digest eucalyptus leaves.

A joey will remain with its mother until about one year
old, when it weighs around 4.4 1b (2 kg) and can begin to fend
for itself. Juveniles disperse to find their own home range at
about two years old, searching for another breeding group to
join, but becoming nomadic if no area is available.

Koalas can live in excess of 10 years in the wild, and 17
years or more in captivity. Longevity is probably related to
stress factors such as habitat pressure, disease, and human in-
terference.

Conservation status

Koala conservation is a complex issue. Populations are un-
der severe pressure from habitat loss in many parts of Aus-
tralia, yet in some areas the koala is common or even over
populous.

Before 1900 koalas numbered in the millions, despite reg-
ularly suffering enormous losses to bushfires and disease epi-
demics. But in the first decades of the twentieth century
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extensive forest clearance and large scale hunting for the
koala’s warm, cheap, durable fur saw populations crash. The
slaughter reached a peak in 1924, when over two million koala
pelts were exported to Europe and America, and by the end
of that year the species had been exterminated in South Aus-
tralia and nearly wiped out in Victoria and New South Wales.
A healthy population surviving in Queensland was next to suf-
fer when in 1927 the state government bowed to commercial
pressure and allowed an open season—600,000 more skins
were exported.

Public outery in Australia and abroad eventually resulted
in legal protection, and since the 1920s intensive conserva-
tion measures, including captive breeding and translocation
efforts, have allowed populations to partially recover. Today
koalas are still under intense pressure in many parts of their
range, but are not classified as threatened. The Australian
government lists koalas as vulnerable, but has not put them
on the country’s endangered list. The World Conservation
Union (IUCN) classifies koalas as Lower risk/Near Threat-
ened, and lists habitat loss and degradation due to timber

A Queensland koala (Phascolarctos cinereus adustus) with young.
(Photo by Kenneth W. Fink/Photo Researchers, Inc. Reproduced by per-
mission.)
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A koala grazes in a tree. (Photo by © Tom Brakefield/Corbis. Repro-
duced by permission.)

felling and urbanization, and human disturbance, particularly
through fire, as the major threats.

Unfortunately, koalas inhabit precisely those eastern
seaboard regions of Australia that are seeing most rapid ur-
banization and agricultural development. In the past 200 years
an estimated one-third of Australia’s eucalyptus forest has dis-
appeared, and in semi-arid parts of Queensland, thousands of
acres of woodland are still being cleared for agricultural use
every year. Urbanization and tourist development along the
coastal strip is further fragmenting eucalyptus woodlands.
Bush fires caused by negligence or arson account for thou-
sands of deaths each year, while an estimated 10,000 koalas
are killed in road accidents. Koalas put up no resistance to at-
tacks from domestic dogs, and do not cope well with stress,
having abnormally small adrenal glands. There is also evi-
dence that inbreeding in isolated, fragmentary populations is
leading to physical abnormalities.

Despite all these pressures, there are actually locations
where koala populations have thrived to such an extent that
they are causing environmental damage. Koalas were trans-
located to a number of islands where they were not found nat-
urally as long ago as the 1870s. Populations on Phillip and
French Islands in Victoria, and Kangaroo Island in South Aus-
tralia have grown so large that the unpalatable prospect of
culling has been proposed. Thousands of animals have been
relocated back to the mainland, causing similar overcrowding
problems in some locations, and contraception is being in-
vestigated as a more publicly acceptable alternative to culling.
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One possible explanation for these overpopulation prob-
lems is that the island populations are free of chlamydia, a
disease that is now thought to have been endemic in koalas
for many years, and may have acted as a natural population
control, remaining benign when conditions were good, but
killing off weaker animals during stressful times such as when
habitat is reduced.

Some koala conservation work, including purchase of land
for protected reserves, is being carried out by state authori-
ties, but much koala conservation and research is in the hands
of charities and privately-run welfare organizations. The
koala’s cute and cuddly appeal helps raise funding for such
non-government organizations.

One problem in planning conservation management is the
difficulty in obtaining accurate population figures. The Aus-
tralian Koala Foundation suggests numbers have dropped
from 400,000 in the mid-1980s to between 40,000 and 80,000
today, but this estimate can only be an educated guess. The
Foundation is compiling a national atlas of surviving koala
habitats, which will provide a tool to lobby for habitat con-
servation.

Significance to humans

The name koala is believed to have originated from Abo-
riginal dialect names for the animal, which include cullewine,
koolewong, colo, colah, and koolah. One suggested transla-
tion for these Aboriginal names is “no water,” referring to the
koala’s ability to largely subsist on moisture from leaves.

Australia’s Aboriginal people have long hunted koalas
for food—they make a slow-moving target easy to hit with
a boomerang. But traditional Dreamtime stories teach Abo-
rigines that if they fail to respect the animal they will be
visited by a terrible drought. Tradition dictates that while
koalas may be eaten, they must not be skinned nor their bones
broken.

No such respect was accorded by early European settlers
who shot koalas for “sport” and later for fur. Today koalas
have a different, but equally important commercial signifi-
cance, as animal ambassadors for the tourist trade. So im-
portant is the koala as a tourist draw card, particularly to the
important Japanese market, that moves by state governments
to ban “koala cuddling” on the grounds that it is stressful
for the animals, were opposed (unsuccessfully) by tourist au-
thorities.

Where populations are healthy wild koalas are easy to
observe, but most tourists see koalas in zoos and animal
sanctuaries, where petting, if not cuddling, is allowed. The
Australian federal government strictly controls exports of live
koalas, and this, combined with the problems of satisfying the
koala’s very specific dietary requirements, mean there are only
a handful of zoos outside Australia, in the United States,
Japan, Germany, and Taiwan, where koalas are exhibited.

49



Family: Koalas

Vol. 13: Mammals Il

Resources

Books

Australian Koala Foundation. Proceedings of a Conference on the
Status of the Koala in 2000, Incorporating the Ninth National
Carers Conference—Noosa, QLD. Brisbane: Australian Koala
Foundation, 2000.

Lyons, K., A. Melzer, F. Carrick, and D. Lamb, eds. The
Research and Management of Non-urban Koala Populations.
Rockhampton: Koala Research Centre of Central
Queensland, 2001.

Martin, R. W., and K. A. Handasyde. The Koala: Natural
History, Conservation and Management. Sydney: University of
New South Wales Press, 1999.

Saunders, N. R., and L. Hinds, eds. Marsupial Biology: Recent
Research, New Perspectives. Sydney: University of New South
Wales Press, 1997.

Strahan, R., ed. The Mammals of Australia Sydney: New
Holland Publishers,1998.

50

Periodicals
Clark, T., N. Mazur, S. Cork, S. Dovers, and R. Harding.

“Koala Conservation Policy Process: Appraisal and Recom-
mendations.” Conservation Biology 14, no. 3 (2000): 681-690.

Ellis, W. A, P. T. Hale, and F. Carrick. “Breeding Dynamics
of Koalas in Open Woodlands.” Wildlife Research 29 (2002):
19-25.

Martin, R. W. “Managing Overabundance in Koala
Populations in South-eastern Australia: Future Options.”
Australian Biologist 10, no. 1 (1997): 57-63.

Moore, B. D., and W. J. Foley. “A Review of Feeding and
Diet Selection in Koalas (Phascolarctos cinereus)” Australian
Journal of Zoology 48 (2000): 317-333.

Organizations

Australian Koala Foundation. Level 1, 40 Charlotte Street,
Brisbane, Queensland 4001 Australia. Phone: (7) 3229 7233.
Fax: (7) 3221 0337. E-mail: akf@save the koala.com Web
site: <http://www.savethekoala.com>

Stephen and Ann Toon

Grzimek’s Animal Life Encyclopedia



A
Wombats
(Vombatidae)

Class Mammalia

Order Diprotodontia
Suborder Vombatiformes
Family Vombatidae

Thumbnail description

Wombats are large burrowing herbivores, stocky
with a broad massive head and short powerful
limbs; the ears are small and the tail
insignificant.

Size
39.4 in (1.0 m); 55-88 Ib (25-40 kg)

Number of genera, species
2 genera; 3 species

Habitat
Woodlands

Conservation status
Critically Endangered: 1 species

Distribution

Southeastern Australia

Evolution and systematics

There are only three living species of wombats, but the
family was more diverse in the Pleistocene (between about
two million years ago [mya] and 10,000 years ago), when it
was represented by a total of six genera and nine species. Some
of the extinct species were much larger than the living species.
Phascalonus gigas, for example, had a skull 16 in (40 cm) in
length and may have stood about 39.4 in (1 m) high and
weighed 441 1b (200 kg).

Whether these giant wombats dug burrows is unknown;
they do not seem to have been as well-adapted for burrow-
ing as their living relatives, and may only have dug short bur-
rows for resting. The earliest fossil wombats are of early
Miocene age. Wombats arose from the same stock that pro-
duced the kangaroos and possums, and their closest living rel-
ative is the koala.

Physical characteristics

The three living species of wombats are similar in size, and
all have the same stocky body form. The two hairy-nosed
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wombats (Lasiorbinus) differ from the common wombat (Vorz-
batus ursinus) in having a hairy covering over the rhinarium.
They also have longer pointed ears and finer fur. The hairy-
nosed wombats are silver-gray, but the common wombat
varies in color from pale gray to rich brown. Males and fe-
males are similar in appearance.

The skeletal characters of wombats are well-suited for dig-
ging. In particular, the pectoral girdle is heavy and strong
and the humerus is broad and massive. This makes the fore-
arms very powerful, and the forepaws are broad and have
strong claws.

Distribution

Wombats occur in southeastern Australia, and are reason-
ably widespread in New South Wales, Victoria, Tasmania,
and South Australia. The northern hairy-nosed wombat (L.
krefftii) is found just to the north of the tropic of Capricorn,
and the southern hairy-nosed wombat (L. /atifrons) has iso-
lated populations in Western Australia.
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Habitat

The two species of hairy-nosed wombats live in open
woodlands, shrublands, and grasslands in semi-arid habitats,
and the southern hairy-nosed wombat extends into arid re-
gions on the Nullarbor Plain. The common wombat lives in
forests and woodlands in areas of higher rainfall.

Behavior

Wombats dig by scratching with the forepaws and fling-
ing soil behind them; the piled-up soil is then bulldozed clear
of the burrow as the animal backs out of the entrance. Wom-
bat burrows can be huge. They may consist of 98 ft (30 m)
or more of tunnel length, and have several entrances as well
as side tunnels and resting chambers. Warrens of the south-
ern hairy-nosed wombat are particularly complex, and prob-
ably the same warren is used and expanded by many
generations of wombats. The tunnels are wide enough to ac-
commodate a lightly built adult human (no reasonable per-
son would ever risk crawling down a wombat burrow, but a
15 year old boy explored many burrows of the common wom-

A wombat living in the Southern Mount Lofty Ranges in southern Aus-
tralia. (Photo by J. Burt. Bruce Coleman, Inc. Reproduced by permis-
sion.)
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The common wombat (Vombatus ursinus) leaves its burrow at night to
feed. (Photo by Mitch Reardon/Photo Researchers, Inc. Reproduced
by permission.)

bat in 1960 and wrote up his observations in a now-famous
article in his school magazine).

Individuals usually feed alone, but in the southern hairy-
nosed wombat many animals may share the same warren. Sim-
ilarly, in the northern hairy-nosed wombat burrows occur in
clusters, and a group of up to 12 wombats makes common
use of each cluster of burrows. However, even when two in-
dividuals use the same burrow it seems that they occupy dif-
ferent sections of it. There is good evidence indicating that
both the female northern hairy-nosed wombat and the female
common wombat are more likely to disperse from their home
burrow at some stage of their lives, while the males are more
philopatric. This is unusual—in most mammals dispersal is
male-biased. This suggests that the groups of individuals that
occupy burrow clusters in the northern hairy-nosed wombat
are composed of related males and unrelated females. It is still
not known at what age females disperse in the common wom-
bat, but in the northern hairy-nosed wombat dispersal has
been observed by breeding adult females.

Feeding ecology and diet

Wombats are specialized grazers. They have open-rooted
teeth that grow throughout life, compensating for tooth wear
caused by eating abrasive grasses. The jaws are massive, and
deliver powerful, short chewing strokes that reduce their fi-
brous food to small particles. Gut capacity is large, and the
colon is expanded to house cellulose-digesting microorgan-
isms. Food is held in the gut for long periods (70 hours or
s0) to maximize the breakdown of fiber.
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The common or coarse-haired wombat (Vombatus ursinus) uses its
strong claws to dig elaborate burrows. Here it scratches itself while
eating. (Photo by Pavel German. Reproduced by permission.)

Wombats feed mainly at night, and rest deep in their bur-
rows during the day. Their burrows provide them with refuge
from such predators as dingoes and also with protection from
extreme temperatures and dry conditions. Wombats have low
basal metabolic rates; this, together with the slow rate of pas-
sage of food through the gut and the efficiency with which
they digest their food, means that they spend less time feed-
ing than other grazers of their body size and they can afford
to spend most of their time in their burrows. Their home
ranges are small for a herbivore of their body size, typically
less than 49 acres (20 ha).

Reproductive biology

The single young is born after a gestation of about 22 days,
and stays in the pouch for six to nine months. It remains de-
pendent on its mother for at least a year after leaving the
pouch. Wombats have backward-opening pouches. There is
no evidence of pair-bonding and there is presumably compe-
tition among males for the opportunity to mate with females,
but no details of this are known.

Conservation status

The common wombat and southern hairy-nosed wombat
are secure, although the ranges of both species have con-
tracted and fragmented since European settlement. The
northern hairy-nosed wombat is extremely rare. It has only
been recorded in historic times from three localities, and is
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A common wombat (Vombatus ursinus) wades in a stream in Australia.
(Photograph by Norman Owen Tomalin. Bruce Coleman, Inc. Repro-
duced by permission.)

extinct from two of these as of the early twentieth century.
Probably, the major cause of its decline was competition for
pasture from sheep and cattle. The remaining population is
protected within Epping Forest National Park in central
Queensland. In 2000 the size of this last population was esti-
mated to be 116 individuals. This species is classed as en-
dangered under Queensland State legislation and Australian
Federal legislation.

Significance to humans

Wombats do not feature strongly in Aboriginal mythology.
The southern hairy-nosed wombat and common wombat are
sometimes regarded as pests of agriculture, because of the
damage they cause to crops and fences. None of the species
has commercial value. By and large, however, wombats are re-
garded with deep affection in Australia. They feature in many
children’s stories, beginning with Ruth Park’s classic Muddle-
Headed Wombat series from the 1960s. There was also a vogue
for wombats in Britain in the mid-nineteenth century. The
painter Dante Gabriel Rossetti regarded them as “the most
beautiful of God’s creatures;” when one of his two pet wom-
bats died in 1869 he commemorated it with a touching draw-
ing entitled Self-portrait of the artist weeping at the wombat’s tomb.
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1. Common wombat (Vombatus ursinus); 2. Southern hairy-nosed wombat (Lasiorhinus latifrons); 3. Northern hairy-nosed wombat (Lasiorhinus
krefftii). (lllustration by Brian Cressman)
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Family: Wombats

Species accounts

Common wombat
Vombatus ursinus

TAXONOMY
Didelphis ursina (Shaw, 1800), Tasmania, Australia.

OTHER COMMON NAMES
None known.

PHYSICAL CHARACTERISTICS

Head and body length 35-45 in (90-115 cm); tail length about
1 in (2.5 cm); height about 14.2 in (36 cm); weight 48.5-86 1b
(22-39 kg). Coarse black or brown to gray coat; bare muzzle,
short rounded ears.

DISTRIBUTION
Southeastern Australia including Flinders Island and
Tasmania.

HABITAT
Temperate forests and woodlands, heaths, alpine habitats.

BEHAVIOR

Solitary, and mostly nocturnal. Burrows are dispersed, and
usually simple. Each animal uses several burrows within its
home range.

FEEDING ECOLOGY AND DIET
Feeds mainly on grasses, but also sedges, rushes, and the roots
of shrubs and trees.

Vombatus ursinus
Lasiorhinus latifrons

Lasiorhinus krefftii
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REPRODUCTIVE BIOLOGY

One offspring may be born at any time of the year. Pouch life
is about six months, and the young remains at heel for about
another year. Sexual maturity is at two years of age. Mating
system is not known.

CONSERVATION STATUS

Not threatened. Range has declined by 10-50%, but the
species is common throughout large parts of its original range.
Vombatus vombatus ursinus has gone extinct from all Bass Strait
islands except Flinders Island.

SIGNIFICANCE TO HUMANS

In parts of Victoria, common wombats are considered pests be-
cause of the damage they do to rabbit-proof fences, and some
local control is carried out.

Southern hairy-nosed wombat
Lasiorhinus latifrons

TAXONOMY
Phascolomys latifrons (Owen, 1845), South Australia, Australia.

OTHER COMMON NAMES
None known.

PHYSICAL CHARACTERISTICS

Head and body length 30-37 in (77-94 cm); weight 42-70 1b
(19-32 kg); tail and height similar to common wombat. Coat is
fine, gray to brown, with lighter patches; hairy muzzle, longer
pointed ears.

DISTRIBUTION
Central southern Australia.

HABITAT
Semi-arid and arid woodlands, grasslands, and shrub steppes.

BEHAVIOR

Solitary while feeding, but in many areas warrens are large and
complex and used by five to ten individuals. Warrens may be con-
nected by well-used trails, which are marked at intervals by urine
splashed and dung piles. Usually nocturnal, but animals may often
be seen basking outside their burrows on sunny days in winter.

FEEDING ECOLOGY AND DIET
Feeds on grasses, but also eats forbs and foliage of woody
shrubs during drought.

REPRODUCTIVE BIOLOGY

A single young is born in spring or early summer and remains
in the pouch for six to nine months. Weaning occurs at ap-
proximately one year, and sexual maturity at three years. Mat-
ing system is not known.

CONSERVATION STATUS
Not threatened. Range has declined by 10-50%, but the
species remains common through much of its original range.

SIGNIFICANCE TO HUMANS
In some areas it damages grain crops and fences and is con-
trolled as a pest. ®
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Northern hairy-nosed wombat
Lasiorhinus krefftii

TAXONOMY
Phascolomys krefftii (Owen, 1873), Breccia Cavern, Wellington
Caves, Australia.

OTHER COMMON NAMES
French: Wombat a nez poilu de Queensland; Spanish: Oso
marsupial del Rio Moonie.

PHYSICAL CHARACTERISTICS

Head and body length of males 40 in (102 c¢m), females 42 in
(107 cm); height about 16 in (40 cm); male weight 66 Ib (30
kg), female weight 72 1b (32.5 kg). Coat is silky and silver gray,
with dark rings around the eyes.

DISTRIBUTION

There is only one surviving population, in Epping Forest Na-
tional Park near Clermont in central Queensland. Populations
near St George in southern Queensland and Deniliquin in
southern New South Wales went extinct early in the twentieth
century.

HABITAT
Semi-arid woodland and grassland.
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BEHAVIOR

Burrows are distributed in loose clusters, and up to 12 wombats
make common use of the burrows in each cluster. However, in-
dividuals usually feed and rest alone, except for mothers and
young. Piles of dung and urine splashes are placed outside bur-
row entrances and along regularly used paths that connect dif-
ferent burrows within a group.

FEEDING ECOLOGY AND DIET
Feeds on grasses, plus some sedges and forbs.

REPRODUCTIVE BIOLOGY

Mating associations are transient; the mating system is not
known. One young born in spring or summer. Pouch life is
about 10 months, weaning age unknown. On average, females
breed twice every three years.

CONSERVATION STATUS

Ciritically Endangered; only about 116 individuals remain.
Numbers have evidently increased since Epping Forest Na-
tional Park was declared and cattle were excluded in 1980,
when there may have been only 30 individuals in the popula-
tion. Current threats include occasional predation by dingoes
and (possibly) genetic decline due to isolation and inbreeding.

SIGNIFICANCE TO HUMANS
The northern hairy-nosed wombat is one of Australia’s rarest
species, and its rarest large mammal. &
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Possums and cuscuses
(Phalangeridae)

Class Mammalia
Order Diprotodontia
Suborder Phalangerida
Family Phalangeridae

Thumbnail description

Small- to medium-sized marsupials with clawed,
grasping hands and feet with five digits, a long,
prehensile tail with a naked underside, and a
slightly elongate muzzle

Size
Total length 23.6-47.2 in (60-120 cm); weight
2-22 |b (1-10 kg)

Number of genera, species
6 genera; 26 species

Habitat
Forest and woodlands

Conservation status
Endangered: 2 species; Vulnerable: 2 species;
Lower Risk/Near Threatened: 1 species; Data
Deficient: 5 species

Distribution

Australasia east of Wallace’s Line, including Sulawesi, Timor, the Moluccas, New
Guinea, and many closely adjacent islands, as well as Australia and Tasmania;
introduced to New Zealand

Evolution and systematics

The phalangers (family Phalangeridae) are classified into six
distinctive genera. The most diverse genus, Phalanger, com-
prises a group of medium-sized, soft-furred species that gener-
ally possess a dorsal stripe. Phalanger is primarily a New
Guinean genus, but one species extends to northern Australia
and several others occur throughout the Moluccan islands of
Indonesia. Spotted cuscuses (genus Spilocuscus) are the most
beautiful of the phalangers, with striking coats colored with
combinations of red, white, black, brown, and yellow; they oc-
cur throughout New Guinea and on several adjacent islands, as
well as in far northeastern Australia. The small-bodied species
of Strigocuscus and the very large bear cuscuses (Ailurops) both
occur only on Sulawesi and closely adjacent islands. Species of
Phalanger, Spilocuscus, Strigocuscus, and Ailurops are all called cus-
cuses, whereas the remaining two genera within the family, 77i-
chosurus and Wyulda, are called possums. Both of these latter
genera are endemic to Australia. The five species of brush-tailed
possums (T7ichosurus) are (or were, until quite recently) dis-
tributed across most the Australian continent, while the rare
scaly-tailed possum (Wyulda squamicaudata) occurs only in a
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small area of far northwestern Australia and is classified in a
genus unique to itself. The phalanger fossil record extends back
roughly 20 million years, to the middle Miocene, when three
phalangerid genera (Trichosurus, Wyulda, and possibly Strigo-
cuscus) occurred in northern Australia. The fossil history of pha-
langerids outside of mainland Australia is very poorly known.
Within the family, species of Trichosurus and Wyulda are clearly
closely related to one another, as are those of Phalanger and
Spilocuscus. However, the exact relationships of these two groups
with one another and with Strigocuscus and Ailurops remain ob-
scure. The phylogenetic position of the genus, Ailurops, is par-
ticularly controversial. Anatomical evidence strongly suggests
that the bear cuscuses are the most primitive phalangers—the
first offshoot on the phalanger family tree. However, evidence
from molecular studies does not support this hypothesis thus
far. Future studies based on analysis of DNA will hopefully of-
fer greater resolution of relationships within the family.

Physical characteristics
Phalangers are small- to medium-sized marsupials. The
smallest phalanger (Strigocuscus celebensis) weighs 2 1b (1 kg)
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Family: Possums and cuscuses

A Sulawesi bear cuscus (Ailurops ursinus) feeds in guava tree in north-
ern Sulawesi, Indonesia. (Photo by Janis Burger. Bruce Coleman, Inc.
Reproduced by permission.)

or less, and the largest species (Ailurops ursinus) weighs up
to 22 1b (10 kg); but most species of the family weigh be-
tween 3 and 6 lb (1.5-3 kg). The pelage is generally soft
and dense. Color varies widely, especially in the spotted cus-
cuses and the beautifully mottled Woodlark cuscus (Pha-
langer lullulae), but most species are brown or gray, often
with a dark dorsal stripe running down the center of the
head and back. In all species except those of the genus, 77i-
chosurus (which has a superficially dog- or fox-like appear-
ance), the ears are reduced and often wholly or partially
hidden in the soft fur. The feet have five digits, all of which
support a large claw, except the hallux (big toe). The hal-
lux is opposable to the remaining digits of the hind foot,
and the first two digits of the forefoot oppose the remain-
ing three, allowing the feet to grasp branches firmly while
climbing. The second and third digits of the hindfoot are
reduced and partially united by skin to form a single func-
tional digit with two claws (a condition called syndactyly)
that is used as a hair comb. The tail is long and prehensile,
with the distal part generally naked (only on the underside
in the bushy-tailed species of Trichosurus) and (especially in
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A brushtail possum (Trichosurus vulpecula) mother and baby in Queens-
land, Australia. (Photo by Jen and Des Bartlett. Bruce Coleman, Inc.
Reproduced by permission.)

A young brushtail possum (Trichosurus vulpecula) enters its mother’s
pouch. (Photo by Joyce Photographics/Photo Researchers, Inc. Re-
produced by permission.)
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An adult spotted cuscus (Phalanger maculatus) nibbling leaves at night.
Cuscuses are hunted for food and skins. (Photo by Zoltan Takacs.
Bruce Coleman, Inc. Reproduced by permission.)

older males) covered with small tubercles that give it a
strongly rugose surface.

Distribution

Phalangers occur naturally throughout New Guinea, Aus-
tralia, and Tasmania, and on a number of Indonesian islands
(Sulawesi and the Moluccas). Cuscuses were prehistorically
introduced from New Guinea to many nearby islands (in-
cluding Timor and the Bismarck and Solomon Archipelagos),
and the common brush-tailed possum was introduced to New
Zealand from Tasmania and mainland Australia in the mid-
nineteenth century.

Habitat

All phalangers are well adapted for climbing and are highly
reliant on trees, which they use for shelter, foraging, or both.
Most species are inhabitants of rainforest, although the scaly-
tailed possum occurs in rocky areas in broken sandstone coun-

Grzimek’s Animal Life Encyclopedia

Family: Possums and cuscuses

A mountain brushtail possum (Trichosurus caninus) foraging in Queens-
land, Australia. (Photo by Jan Taylor. Bruce Coleman, Inc. Reproduced
by permission.)

A possum mother carries her young on her back. (lllustration by Jar-
rod Erdody)
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A ground cuscus (Phalanger gymnotis) eating seeds in the Aru Islands
near New Guinea. (Photo by Rod Williams. Bruce Coleman, Inc. Re-
produced by permission.)

try in northwestern Australia, and the remarkably versatile
common brushtail possum (Trichosurus vulpecula) occupies a
varied range of habitats and is common even in urban areas.
Phalangers reach their greatest diversity in mid-montane rain-
forest in central New Guinea, where up to five species of the
family coexist.

Behavior

Most phalangers are nocturnal, but the two largest species
(the Sulawesi bear cuscus, Ailurops ursinus, and the black-
spotted cuscus, Spilocuscus rufoniger) are often active by day.
Most species are arboreal, living in tree hollows and feeding
in the forest canopy. However, one species, the ground cus-
cus (Phalanger gymmotis) of New Guinea, exhibits a more ter-
restrial lifestyle; it lives in underground burrows and travels
along the rainforest floor. However, even the ground cuscus
is a very good climber, ascending into trees to feed on fruit
at night. The social behavior of most phalangers has received
little study to date. Several species seem to form male-female
pairs (such as the small Sulawesi cuscus, Strigocuscus celeben-
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sis, and the mountain brush-tailed possum, Trichosurus cani-
nus), but the majority of species are solitary. Males of most
species are aggressive toward one another and cannot be kept
together in captivity.

Feeding ecology and diet

Though phalangers are almost exclusively herbivorous,
the kinds of plants favored can vary greatly from species to
species. Some phalangers, including the Sulawesi bear cus-
cus (Ailurops ursinus), are largely folivorous, while others such
as the ground cuscus and the small Sulawesi cuscus are pri-
marily frugivorous. Both leaves and fruit probably form high
proportions of the diet of most species, especially in tropical
forests; other food sources such as flowers, bark, pollen, and
fungi may also be utilized in small quantities. The common
brush-tailed possum is the most ecologically versatile pha-
langer and probably has the most generalized diet; its diet
may change drastically in different local habitats, variably
comprising large proportions of leaves (including some de-
fended by highly toxic compounds), grasses and herbs, ferns
and mosses, and fruits.

Reproductive biology

Although many species are monogamous, most are prob-
ably promiscuous. Female phalangers have a forward-oriented
pouch with two or four teats. Adult females generally pro-
duce one or two litters per year. Up to three or four young
may be born, but only one is usually reared, although in the
northern common cuscus (Phalanger orientalis), twins are
commonly raised. Gestation is 20 days or less; like other mar-
supials, neonates are born very small and unfurred. Infants
are weaned and exit the pouch between five and eight months,
after which they are carried on their mother’s back.

Conservation status

Several phalanger species are in danger of extinction.
Four rare species with small geographic ranges are particu-
larly threatened: the scaly-tailed possum of northwestern
Australia, the Telefomin cuscus (Phalanger matanini) of cen-
tral New Guinea, the black-spotted cuscus of northern New
Guinea, and the yellow bear cuscus (4ilurops melanotis) of the
Sangihe and Talaud Islands in eastern Indonesia. Other
species that are locally common but restricted to single is-
lands, such as the Waigeo cuscus (Spilocuscus papuensis), the
Gebe cuscus (Phalanger alexandrae), and the Woodlark cus-
cus, are also worthy of conservation attention. However,
many other phalangers, including the northern common cus-
cus (Phalanger orientalis) and the common brushtail possum,
are both geographically widespread and locally common and
are presently under no threat.

Significance to humans
Cuscuses are an important source of meat for people
throughout the New Guinea region, and they are widely
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hunted. However, in some areas of Indonesia such as the Sula sums have unfortunately become a significant environmental
Islands in the western Moluccas, cuscuses are not eaten in ac- and agricultural pest in New Zealand, where they have been
cordance with religious traditions. Common brushtail pos- introduced and are now widespread and common.
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1. Sulawesi bear cuscus (Ailurops ursinus); 2. Common spotted cuscus (Spilocuscus maculatus); 3. Scaly-tailed possum (Wyulda squamicau-
data); 4. Black-spotted cuscus (Spilocuscus rufoniger); 5. Small Sulawesi cuscus (Strigocuscus celebensis); 6. Common brushtail possum (Tri-
chosurus vulpecula); 7. Ground cuscus (Phalanger gymnotis). (lllustration by Bruce Worden)
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Species

Sulawesi bear cuscus
Ailurops wrsinus

TAXONOMY
Ailurops ursinus (Temminck, 1824), Sulawesi, Indonesia.

OTHER COMMON NAMES
German: Birenkuskus.

PHYSICAL CHARACTERISTICS
A large and powerful phalanger (up to 22 b [10 kg]), with long
limbs and black fur often tipped with yellow.

DISTRIBUTION
A. u. wrsinus: lowlands of Sulawesi, Peleng, and some adjacent
smaller islands; and A. u. rogianus: Togian Islands.

HABITAT
Lowland and mid-elevation rainforest.

BEHAVIOR

Generally occurs in groups of two to four individuals. It is ar-
boreal, living and feeding in the forest canopy, and may be ac-
tive at any time, day or night.

FEEDING ECOLOGY AND DIET
Largely folivorous, but flowers and fruits make up a small part

of the diet.

REPRODUCTIVE BIOLOGY
Very little is known. Females give birth once or twice a year,
and weaning has been reported to occur at eight months.

Family: Possums and cuscuses

accounts

CONSERVATION STATUS
Possibly threatened; classified as Data Deficient.

SIGNIFICANCE TO HUMANS

As a very large phalanger, this species is a target of hunting,
and is sometimes encountered as food in markets and restau-
rants in Sulawesi. ®

Small Sulawesi cuscus
Strigocuscus celebensis

TAXONOMY
Strigocuscus celebensis (Gray, 1858), Sulawesi, Indonesia.

OTHER COMMON NAMES
German: Celebeskuskus.

PHYSICAL CHARACTERISTICS

This is the smallest phalanger, weighing 2 Ib (1 kg) or less.
The overall coloration is pale buff, a dorsal stripe is lacking,
and the naked part of the tail is very sparsely haired.

DISTRIBUTION
S. ¢. celebensis: southern and central Sulawesi; S. ¢. feileri: north
Sulawesi; and S. ¢. sangirensis: Sangihe Islands north of Sulawesi.

HABITAT
Rainforest.

Ailurops ursinus

Spilocuscus rufoniger

Strigocuscus celebensis

Spilocuscus maculatus
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BEHAVIOR
Arboreal and nocturnal, and apparently occurs in pairs.

FEEDING ECOLOGY AND DIET
Thought to be primarily frugivorous.

REPRODUCTIVE BIOLOGY
Little is known; probably monogamous.

CONSERVATION STATUS
Uncertain; classified as Data Deficient.

SIGNIFICANCE TO HUMANS
None known. ¢

Common spotted cuscus
Spilocuscus maculatus

TAXONOMY
Spilocuscus maculatus (Desmarest, 1818), Vogelkop, Irian Jaya,
Indonesia.

OTHER COMMON NAMES
German: Tiipfelkuskus.

PHYSICAL CHARACTERISTICS

A relatively large phalanger (weighing up to 13.2 1b [6 kg])
with large round eyes and very small ears. The coat is colorful
but very variable, and differs characteristically both between
the sexes and among the four subspecies. Males may be pure
white or spotted with red-orange, black, or gray, while females
are often unspotted, with an unbroken black or gray “saddle”
on the back.

DISTRIBUTION

S. m. maculatus: northern New Guinea; S. mz. chrysorrbous:
southern New Guinea and the central Moluccas; S. 7. goldiei:
southeastern New Guinea; and S. m. nudicaudatus: tropical
northern Australia.

HABITAT
Lowland rainforest, from sea level to 3,900 ft (1,200 m).

BEHAVIOR

Nocturnal and arboreal, rarely descending to the ground. It
has an unusually low metabolic rate, and its movement through
the trees is often relatively slow.

FEEDING ECOLOGY AND DIET
Predominantly leaves and fruit.

REPRODUCTIVE BIOLOGY

Females have four mammae. Two to four young have been re-
ported in a litter, but a single young is most common. Infants
exit the pouch six to seven months after birth. It is not known
whether breeding is seasonal or takes place year-round. The
estrous cycle lasts four weeks; at the peak of the cycle, females
are highly vocal. Mating system is not known.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS

Widely hunted and often transported and sold as a pet or as
food in local markets in New Guinea. ¢
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Black-spotted cuscus
Spilocuscus rufoniger

TAXONOMY
Spilocuscus rufoniger (Zimara, 1937), Morobe Province, Papua
New Guinea.

OTHER COMMON NAMES
German: Schwarzgeflecktkuskus.

PHYSICAL CHARACTERISTICS

A very large species, brightly colored; males with a jet black
“saddle” on the lower back, females with black and white spot-
ting on the lower back.

DISTRIBUTION
Northern New Guinea.

HABITAT

Primary (undisturbed) lowland rainforest, from sea level to
3,900 ft (1,200 m).

BEHAVIOR
Arboreal; apparently largely nocturnal, but occasionally active
during the day.

FEEDING ECOLOGY AND DIET
Nothing is known.

REPRODUCTIVE BIOLOGY
Nothing is known.

CONSERVATION STATUS
This large-bodied species has undergone a widespread decline
across its range in recent decades, and is listed as Endangered.

SIGNIFICANCE TO HUMANS

Hunted for food and for its beautifully colored skin. Hunting
this species remains a male rite of passage in some parts of
New Guinea. ¢

Ground cuscus
Phalanger gymnotis

TAXONOMY
Phalanger gymnotis (Peters and Doria, 1875), Aru Islands, In-
donesia.

OTHER COMMON NAMES
German: Gleichfarbkuskus, Bodenkuskus.

PHYSICAL CHARACTERISTICS
Color light to dark gray, with a distinct dorsal stripe, promi-
nent ears, and a coarsely tuberculated tail.

DISTRIBUTION
P. g. gymnotis: Aru Islands; and P. g. leucippus: mainland New
Guinea.

HABITAT
Ocecurs in rainforest from sea level up to 8,900 ft (2,700 m),
but is most common at intermediate elevations.

BEHAVIOR
This species is unique among cuscuses in that it occupies bur-
rows in holes in the ground, often under trees, along streams,
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Trichosurus vulpecula
Phalanger gymnotis

Wyulda squamicaudata

or in caves. It is generally nocturnal, and forages both on the
ground and in trees. New Guinea hunters claim that it suns
itself outside its burrow in the morning, and that females may
carry fruit to the burrow in their pouches.

FEEDING ECOLOGY AND DIET
Primarily frugivorous, but also eats leaves and, on occasion,
small vertebrates and insects.

REPRODUCTIVE BIOLOGY

Both sexes are generally solitary, and breeding is continuous
year-round. A single young is most common, and infants
leave the pouch permanently five to seven months after
birth. Mating system is not known.

CONSERVATION STATUS
Common in many parts of New Guinea and probably not
threatened, but classified as Data Deficient.

SIGNIFICANCE TO HUMANS
Widely hunted with dogs throughout New Guinea, and is an
important figure in tribal folklore in some areas. ¢

Common brushtail possum
Trichosurus vulpeculn

TAXONOMY
Trichosurus vulpeculn (Kerr, 1792), Sydney, Australia.

OTHER COMMON NAMES
French: Phalanger-renarrd; German: Gewdhnlicher Fuchskusu.

PHYSICAL CHARACTERISTICS
Has a woolly coat and a thick, well-furred tail. Size and col-
oration are highly variable; individuals may be gray, black,
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reddish, brown, or white. The ears are large, with a narrowly
rounded tip.

DISTRIBUTION

Occurs throughout eastern and southwestern Australia and in

Tasmania and, until recently, it occupied much of central Aus-
tralia. It is now common in New Zealand, where it was intro-
duced about 150 years ago.

HABITAT

Usually forests and woodlands, but this species is extremely ver-
satile and may occupy many different habitat types, including
semiaraid areas devoid of trees and suburban and urban areas.

BEHAVIOR

Generally solitary, nocturnal, and arboreal. It most commonly
nests in tree hollows, but may also nest in roofs or in burrows
in the ground. In areas of low density, adults may aggressively
defend discrete territories, but where population density is
high, home ranges of individuals may overlap widely.

FEEDING ECOLOGY AND DIET
A wide variety of plants is eaten, and occasionally small animals
and insects are taken.

REPRODUCTIVE BIOLOGY

Breeding occurs year-round, although births peak in fall and
spring. Females usually produce one or, less commonly, two
litters per year. After a gestation period of about 18 days, one
young is usually born, which leaves the pouch after six to seven
months. Probably promiscuous.

CONSERVATION STATUS

As it is very common in many areas, the brush-tailed possum is
considered to be not threatened, although it has undergone a
wide decline in central Australia and may be declining in
southwest Australia.

SIGNIFICANCE TO HUMANS

Because it is common in developed areas such as city parks and
suburban backyards, this possum has a closer interaction with
people than any other Australian mammal. Pelts of common
brush-tailed possums have been widely trapped and sold for
the fur trade in Australia. In many areas, it is considered an
agricultural pest and a potential vector of disease, and it is a
pest in both crops and native forest in New Zealand, where it
is non-native. ¢

Scaly-tailed possum
Wyulda squamicandata

TAXONOMY
Wyulda squamicaudata Alexander, 1918, Wyndham, Western
Australia, Australia.

OTHER COMMON NAMES
German: Schuppenschwanzopossum, Schuppenschwanzkusu.

PHYSICAL CHARACTERISTICS

Medium-sized; weight 3-6.5 1b (1.4-3 kg); overall color dull
gray, with a flattened head, reduced claws, and a wholly naked
tail with a white tail-tip and coarse scales.

DISTRIBUTION
Known only from the Kimberley region of northwestern Aus-
tralia.
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HABITAT
Occurs in rocky areas with trees in broken sandstone country.

BEHAVIOR

More terrestrial than most phalangers, and shows a number of
specializations for moving both on rocky ground and in trees.
One captive individual was reported to hoard small caches of
food such as nuts, and to make chattering vocalizations.

FEEDING ECOLOGY AND DIET
Nothing is known.
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REPRODUCTIVE BIOLOGY

Females breed once a year, and generally raise only a single
young, which is born between March and August. Weaning
occurs at about eight months. Mating system is not known.

CONSERVATION STATUS
Best considered endangered, although it is currently classified
by the IUCN as Lower Risk/Near Threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Common name /

Scientific name/ Physical Habitat and Conservation
Other common names characteristics behavior Distribution Diet status
Silky cuscus Compact body, small ears, and long, Only occurs above 4,920 ft New Guinea. Fruits, leaves, and Not threatened

Phalanger sericeus thick fur. Dark brown to black in (1,500 m) in the central insects.
coloration. Light yellowish ring around mountains of New Guinea.
eye area. Found up to the tree line
(around 12,800 ft [3,900 m]).
Solitary, nocturnal, terrestrial.
Woodlark Island cuscus Pelage is short, woolly, marbled brown,  Primary and secondary New Guinea. Two unknown types of Not threatened
Phalanger lullulae ochre, and white dorsal areas. Ventral lowland dry forest. Breeding vine.
fur is white, speckled with irregular dark  season is an extended period.
spots. Black facial skin, pale ear flashes  Solitary, completely arboreal,
at times. Long tail. Head and body length  can be very aggressive.
25-29in (63.8-71.7 cm), weight 3.3—
4.51b (1,500-2,050 g).
Telefomin cuscus Thick and woolly fur, coloration ranges Tropical forests and thick Mountains of western  Fruits, leaves, and Endangered
Phalanger matanim from white, red, or buff to various shrub. Terrestrial, nocturnal, ~ Papua New Guinea. insects.
shades of brown to light gray. Strong and completely arboreal.
build, piercing eyes, naked tail. Head and
body length 12.7-24 in (32.5-60 cm),
tail length 9-24 in (24-61 cm).
Common cuscus Stature is heavy, powerfully built. Thick,  Tropical rainforests and thick New Guinea. Leaves, tree seeds, fruit, ~ Not threatened
Phalanger orientalis woolly, white to medium or dark gray fur ~ scrub in the southwest buds, and flowers.
English: Northern common in males. Reddish brown to brownish Pacific. Nocturnal, solitary,
cuscus gray in females. Tail is prehensile and females care for young.
naked at end. Large eyes, long snout.
Head and body length 13-22 in (35—
55 cm), average weight 4.6 Ib (2.1 kg).
Moluccan cuscus Coloration is white to medium or dark Tropical rainforests and thick Halmahera, Ternate, Leaves, tree seeds, fruit,  Not threatened
Phalanger ornatus gray furin males. Reddish brown to scrub in the southwest Tidore, Bacan, and buds, and flowers.
brownish gray in females. Strong, Pacific. Nocturnal, solitary, Morotai Islands
powerful build. Tail is prehensile and females care for young. (Indonesia).
naked at end. Large eyes, long snout.
Large eyes, long snout. Head and body
length 13-22 in (35-55 cm), average
weight 4.6 Ib (2.1 kg).
Northern brushtail possum Coloration of coat is gray, can be reddish  Variety of habitats, including  Northern Territory of Leaves, buds, and fruits. ~ Not threatened
Trichosurus arnhemensis or brown. Tail is prehensile and covered  residential areas, forests, Australia, as well as in
with hair. Head and body length 13-22 in  and areas without trees that  the extreme part of
(35-55 cm), tail length 9.8-15.7 in offer caves and burrows for ~ Western Australia.
(25-40 cm), weight 3.3-10 Ib (1,500~ shelter. Year-round breeding
4,500 g). season, nocturnal, solitary.
Mountain brushtail possum Stocky, coloration is gray to dark gray. Variety of forest types inits ~ Australia, in forests of ~ Herbivore and fruigivore, ~Not threatened
Trichosurus caninus Small, rounded ears. Head and body range, although it prefers the  southeastern but will eat insects.
length 29-36 in (74-92 cm), weight 5.5—  wetter forests. Nocturnal, Queensland, eastern
10 Ib (2.5-4.5 kg). solitary, territorial, females New South Wales, and
care for young. eastern Victoria.
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Musky

A

rat-kangaroos

(Hypsiprymmnodontidae)

Class Mammalia
Order Diprotodontia
Family Hypsiprymnodontidae

Thumbnail description
The one living species is a small, quadrupedally
bounding animal with a sparsely haired tail,

slender head, and dark chocolate-brown fur; the ‘f; o =22

hindfoot has four toes; the third premolar is
long and serrated (“sectorial”)

Size

Head and body length, 5.9-10.6 in (15-27 cm);
tail length 4.7-6.3 in (12-16 cm); weight,
12.6-24 oz (360-680 g)

Number of genera, species
1 genus; 1 species

Habitat
Tropical rainforest

Conservation status
Not threatened

Distribution

Tropical Queensland (Australia)

Evolution and systematics

The Hypsiprimnodontidae are considered to be the
most basic group of Macropodoidea, on account of their
simple stomach, remaining first toe, apparent inability to hop
“kangaroo-like,” regular twin births, etc. In skeletal mor-
phology they share a number of characteristics with Po-
toroidae, i.e., large masseteric foramina, a blade-like structure
of the third premolars, the presence of upper canines, and a
confluence of the masseteric and inferior dental canals on
their mandibles. The Hypsiprymnodontidae are separated
from Potoroidae by the fact that they possess two (instead of
one) lower incisors, and the fact that their squamosal bones
are in broad contact with the frontals (this is similar to
Macropodidae). On serological ground, all rat-kangaroos are
closer to macropodids than to phalangerids, whereas their
bunodont (rounded-cusp) molars resemble phalangerids
more closely.

Hypsiprymnodontidae have been known in the fossil
record since the Miocene. One species, Hyspiprymmnodon
bartholomai, from the early Miocene (approximately 20 mil-
lion years ago), is very similar in shape and size to the living
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Musky rat-kangaroo (Hypsiprymnodon moschatus). (lllustration by John
Megahan)
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A musky rat-kangaroo (Hypsiprymnodon moschatus) forages in the rain-
forest of Kuranda State Forest, Queensland, Australia. (Photo by
Michael Foaden. Bruce Coleman, Inc. Reproduced by permission.)

species of musky rat-kangaroo, thus making the extant species
a true living fossil. However, the most dramatic members of
the family are certainly the extinct Propleopinae, the so-called
giant rat-kangaroos. In the Pleistocene, some of them reached
the size of a true kangaroo (up to at least 132 Ib [60 kg]), and
they were probably at least partially carnivorous. The size,
wear, and position of their molars, their long, protruding,
dagger-like incisors, and the comparatively small number of
their remains in fossil deposits, all point to a position near the
top of the food-chain. The smallest of these species, Ekaltadeta
sina, reached 33-44 1b (15-20 kg), and is one of the oldest
kangaroo species of all. The largest and youngest species, Pro-
pleopus oscillans, is a Pleistocene species whose last members
probably became extinct about 10,000 years ago. Some re-
searchers speculate that propleopines may have died out as
recently as 6,000 years ago (which would mean that they sur-
vived until the dingo appeared).

The taxonomy for this species is Hypsiprymmnodon moschatus
Ramsay, 1876, Queensland, Australia.

Physical characteristics

The one extant species, Hypsiprymnodon moschatus, is quite
easy to recognize. It has a slender head, with an almost
“delicate” skull, a hairless rhinarium, and no concavity on
the dorsal side. Its fur is soft and rufous-brown with gray
underfur on the head. Forelimbs and hindlimbs are more
equal in lengths than in potoroids (or macropodids), and the
hindfoot has a claw-less, but prominent first digit, which can
be opposed. They have striated pads and ceratinous scales on
the palms of their hands and the soles of their feet. The
animal is small, and males and females are of similar sizes.
Females (18 0z/511 g) weigh slightly less than males (18.7
0z/529 g).
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Distribution

The musky rat-kangaroo is found only in one small area
of about 199 mi by 40 mi (320 km by 65 km), in northern
Queensland. As far as is known, this range has not been any
larger in historical time. All the extinct species also were rain-
forest-species. However, as rainforest covered more of Aus-
tralia in prehistoric times, their range also was larger.

Habitat

Musky rat-kangaroos are strictly confined to tall rainforests
at all altitudes. They are most regularly observed in damp ar-
eas, around lakes, or near creeks and rivers. Though basically
terrestrial, they are adept climbers, and can often be found
on fallen branches, trees, or logs. The striated pads and
ceratinous scales on their palms and soles help them climb.
In a breeding colony in Pallarenda, near Townsville, animals
were observed to climb up to heights of more than 6.6 ft
(2 m). Musky rat-kangaroos construct nests, similar to potoroid
nests, by collecting plant material, carrying it in their tails, and
forming loose piles of leaves in clumps of vines or near root-
buttresses. When disturbed, the animals usually retreat into
more dense, shrubby vegetation, such as near the lakeshores,
returning into the tall forest after the disturbance ceases.

Behavior

Musky rat-kangaroos seem to be basically solitary in the
wild, though in captivity they can be kept in pairs, or
one male can be kept with two or more females. However,
it has been impossible to keep two or more males together,
even in enclosures of 215 f* (200 m?). In the wild, aggrega-
tions of up to three animals are sometimes seen feeding on
fallen fruit. There is no evidence of territoriality. Descriptions
of social behavior are almost nonexistent, except for some de-
scriptions of body postures (standing in front of female, paw-
ing her head, or lateral sinuous movements of the tails in male

The musky rat-kangaroo (Hypsiprymnodon moschatus) is a solitary an-
imal. (Photo by Dave Watts/Naturepl.com. Reproduced by permission.)
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A musky rat-kangaroo (Hypsiprymnodon moschatus) in Kuranda Rainforest Park, Queensland, Australia. (Photo by © Michael Fogden/Animals An-
imals. Reproduced by permission.)

courtship). Musky rat-kangaroo are exclusively diurnal, spend-
ing the night and the noontime in their nests.

Feeding ecology and diet

Food is located presumably by scent and retrieved from
leaf litter with the forepaws. Fruits and nuts of rainforest
trees (e.g., candlenut, Aleuntes moluccana; king palm, Archon-
tophoenix alexandrae; and kelat or watergum, Eugenia kuranda)
are eaten, as well as insects, earthworms, and other inverte-
brates. Shells of small nuts or exoskeletons of insects are
crushed by pushing them deep into the mouth between the
sectorial blades of the third premolars. The flesh of fruit is
scraped off with the lower incisors. Due to the simple,
sacciform forestomach, and the rather small hindgut and
caecum, musky rat-kangaroos are most probably unable to
digest allozymatically (i.e., by means of bacteria and other
symbiontic organisms), unlike all other macropodoids.
This means that they need to forage on low-fiber, easy-to-
digest foods.

Reproductive biology
Courtship and mating seems to follow typical rat-kangaroo
patterns, which are polygynous. The male rapidly chases the
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female, or blocks her way by standing in front of her, slashing
his tail laterally in undulating movements and pawing her head.
If the female is not yet receptive, she throws herself onto her
side and vigorously kicks at the male with her hind-limbs.
When she is more receptive, both animals stand erect and touch
each other’s face and neck with their forepaws. These courtship
phases may last a few days and normally occur between Feb-
ruary and July. Two young, occasionally triplets, are born, and
twins are normally raised in their mother’s pouch. After about
21 weeks the young leave the pouch, and mostly stay in the
nest for several weeks. Only then do they follow their moth-
ers in typical young-at-heel fashion, similar to other kangaroos.
Females become sexually mature at just over one year of age.

Conservation status

Though not listed by the IUCN, the 1996 Action Plan
from the ITUCN’s Australian Marsupial and Monotreme Spe-
cialist Group suggests that H. moschatus be listed as Lower
Risk/Least Concern due to its restricted area of distribution,
and the fact that its only habitat—closed, tall rainforest—is
rapidly diminishing in Australia.

Significance to humans
None known.
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Rat-kangaroos
(Potoroidae)

Class Mammalia
Order Diprotodontia
Family Potoroidae

Thumbnail description
Small- to medium-sized marsupials that

generally hop like kangaroos; they have an S0

elongated tail; females have a pouch with four
teats and usually have one young

Size
6-12 in (15-30 cm); 1.3-8 Ib (500-3,000 g)

Number of genera, species —=>(
4 genera; 8 species

Habitat
Forest and open woodland

Conservation status

Extinct: 2 species; Critically Endangered: 1
species; Endangered: 2 species; Vulnerable: 1
species; Lower Risk/Conservation Dependent: 1
species; Lower Risk/Near Threatened: 1
species

Distribution

Mainly coastal Australia; absent from northern coast

Evolution and systematics

Rat-kangaroos have been traditionally classified as a sub-
family of their nearest relatives, the kangaroo and wallaby
family (Macropodidae). However, most taxonomists now
accept the separation of two groups into families with the
Potoroidae being separated from the Macropodidae on the
basis of their urogenital anatomy. The two groups are often
associated into a single superfamily, the Macropodoidea.
These families have been separate for at least 50 million
years. Within the Potoroidae there is one group: the Po-
toroinae, which contains the extant genera of Potorous,
Bettongia, and Aepyprymnus. Within the Potoroinae, Bettongia
and Aepyprymnus are more closely related to each other than
to Potorous.

Physical characteristics

These animals are all smaller than a medium-sized cat. The
upper fur is variously gray-brown with the belly usually much
lighter. The ears are short and rounded. The face is short
though the nasal region is somewhat elongated. The fore-
limbs are considerably shorter than the hind limbs, which are
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A Tasmanian bettong (Bettongia gaimardi) foraging. (Photo by Tom
McHugh, Melbourne Zoo, Australia/Photo Researchers, Inc. Repro-
duced by permission.)
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elongated in a similar manner to that of the larger kangaroos.
The tail is usually furred, and in the brush-tailed bettong (B.
penicillata), there is a crest on the distal dorsal surface. In P.
tridactlus and B. gaimardi, the tail tip is white; the significance
of this is not known. Some bettongs have a prehensile tail that
is used to transport nest material (leaves and grass) for nest
building. There are three pairs of upper incisors but only one
pair of lower, and young potoroids have two premolars,
though near maturity these are replaced by a single sectorial
molar. The molar teeth erupt gradually and the fourth mo-
lar may not erupt for three to four years. There is a lack of
sexual dimorphism in the bettongs.

Distribution

The family is confined to coastal Australia in mainly the
southern half, though B. #ropica is found in northeastern
Queensland. Bettongia gaimardi is found only on the island of
Tasmania where it is still locally common. Potorous tridactlus
is distributed from southern Queensland through New South
Wales into most of Victoria as well as Tasmania. Pororous

A rufous bettong (Aepyprymnus rufescens) at night in Queensland, Aus-
tralia. (Photo by Jen & Des Bartlett. Bruce Coleman, Inc. Reproduced
by permission.)
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Bettongs have prehensile tails with which they may carry nest materi-
als. (lllustration by Jarrod Erdody)

longipes is only found in a very restricted area of Victoria while
P. gilberti occurs only in Two People’s Bay Nature Reserve,
Western Australia. Bettongia lesueur is found on a few islands
off the west coast of Western Australia and B. penicillata is
found in pockets in southwest Western Australia and has been
translocated to a number of islands off South Australia. Bez-
tongia lesueur is restricted to only three islands of the west
coast of Western Australia. Aepyprymnus is found only in New
South Wales and Queensland.

Habitat

Most potoroids live in forest or woodland areas dominated
by eucalyptus species. However, in the recent past, B. lesueur
and B. pencillata lived over much of arid Australia. Bettongia
lesueur, the burrowing bettong, lives in warrens that can be
in sandy dunes. Potoroos tend to live in wetter forest areas
than the bettongs, which prefer the more open forest that is
better suited to their high hopping gait.

Behavior

Not a great deal of behavioral studies have been carried
out on this nocturnal group. They are generally solitary,
though some bettong males and females may cohabitate for
short periods after mating. Males regularly check up on fe-
males living in their home range by inspecting their pouch
and/or urogenital regions. This allows males to be aware of
the reproductive status of the female and the imminence of
estrus. Males can be aggressive towards other males, which
generally takes the form of lashing out with their hind feet.
Animals that are anxious often display a sinuous movement
of the tail. Female bettongs not in estrous can also be ag-
gressive towards unwelcome males, lashing out with their hind
feet while lying on their side. Mating takes place usually only
on the night of estrus and involves rear-entry while the male
holds the female with his forelimbs around her flank. He may
also hold on to her neck with his teeth. Intromission is usu-
ally of a few seconds duration but may occur several times in
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a night. This group makes few vocalizations, though females
make a clucking-like sound to attract their young to the
pouch. Anxious animals make a vocalization with an explosive
expelling of air.

Feeding ecology and diet

The bettongs and potoroos are mainly fungivores, eating
a large proportion of the fruiting bodies of underground (hy-
pogeous) fungi. In order to accomplish this, it is necessary
that they have a well-developed sense of olfaction; a large pro-
portion of their cortex is devoted to this. Animals dig with
their forefeet to access their diet. The well-developed fore-
stomach of potoroids allows them to have sufficient time to
digest the fungi and the gut flora/fauna assist in providing es-
sential amino acids that may be absent from the diet. Animals
can exist almost exclusively on fungi, which provide a nour-
ishing diet high in both protein and lipid. The fungi grow on
the roots of eucalyptus and other native trees and their spores
are activated during passage through the bettong’s gut,
thereby allowing germination at the site of defecation.

The brush-tailed bettong (Bettongia penicillata) is also known as
the woylie. (Photo by Rod Williams/Naturepl.com. Reproduced by per-
mission.)
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Aepyprymnus rufescens with young. (Photo by L. & O. Schick/Nature
Focus, Australian Museum. Reproduced by permission.)

Reproductive biology

Rat-kangaroos are probably polygynous and have a repro-
ductive biology quite similar to that of their larger relatives,
the kangaroos and wallabies. After a short gestation, usually
about three weeks, the neonate crawls unaided to the pouch
where it attaches to one of the four teats. On that night the
mother comes into estrous, termed a postpartum estrus, and
mates again. The resultant fertilized egg develops only to the
blastocyst stage of about 100 cells before becoming dormant,
termed embryonic diapause. It remains in the uterus until it
is reactivated near the end of pouch development of the pre-
vious young. Then, usually on the same night that the large
offspring finally vacates the pouch, the new offspring is born.
Again, the mother will come into postpartum estrus and mate
again. Thus, the rat-kangaroo can have three different gen-
erations at the same time: one young out of the pouch still
suckling from her teat, one newborn young in the pouch, and
one dormant embryonic stage in her uterus. All species give
birth to one young at a time. The pouch contracts after the
large offspring leaves the pouch, preventing its return and
thereby protecting the newborn smaller young. The milk
suckled by the young in the pouch is constantly changing its
composition from a dilute milk low in protein and lipid but
high in carbohydrate to one that becomes more concentrated
and high in lipid and low in carbohydrate.

Conservation status

Bettongia tropica, Gilbert’s potoroo, and the long-footed
potoroo are listed as Endangered in the Environment Pro-
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The long-nosed potoroo (Potorous tridactylus) is a nocturnal mammal
about the same size as a rabbit. (Photo by Dave Watts/Nature Focus,
Australian Museum. Reproduced by permission.)

tection and Biodiversity Conservation Act 1999 of the Com-
monwealth of Australia. Bettongia lesueur and the long-nosed
potoroo in southeast Australia are listed as Vulnerable. The
TUCN lists Gilbert’s potoroo as Critically Endangered, the
long-footed potoroo and northern bettong as Endangered,
boodie as Vulnerable, brush-tailed bettong as Lower Risk/
Conservation Dependent, and the Tasmanian bettong as
Lower Risk/Near Threatened.

Significance to humans
Although rat-kangaroos are attractive animals, they have
little significance in either a cultural or agricultural context.
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1. Northern bettong (Bettongia tropica); 2. Rufous bettong (Aepyprymnus rufescens); 3. Long-footed potoroo (Potorous longipes); 4. Boodie (Bet-
tongia lesueur); 5. Long-nosed potoroo (Potorous tridactylus); 6. Gilbert’s potoroo (Potorous gilbertii); 7. Tasmanian bettong (Bettongia gaimardi);
8. Brush-tailed bettong (Bettongia penicillata). (lllustration by Bruce Worden)
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Species

Tasmanian bettong
Bettongia gaimardi

TAXONOMY
Bettongia gaimardi (Desmarest, 1822), Port Jackson, New South
Wales, Australia.

OTHER COMMON NAMES
English: Bettong, rat-kangaroo, wallaby-rat; French: Kan-
gourou-rat de Tasmanie; Spanish: Canguro-rata de Tasmania.

PHYSICAL CHARACTERISTICS

Head and body length 12-13 in (31-33 cm); weight 4-6 1b
(1.5-2.2 kg). Coat color is gray-brown above, light below. Its
long tail has a white tip.

DISTRIBUTION
FEastern Tasmania and Australia.

HABITAT
Open sclerophyll forest and woodland; often with a rocky sub-
strate.

BEHAVIOR
Usually seen singly, nocturnal. Carries nest material in mildly
prehensile tail. Males and females are aggressive.

FEEDING ECOLOGY AND DIET
The diet is composed of underground fungi.

REPRODUCTIVE BIOLOGY
Probably polygynous. Breeds continuously; single young born
after gestation of 21 days; pouch life of 105 days and mature

Potorous gilbertii
Bettongia gaimardi

Bettongia penicillata
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accounts

by one year. Mothers have embryonic diapause. Lactation lasts
for approximately 22 weeks.

CONSERVATION STATUS
Extinct on mainland Australia; listed by the IUCN as Lower
Risk/Near Threatened.

SIGNIFICANCE TO HUMANS
None known. &

Long-nosed potoroo
Potorous tridactylus

TAXONOMY
Potorous tridactylus (Kerr, 1792), Sydney, New South Wales,
Australia.

OTHER COMMON NAMES
English: Potoroo, rat-kangaroo.

PHYSICAL CHARACTERISTICS

Head and body length 13.3-16 in (34-38 cm); weight females:
1.5-3 Ib (660-1,350 g; males: 1.6-3.6 1b (740-1,640 g). Fur
color is dark gray above, paler below. Its tapering tail has a
white tip.

DISTRIBUTION
Southeast Australia and Tasmania.

HABITAT
Coastal heath and dry and wet sclerophyll forests. Often makes
forays in the undergrowth.

BEHAVIOR
Lives solitarily or in pairs; males are territorial. Unobtrusive
and secretive. May be monogamous or polygynous.

FEEDING ECOLOGY AND DIET
Mainly eats underground fungi.

REPRODUCTIVE BIOLOGY

Gestation lasts approximately six weeks and pouch life is 125
days. Mother has embryonic diapause and mates shortly after
giving birth.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
Cell line used in genetic studies. &

Brush-tailed bettong
Bettongia penicillata

TAXONOMY
Bettongia penicillata Gray, 1837, New South Wales, Australia.

OTHER COMMON NAMES
English: Woylie; French: Bettongie a queue touffue, kangourou-
rata 4 queue touffue; Spanish: Canguro-rata colipeludo.
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PHYSICAL CHARACTERISTICS

Head and body length 11.8-16 in (30-38 cm), tail 12 in (31
cm); weight 2.6 1b (1,300 g). Coat is darker above and paler
below. Similar in appearance to other bettongs, but tail has a
small crest.

DISTRIBUTION
Southwestern Australia; successfully reintroduced into South
Australia.

HABITAT
Open sclerophyll forest and woodland; reenters areas soon af-
ter forest fires.

BEHAVIOR
Nocturnal, solitary living in an above-ground nest.

FEEDING ECOLOGY AND DIET
Mainly feeds on the fruiting bodies of underground fungi.

REPRODUCTIVE BIOLOGY
Similar to other bettongs; gestation is 21 days and pouch life
100 days. Probably polygynous or promiscuous.

CONSERVATION STATUS

Listed as Lower Risk/Conservation Dependent. It is threatened
by the fox and the cat in some areas. Increased numbers have
come via translocations.

SIGNIFICANCE TO HUMANS
None known. ¢

Northern bettong
Bettongia tropica

TAXONOMY
Bettongia tropica Wakefield, 1967, Queensland, Australia.

Bettongia tropica
Aepyprymnus rufescens

Potorous longipes
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OTHER COMMON NAMES
None known.

PHYSICAL CHARACTERISTICS

Head and body length 15.3 in (39 cm), tail 14 in (36 cm);
weight 2.6-3.1 b (1,200-1,400 g). Coat is darker above and
paler below. Similar in appearance to other bettongs.

DISTRIBUTION
Northeastern coastal Queensland.

HABITAT
Tall wet sclerophyll forest along the edge of rainforest.

BEHAVIOR
Nocturnal, solitary living in an above-ground nest.

FEEDING ECOLOGY AND DIET
Mainly feeds on the fruiting bodies of underground fungi and
cockatoo grass.

REPRODUCTIVE BIOLOGY
Similar to other bettongs; gestation is 21 days and pouch life is
106 days. Probably polygynous or promiscuous.

CONSERVATION STATUS
Endangered, and threatened by the fox and the cat in some ar-
eas. Increased numbers have come via translocations.

SIGNIFICANCE TO HUMANS
None known. ¢

Boodie

Bettongia lesueur

TAXONOMY
Bettongia lesueur (Quoy and Gaimard, 1824), Dirk Hartog Is-
land, Western Australia, Australia.

OTHER COMMON NAMES

English: Burrowing bettong; French: Bettongie de Lesueur,
kangourou-rat de Lesueur; Spanish: Canguro-rata de
Lesueur.

PHYSICAL CHARACTERISTICS

Head and body length 15.7 in (40 cm), tail 11.8 in (30 cm);
weight 3.3 Ib (1,500 g). Coat is darker above, paler below.
Similar to other bettongs, no crest on thickish tail.

DISTRIBUTION

Several islands off the west coast of Western Australia; translo-
cated to several areas on the mainland of Western Australia
and South Australia.

HABITAT
Semi-arid coastal sandy areas where it lives in burrows.

BEHAVIOR
Nocturnal, solitary, living in burrow, occasionally extends into
warrens.

FEEDING ECOLOGY AND DIET
Omnivorous, eating fruit and fungi.

REPRODUCTIVE BIOLOGY
Similar to other bettongs; gestation lasts 21 days and pouch life
is about 115 days. Probably polygynous or promiscuous.
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Bettongia lesueur

Potorous tridactylus

CONSERVATION STATUS
Listed as Vulnerable, due to the small area in which it lives.

SIGNIFICANCE TO HUMANS
None known. ¢

Gilbert’s potoroo
Potorous gilbertii

TAXONOMY
Potorous gilbertii Gould, 1841, southwest Australia.

OTHER COMMON NAMES
None known.

PHYSICAL CHARACTERISTICS

Head and body length 13.3-15 in (34-38 cm); tail 9 in (23
cm); weight 2.2 1b (1000 g). Appearance similar to other po-
toroos, tail not well furred compared to body.

DISTRIBUTION
Resticted areas near Two People’s Bay Nature Reserve, West-
ern Australia.

HABITAT
Not well-described, open areas but foraging in areas with
denser cover.

BEHAVIOR
No data available.

FEEDING ECOLOGY AND DIET
Feeds on underground fungi.

REPRODUCTIVE BIOLOGY
Little known, likely to be similar to long-nosed potoroo. May
be monogamous.
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CONSERVATION STATUS
Listed as Critically Endangered, due to its small population size.

SIGNIFICANCE TO HUMANS
None known. ¢

Long-footed potoroo
Potorous longipes

TAXONOMY
Potorous longipes Seebeck and Johnston, 1980, Victoria, Aus-
tralia.

OTHER COMMON NAMES
None known.

PHYSICAL CHARACTERISTICS

Head and body length 15.7 in (40 cm), tail 12.6 in (32 cm);
weight 3.3-5 1b (1.5-2.3 kg). Similar to other potoroos, but
larger with hind foot longer than head.

DISTRIBUTION
Limited to two areas in northeastern Victoria and one in
southeastern New South Wales.

HABITAT
Dry and wet sclerophyll forests, temperate rainforest, and
montane forest.

BEHAVIOR
No data available.

FEEDING ECOLOGY AND DIET
Fungivorous, eating the fruiting bodies of hypogeous fungi.

REPRODUCTIVE BIOLOGY

May be monogamous. Gestation approximately 25-38 days,
though this is not clear; pouch life 140-150 days.

CONSERVATION STATUS
Listed as Endangered, due to its fragmented populations.

SIGNIFICANCE TO HUMANS
None known. ¢

Rufous bettong
Aepyprymnus rufescens

TAXONOMY
Aepyprymnus rufescens (Gray, 1837), New South Wales, Australia.

OTHER COMMON NAMES
English: Rufous rat-kangaroo.

PHYSICAL CHARACTERISTICS

Head and body length 15 in (38 cm), tail 14 in (36 cm); weight
6.6-7.7 1b (3,000-3,500 g), females larger than males. Largest
member of the family, reddish brown coloring and hairy muz-
zle.

DISTRIBUTION

Northeastern Queensland to northeastern New South Wales.
Also found on the New South Wales-Victoria border.

Grzimek’s Animal Life Encyclopedia



Vol. 13: Mammals Il

HABITAT
Open sclerophyll forest and woodland.

BEHAVIOR
Nocturnal, solitary animals living in a nest by day. Males can
be aggressive toward each other.

FEEDING ECOLOGY AND DIET
Mainly fungivorous.

Family: Rat-kangaroos

REPRODUCTIVE BIOLOGY
Similar to other bettongs. Gestation 23 days and pouch life
about 114 days. Has loose polygynous interactions.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. &
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Wallabies and kangaroos
(Macropodidae)

Class Mammalia
Order Diprotodontia
Family Macropodidae

Thumbnail description

Kangaroos, wallabies, and tree kangaroos are a
diverse group of herbivorous terrestrial and
arboreal marsupials; universally have strongly
developed hind legs and long tails; all members
of the family are furred and have prominent
ears and thin necks

Size

Head and body length ranges from 11 to 91 in
(290-2,300 mm); tail length ranges from 6 to
43 in (150-1,090 mm); weight from 3 to 187 Ib
(1.4-85 kg)

Number of genera, species
11 genera; 62 species

Habitat

Found in almost all habitat types, from
rainforests to deserts; some degree of habitat
specificity occurs within particular genera

Conservation status

Extinct: 4 species; Endangered: 7 species;
Vulnerable: 9 species; Lower Risk/Near
Threatened: 11 species; Data Deficient: 3
species

Distribution

Australia, New Guinea, parts of Irian Jaya, and several Indonesian islands.
Introduced into Britain, Germany, Hawaii, and New Zealand

Evolution and systematics

The family Macropodidae is the largest family in the or-
der Diprotodontia. This large and diverse order contains the
two suborders, Vombatiformes, including the koala and wom-
bats, and Phalangerida, which includes the possums, gliders,
potoroos, kangaroos, wallabies, and tree kangaroos. As the or-
der Diprotodontia sits within the subclass Marsupialia, the
kangaroos, wallabies, and tree kangaroos also have strong evo-
lutionary links to the other elements of the native Australian
mammal fauna, including the carnivorous marsupials, bandi-
coots and bilbies. The Macropodidae have been classified into
two subfamilies, the Sthenurinae and the Macropodinae. The
fossil records indicate that the Sthenurinae was a successful
group during the Pleistocene when it had at least 20 species.
It is now represented by a single species, the banded hare-
wallaby (Lagostrophus fasciatus). The remaining living mem-
bers of the family, which includes 61 individual species from
10 separate genera, all comprise the subfamily Macropodinae.
This diverse subfamily is most often treated as eight sub-
groups on the basis of distinctive associations within the sep-
arate genera. These subgroups are: typical kangaroos and
wallabies of the genus Macropus (14 species); anomalous wal-
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labies, including the two monospecific genera, Wallabia and
Setonix; rock wallabies of the genus Petrogale (16 species);
pademelons of the genus Thylogale (six species); nail-tailed
wallabies of the genus Onychogalea (three species); true hare-
wallabies of the genus Lagorchestes (four species); tree kanga-
roos of the genus Dendrolagus (10 species); and New Guinea
forest wallabies, including the genera, Dorcopsis (four species)
and Dorcopsulus (two species).

Physical characteristics

While there is dramatic diversity within the family, the
general body shape, incorporating strongly developed hind
limbs that make the forelimbs and upper body look small, a
long tail, and prominent ears, is shared by all members. The
family name Macropodidae is actually derived from the word
Macropus, which means “big foot” in reference to the charac-
teristic long hind feet that enables the kangaroos, wallabies,
and tree kangaroos to adopt their characteristic hopping
gait. Kangaroos are, in fact, the largest mammals to hop on
both feet. Hopping is not, however, the only way that the
members of this diverse family get about. In contrast to their
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Kangaroo Locomotion

Moving slowly, using the tail as a fifth limb

Vol. 13: Mammals Il

Hopping slowly

High-speed leaping

Kangaroo locomotion. (lllustration by Marguette Dongyvillo)

powerful hind limbs, the forelimbs of most macropodids are
small and rather weakly developed. In the larger species where
there is distinct size dimorphism between males and females,
the forelimbs of males show a disproportionate amount of de-
velopment for the purposes of display and fighting. The fore-
limbs of the tree kangaroos are also relatively more developed
than in other genera to aid in climbing. As a consequence of
the large number of species included within the family, there
is an enormous size range with the group. At the smallest end
of the scale are species such as the hare-wallabies that have
adult head-body lengths of only 11 in (290 mm) and weigh
only 3 Ib (1.4 kg). At the other end are the large gray kanga-
roos with adult head-body lengths up to 91 in (2,300 mm)
and weighing up to 187 Ib (85 kg). There is also significant
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variation in the fur color and patterning both between and
within species in the family Macropodidae. Colors range from
sandy red through to black and there is a huge range of in-
termediate colors and mixes. Many species have distinct
stripes or markings in the form of either back stripes, thigh
and shoulder patches/flashes, and eye lines or patches. A few
of the tree kangaroo and rock wallaby species also display dis-
tinct tail stripes.

Distribution

Representatives of the Macropodidae family are broadly
distributed all over Australia and through regions of New
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Kangaroo development. 1. A female kangaroo in the birthing position. 1a. The joey is born still enclosed within the amnion, and is equipped with
sharp claws to break through it. 1b. The joey climbs to the pouch using its forelimbs. 1c. For several months the joey nurses and develops in-
side the pouch. 2. A joey at the stage of semi-independence; it can leave the pouch, but returns to nurse and rest. 3. A young kangaroo at the
young-at-foot stage; it can no longer return to the pouch, but continues to nurse. (lllustration by Marguette Dongvillo)

Guinea, Irian Jaya, and several Indonesian islands. Of the
11 genera within the family, six are restricted to Australia:
Wallabia, Setonix, Petrogale, Onychogalea, Lagorchestes, and
Lagostrophus. The large and diverse Macropus genus is almost
confined to Australia, with the agile wallaby being the only
species that occurs naturally outside Australia. Two genera,
Dorcopsisand Dorcopsulus, are restricted to the New Guinea/
Indonesia region. A range of other species, including eight of
the 10 Dendrolagus tree kangaroos, and three of the six Thy-
logale pademelons, are also found only in that region. In ad-
dition to their widespread natural occurrence, several species
have been introduced into other regions of the world, in-
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cluding Britain, Germany, Hawaii, and New Zealand. Self-
sustaining populations of brush-tailed rock wallaby continue
to persist on the islands of Oahu (Hawaii) and Kawau, Ran-
gitoto, and Motutapu (New Zealand).

Habitat

Kangaroos, wallabies, and tree kangaroos are represented
in almost all habitat types in Australia and New Guinea, in-
cluding alpine grasslands, high-altitude rainforests, spinifex
deserts, and coastal savannahs. Many habitat types support four
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The Matschie’s tree kangaroo (Dendrolagus matschiei) is found in cen-
tral and eastern New Guinea. (Photo by Animals Animals ©Michael
Dick. Reproduced by permission.)

or more species, and some woodland and forested areas along
Australia’s eastern Dividing Range are known to support as
many as 12 different kangaroo and wallaby species. Some de-
gree of habitat specificity occurs within particular macropodid

A Bennett’s tree kangaroo (Dendrolagus bennettianus) surveys from
the trees. (Photo by Animals Animals ©Fritz Prenzel. Reproduced by
permission.)
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genera. The New Guinea forest wallabies (Dorcopsis and Dor-
copsulus) and the tree kangaroos (Dendrolagus) are restricted to
rainforest habitats in the northern tropics of Australia and New
Guinea. While the pademelons (Thylogale) also have an asso-
ciation with moist forests, they inhabit a broader range of for-
est types distributed from New Guinea to Tasmania. The rock
wallabies (Petrogale) occur in habitats ranging from the arid
zone to the wet tropics, but always have a close association
with rocky hillsides, boulder piles, or cliff lines. The remain-
ing genera have less well-defined habitat associations. The
hare-wallabies (Lagorchestes) and the nail-tailed wallabies (Ony-
chogalea) are found in arid and semi-arid habitats as diverse as
Triodia grasslands, Acacia shrublands, and savannas. The genus
Macropus is undoubtedly the most cosmopolitan with respect
to habitats, with members of the genus occurring in most habi-
tat types across Australia as well as in New Guinea.

Behavior
The general patterns of dispersion and social organization
within the Macropodidae share a reasonably common trend

Whiptail wallabies (Macropus parryi) have distinctive cheek marks.
(Photo by R. Kopfle. Bruce Coleman, Inc. Reproduced by permission.)
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Red-necked wallabies (Macropus rufogriseus) fighting in Queensland,
Australia. (Photo by J & D Bartlett. Bruce Coleman, Inc. Reproduced
by permission.)

with like-sized bovids and cervids, whereby the small, selec-
tive feeders tend to be dispersed and solitary and the large
nonselective grazers tend to be aggregated and gregarious.
"This pattern is most obvious in the tendency of some of the
larger species within the genus Macropus to form groups (of-
ten called “mobs”) that may contain 50 of more animals. While
there is some social organization within these groups, it is ex-
tremely flexible with age/sex classes intermingling, feeding
ranges not defended, and mating being promiscuous. The pat-

A Parma wallaby (Macropus parma) eating grass while concealed in
its typical reedy habitat. (Photo by Rod Williams. Bruce Coleman, Inc.
Reproduced by permission.)
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terns of association of age/sex classes have been studied for a
number of different species within the Macropodiae. In gen-
eral, females were found to relate to the distribution of their
resources in a way that maximizes their chances of success-
fully rearing young. Males, in comparison, overlap the distri-
bution of females such that high status individuals gain greater
access to mating opportunities. In the medium and large
species, a male’s status is based largely on size and this is the
principal factor influencing males’ mating success. This male
hierarchy is extremely dynamic, and aggressive interactions
between males in both solitary and gregarious species occur
regularly in order to establish individual status. These ag-
gressive interactions are quite ritualized in the larger and more
sexually dimorphic species. Many of the smaller species adopt
an activity pattern that is either nocturnal or crespuscular, a
strategy they adopt to avoid predation and, in some cases, the
harshness of hot and dry environments. Most of the larger
species are active throughout the day, but their activity peaks
around dawn and dusk. The social grouping displayed by
larger species provides some security from predation that is
absent in the more solitary species.

An eastern gray kangaroo (Macropus giganteus) eating an ice cream
cone at an animal farm in Australia. (Photo by Animals Animals ©Mickey
Gibson. Reproduced by permission.)
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Feeding ecology and diet

The kangaroos, wallabies, and tree kangaroos are pre-
dominantly herbivorous, although some of the smaller species
will eat invertebrates and fungi. In general, the smaller species
tend to be more selective in their feeding habits than the larger
species. Smaller species such as the hare-wallabies and nail-
tailed wallabies preferentially seek out scattered, high-quality
food items such as seeds, fruits, and actively growing plants.
In contrast, the larger kangaroos are better able to process
lower-quality food items and can incorporate a wide range of
plants. An enlarged fore stomach in macropodids performs in
a similar way to the rumen in eutherian grazing species and
enables kangaroos and wallabies to digest low-quality food.
Some of the large plains kangaroos rely almost entirely on
grasses. Food availability is clearly influenced by habitat pro-
ductivity and seasonal conditions. The diets of species that
occupy moist forest habitats, therefore, generally include
more fruits and dicot leaves compared to the diets of species
occupying more arid habitats. The dramatic effects of season
ensure that most species adopt an opportunistic feeding strat-
egy that takes advantage of particular feed resources that may
be available in the environment for only limited periods.

Reproductive biology
The mating system is promiscuous. The age at which kan-
garoos, wallabies, and tree kangaroos reach sexual maturity
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A red kangaroo (Macropus rufus) with nursing joey. (Photo by Animals
Animals ©Frutz Prenzel. Reproduced by permission.)

is strongly correlated with adult body size. Females of the
larger kangaroo species can breed at two to three years,
whereas in some of the smaller species, females can conceive
at or slightly before the time of weaning at four to five
months. In most cases, males reach sexual maturity some

Agile wallabies (Macropus agilis) congregating at a waterhole in Irian Jaya. (Photo by Harald Schitz. Reproduced by permission.)
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Tiny baby red kangaroo (Macropus rufus) in its mother’s pouch. (Photo
by Animals Animals ©A. Root, OSF. Reproduced by permission.)

time after the females, and in some species their participation
in mating is further delayed due to social dynamics within co-
horts. The larger species exhibit significant sexual size dim-
porphism, as larger males are able to get the majority of
mating opportunities. This dimorphism is less prominent in
the smaller species where males and females reach the same
adult size. All the macropodids produce only a single young
at a birth. Most species exhibit the reproductive phenomenon
of embryonic dipause, in which the development of a new em-
bryo is halted at an unimplanted blastocyst stage until about
a month before an existing pouch-young permanently vacates
the mother pouch. This reproductive adaptation effectively
reduces the time interval between births and enables macrop-
odids to respond quickly to both favorable seasonal condi-
tions and to the loss of an existing young. While all species
appear to be capable of producing young at all times through-
out the year, some species have distinct breeding seasons,
most probably in response to seasonal conditions. Like other
members of the subclass Marsupialia, kangaroos, wallabies,
and tree kangaroos give birth to tiny (0.2-0.6 in [0.5-1.5 cm]),
unfurred young in which the tail, hind limbs, and eyes are not
fully developed. At birth, this macropodid neonate uses its
strong forelimbs to clamber from its mother’s cloacal open-
ing to a teat inside her forward-opening pouch. The neonate
attaches to the mother until it is relatively well developed.
The duration of the pouch life varies between species from
180 to 320 days. Having vacated the pouch, the young-at-foot
will continue to suckle from the mother for between one to
six months. This young-at-foot stage is longer in the larger
species, and may be virtually absent in some of the smaller
species.
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Conservation status

The conservation status of the Macropodidae has altered
greatly in modern times, principally in response to human dis-
turbances associated with European colonization and devel-
opment of Australia and New Guinea. Of the 62 modern
species described for the family, four are now Extinct, one
species is Critically Endangered, seven species are Endan-
gered, and a further 18 species are considered to be Vulner-
able or Near Threatened. Smaller species from the more arid
regions have faired worse and account for three of the four
Extinct species. The primary causes for these declines include
loss of habitat, competition from herbivores such as the in-
troduced European rabbit, sheep, and goat, and predation by
introduced carnivores such as the red fox and cat. The im-
pacts of habitat loss have been particularly severe for several
of the New Guinea tree kangaroo species, as rainforest areas
are cleared for forestry and agriculture. In contrast to the sit-
uation with the smaller species, European settlement has had
little impact on the larger kangaroos and wallabies. A number
of the larger species may in fact have increased in range and
numbers in response to both the clearing of native vegetation
for the establishment of pastures and the provision of artifi-
cial watering points for domestic livestock. Comparisons be-
tween historical accounts and recent surveys suggest that
species such as the red kangaroo, eastern gray kangaroo, west-
ern gray kangaroo, and common wallaroo may now be more
abundant than at the time of European settlement of Australia.

Significance to humans
Rock art in Australia’s Arnhem Land plateau clearly de-
picts a number of kangaroo and wallaby species that were used

A tammar wallaby (Macropus eugenii) mother with joey, Kangaroo lIs-
land, South Australia. (Photo by Daniel Zupanc. Bruce Coleman, Inc.
Reproduced by permission.)
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by Australian Aborigines. Characteristics of species were gen-
erally emphasized in these drawings, which date to 20,000
years before present. These very early pictorial records pro-
vide useful information on past distributions of some macro-
pod species and give an indication of the long history of human
exploitation. The Aborigines considered the unique Australian
wildlife both as a food source and as “partners” in the land.
Macropods were the principal animal group consistently ex-
ploited by Aborigines. In addition to their use as a food re-
source, kangaroos and wallabies also feature prominently in
traditional dreamtime stories and were culturally significant.
Tim Flannery provides detailed accounts of traditional uses
of kangaroos and wallabies by New Guinea natives. Early Eu-
ropean settlers and pastoralists in both Australia and New
Guinea initially valued kangaroos and wallabies as sources of
food and hides. It was not long, however, before sheep ranch-
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ers regarded macropods as competitors for stock fodder. A
trade in macropod skins developed in the mid-nineteenth cen-
tury. By this time, the large macropods were considered a pest
by pastoralists in New South Wales and Queensland, and
killing was required by legislation. This legal harvesting was
the precursor to the current commercial harvesting of kanga-
roos that sees some two to four million red kangaroos, east-
ern and western gray kangaroos, and common wallaroos shot
every year in Australia. This modern harvest is strictly mon-
itored and regulated and, for the most part, humane. Popula-
tion monitoring and a sustainable quota system are used to
avoid overexploitation. Kangaroos are a quintessential part
Australia’s national and international identity. They feature
prominently in coats of arms, flags, and corporate logos, and
are the principal wildlife experience sought by inbound
tourists to Australia.
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1. Agile wallaby (Macropus agilis); 2. Parma wallaby (Macropus parma); 3. Bennett’s tree kangaroo (Dendrolagus bennettianus); 4. Rufous hare-
wallaby (Lagorchestes hirsutus); 5. Matschie’s tree kangaroo (Dendrolagus matschiei); 6. Banded hare-wallaby (Lagostrophus fasciatus); 7. Gray
dorcopsis (Dorcopsis luctuosa); 8. Papuan forest wallaby (Dorcopsulus macleayi); 9. Eastern gray kangaroo (Macropus giganteus); 10. Red kan-

garoo (Macropus rufus). (lllustration by Marguette Dongvillo)
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1. Bridled nail-tailed wallaby (Onychogalea fraenata); 2. Brush-tailed rock wallaby (Petrogale penicillata); 3. Swamp wallaby (Wallabia bicolor); 4.
Nabarlek (Petrogale concinna); 5. Red-legged pademelon (Thylogale stigmatica); 6. Yellow-footed rock wallaby (Petrogale xanthopus); 7. Quokka
(Setonix brachyurus). (lllustration by Marguette Donvillo)
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Family: Wallabies and kangaroos

Species accounts

Banded hare-wallaby
Lagostrophus fasciatus

SUBFAMILY
Sthenurinae

TAXONOMY
Lagostrophus fasciatus (Perén and Lesueur, 1807), Bernier Is-
land, Australia. Two subspecies.

OTHER COMMON NAMES
English: Munning; French: Wallaby-lievre rayé, wallaby-lievre
a bandes; Spanish: Canguro-liebre rayado.

PHYSICAL CHARACTERISTICS

Head and body length 16-18 in (400450 mm); tail length 14-16
in (350400 mm); weight 3-5 Ib (1.3-2.1 kg). Small wallaby with
dark grizzled gray coat on back and sides featuring distinctive
transverse bands from the mid-back to the base of the tail.

DISTRIBUTION
Extinct on Australian mainland; remaining only on Bernier and
Dorre Islands.

HABITAT
Extant populations associated with thick low scrub and Triodia
grasslands.

BEHAVIOR
Solitary, nocturnal species that sits beneath thick cover during

daylight.

FEEDING ECOLOGY AND DIET

Dicotyledonous plants, including malvaceous and leguminous
shrubs, represent main food items. Grasses account for less
than half the dietary intake.

REPRODUCTIVE BIOLOGY
Females reach sexual maturity at 12 months; pouch life 180
days. Probably polygynous or promiscuous.

CONSERVATION STATUS
Lagostrophus fasciatus albipilis: Extinct; Lagostrophus fasciatus fas-
ciatus: Vulnerable.

SIGNIFICANCE TO HUMANS
Significant to Aborigines as food source and included in
dreamtime stories. ¢

Agile wallaby
Macropus agilis

SUBFAMILY
Macropodinae

TAXONOMY
Macropus agilis (Gould, 1842), Port Essington, Northern Terri-
tory, Australia.

Wallabia bicolor
Setonix brachyurus

Lagostrophus fasciatus

Macropus agilis

Macropus rufus
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OTHER COMMON NAMES
English: Sandy wallaby, jungle wallaby.

PHYSICAL CHARACTERISTICS

Head and body length 23-33 in (593-850 mm); tail length
23-33 in (593-850 mm); weight 20-60 Ib (9-27 kg). Sandy-
brown color on back and sides, with whitish underside. Dis-
tinctive dark head stripe and light thigh stripe.

DISTRIBUTION
Tropical coastal areas of northern Australia and southern New
Guinea.

HABITAT
Monsoon woodlands and grasslands.

BEHAVIOR
Gregarious, forms groups of up to 10 individuals or more
where food is abundant.

FEEDING ECOLOGY AND DIET

Feeds on native grasses and known to excavate roots of some
species. Also known to feed on fruits of Leichhardt tree and
native figs.

REPRODUCTIVE BIOLOGY
Females reach sexual maturity at 12 months; gestation period
29 days; pouch life 219 days. Probably promiscuous.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
Important food source to Australian Aborigines and New Guinea
natives. Agricultural pest to crops and pastures in some areas. ¢

Eastern gray kangaroo
Macropus giganteus

SUBFAMILY
Macropodinae

TAXONOMY
Macropus giganteus Shaw, 1790, Queensland, Australia. Two
subspecies.

OTHER COMMON NAMES
English: Great gray kangaroo, forester.

PHYSICAL CHARACTERISTICS

Head and body length 38-91 in (958-2,302 mm); tail length
18-43 in (446-1,090 mm); weight 8-146 1b (3.5-66 kg). Males
and females are uniformly gray-brown with paler underside.
Distinguished from other species by hairy muzzle.

DISTRIBUTION
Eastern Australia, including majority of Queensland, New
South Wales, and Victoria.

HABITAT
Common throughout distribution in a range of habitats, in-
cluding grassy woodlands, forest, and open grasslands.

BEHAVIOR
Gregarious and known to occur in large mobs.

FEEDING ECOLOGY AND DIET
Feed on grasses and forbs in the early morning and late after-
noon.
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Macropus parma
Macropus giganteus

Dorcopsis luctuosa

REPRODUCTIVE BIOLOGY
Females reach sexual maturity at 18 months; gestation period
36 days; pouch life 320 days. Probably promiscuous.

CONSERVATION STATUS
Not threatened. Mainland subspecies is highly abundant across
distribution.

SIGNIFICANCE TO HUMANS
Subject to commercial harvesting for meal and skins. Presum-
ably was an important food species for Aborigines.

Parma wallaby
Macropus parma

SUBFAMILY
Macropodinae

TAXONOMY
Macropus parma Waterhouse, 1845, New South Wales, Aus-
tralia.

OTHER COMMON NAMES
English: White-throated wallaby.

PHYSICAL CHARACTERISTICS

Head and body length 18-21 in (447-528 mm); tail length
16-21 in (405-544 mm): weight 7-13 Ib (3.2-5.9 kg). Grayish
brown back and shoulders with characteristic white throat and
chest. White stripe on upper cheek and dark dorsal stripe end-
ing mid-back.
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DISTRIBUTION

Eastern Australia on Great Dividing Range between the
Gibraltar Range and the Watagan Mountains. Introduced to
Kawau Island (New Zealand).

HABITAT
Wet and dry sclerophyll forests and occasionally rainforest.

BEHAVIOR
Solitary and nocturnal.

FEEDING ECOLOGY AND DIET
Feed on grasses and herbs.

REPRODUCTIVE BIOLOGY
Females reach sexual maturity at 16 months; gestation period 34
days; pouch life 212 days. May be promiscuous or polygynous.

CONSERVATION STATUS

Lower Risk/Near Threatened. Considered at one time to have
been driven to extinction, but rediscovered in 1967 and subse-
quently detected at a number of sites across range.

SIGNIFICANCE TO HUMANS
Considered a pest to forestry operations on Kawau Island. &

Red kangaroo
Macropus rufus

SUBFAMILY
Macropodinae

TAXONOMY
Macropus rufus (Desmarest, 1822), Blue Mountains, New South
Wales, Australia.

OTHER COMMON NAMES
English: Plains kangaroo, blue flier.

PHYSICAL CHARACTERISTICS

Head and body length 29-55 in (745-1,400 mm); tail length
25-39 in (645-1,000 mm); weight 37-187 1b (17-85 kg). Red-
brown to blue-gray above and distinctly white underneath.

DISTRIBUTION

Near continental distribution across arid and semi-arid Aus-
tralia. Absent from coastal and subcoastal regions of eastern,
southern, and northern Australia.

HABITAT
Semi-arid plains, shrublands, grasslands, woodlands, and open
forest area.

BEHAVIOR
Crepuscular. Gregarious in small groups, but will form larger
groups in response to resource availability.

FEEDING ECOLOGY AND DIET
Grazer, feeding almost exclusively on grasses.

REPRODUCTIVE BIOLOGY

Females reach sexual maturity at 14-20 months; gestation pe-
riod 33 days; pouch life 235 days. Estrous cycles in females and
sperm production is males show responses to environmental
conditions. May be promiscuous or polygynous.
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CONSERVATION STATUS

Not threatened; they have expanded their distribution and
population numbers in some areas in response to development
of pastures and establishment of artificial water points.

SIGNIFICANCE TO HUMANS

As one of the largest land mammals in Australia, it is an im-
portant cultural symbol for both European and Aborigine Aus-
tralians. The animal features extensively in Aborigine
dreamtime stories. The species is commercially harvested for
meat and skins in four states of Australia. @

Swamp wallaby
Wallabia bicolor

SUBFAMILY
Macropodinae

TAXONOMY
Wallabia bicolor (Desmarest, 1804), locality unknown.

OTHER COMMON NAMES
English: Black wallaby, stinker.

PHYSICAL CHARACTERISTICS

Head and body length 26-33 in (665-847 mm); tail length
25-34 in (640-862 mm); weight 23—45 1b (10.3-20.3 kg).
Dark chocolate brown to black above, grading to a strong
red-orange color below.

DISTRIBUTION
Eastern Australia from Cape York to southeast South Australia,
extending inland up to 250 mi (400 km) from the coast.

HABITAT
Occupies areas of forest, woodland, and health with a dense
understory.

BEHAVIOR
More diurnal than most macropods. Solitary.

FEEDING ECOLOGY AND DIET
Specialized browser, feeding on foliage of shrubs, ferns, sedges,
and some grasses.

REPRODUCTIVE BIOLOGY
Females reach sexual maturity at 15 months; gestation period
35 days; pouch life 256 days. Probably promiscuous.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
Unattractive to commercial shooters due to small size and coarse
fur. Considered a pest to forestry operations in some areas. ¢

Quokka

Setonix brachyurus

SUBFAMILY
Macropodinae

TAXONOMY
Setonix brachyurus (Quoy and Gaimard, 1830), King George
Sound (Albany), Western Australia, Australia.
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OTHER COMMON NAMES
English: Short-tailed wallaby.

PHYSICAL CHARACTERISTICS

Head and body length 16-21 in (400-540 mm); tail length
10-12 in (245-310 mmy); weight 6-9 1b (2.7-4.2 kg). Generally
grizzled gray-brown with reddish tinge. Fur long and thick,
which gives coat a shaggy appearance.

DISTRIBUTION
Southwestern Western Australia, including Rottnest Island.

HABITAT
Densely vegetated areas of moist forest, heath, and swampy
flats.

BEHAVIOR

Nocturnal. Males known to aggressively defend resting sites.
Populations living in areas distant from free water may form
groups of 25-150 individuals.

FEEDING ECOLOGY AND DIET
Browses and grazes, feeding on grasses, sedges, succulents, and
foliage of shrubs.

REPRODUCTIVE BIOLOGY

Females reach sexual maturity at eight to nine months; gesta-
tion period 27 days; pouch life 190 days. Mainland populations
breed year-round, but Rottnest Island population has only a
brief breeding season. Probably promiscuous.

CONSERVATION STATUS

Vulnerable. Declined significantly on mainland during the
twentieth century, but has recently recovered in the moister
parts of southwest.

SIGNIFICANCE TO HUMANS
There is major tourist interest in the Rottnest Island quokka
population. &

Narbalek

Petrogale concinna

SUBFAMILY
Macropodinae

TAXONOMY
Petrogale concinna Gould, 1842, Wyndham, Western Australia,
Australia. Two subspecies.

OTHER COMMON NAMES
English: Little rock wallaby.

PHYSICAL CHARACTERISTICS

Head and body length 11-14 in (290-350 mm); tail length
9-12 in (220-310 mm); weight 2-3 Ib (1-1.5 kg). Back and
shoulders colored a dull reddish brown, marbled with light
gray and black. Tail has a definite black brush tip.

DISTRIBUTION
Northern Australia in Mary and Victoria Rivers district, east-
ern Arnhem Land, and northwest Kimberley.

HABITAT
Low rocky hills, cliffs, and gorges in savanna grasslands.
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Petrogale concinna
Petrogale penicillata

Petrogale xanthopus

BEHAVIOR
Partly diurnal.

FEEDING ECOLOGY AND DIET
Feeds on grasses, sedges, and ferns.

REPRODUCTIVE BIOLOGY

Females reach sexual maturity at 12-24 months; gestation pe-
riod 30-32 days; pouch life 180 days. Breeding probably occurs
throughout the year. May be promiscuous.

CONSERVATION STATUS
Lower Risk/Near Threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Brush-tailed rock wallaby
Petrogale penicillata

SUBFAMILY
Macropodinae

TAXONOMY
Petrogale penicillata (Gray, 1827), Sydney, New South Wales,

Australia.

OTHER COMMON NAMES
English: Western rock wallaby.
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PHYSICAL CHARACTERISTICS

Head and body length 20-23 in (510-586 mm); tail length
20-28 in (500-700 mm); weight 11-24 1b (4.9-10.9 kg). Black-
ish brown above, grading to a reddish chocolate brown on
hindquarters; much paler on chest and underside. Black dorsal
head stripe and white to buff cheek stripe. Prominent and dis-
tinctive dark brushy end.

DISTRIBUTION

Eastern Australia on Great Dividing Range from Grampians in
Victoria to Nanago region in Queensland. Successfully intro-
duced onto Oahu Island (Hawaii) and Kawau, Rangitoto, and
Motutapu Islands (New Zealand), where in all cases it contin-
ues to persist.

HABITAT
Suitable rocky areas in a range of habitats, including rainforest,
wet and dry sclerophyll forests, and open woodland.

BEHAVIOR

Gregarious, and shelter by day in caves and deep fissures.
Mostly nocturnal, but known to bask in sun on rocky platforms
in winter.

FEEDING ECOLOGY AND DIET

The preferred food is grass but, depending on available habitat
and seasonal conditions, significant portions of herbs, browse,
and selected fruits are also eaten.

REPRODUCTIVE BIOLOGY

Females reach sexual maturity at 18 months; gestation period
31 days; pouch life 204 days. In the north of its range, there is
a narrow hybrid zone in which there is interbreeding between
Petrogale penicillata and the neighboring species, Petrogale her-
bertii. Probably promiscuous.

CONSERVATION STATUS

Vulnerable. The species has declined significantly in Victoria
and southern New South Wales, and is considered regionally
endangered in both areas. It remains reasonably common in
northern New South Wales and Queensland.

SIGNIFICANCE TO HUMANS

Many thousands shot annually for skin trade between 1884 and
1914. In 1908, a single dealer traded a total of 92,590 skins in
Sydney. No information available on their significance to Abo-
rigines. ¢

Yellow-footed rock wallaby

Petrogale xanthopus

SUBFAMILY
Macropodinae

TAXONOMY
Petrogale xanthopus Gray, 1855, Flinders Range, South Aus-
tralia, Australia. Two subspecies.

OTHER COMMON NAMES
English: Ring-tailed rock wallaby.

PHYSICAL CHARACTERISTICS
Head and body length 19-26 in (480—-650 mm); tail length
22-28 in (565-700 mm); weight 13-26 1b (6-12 kg). One of
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the most strikingly colored and patterned members of the fam-
ily. Generally a fawn-gray coloration above and white below;
ears, forearms, and hind legs distinctly orange’ white cheek
stripe and white hip stripe. Tail is orange with distinct regular
dark bands. Petrogale xanthopus celeris generally paler in general
color, and tail markings less distinct than Petrogale xanthopus
xanthopus.

DISTRIBUTION

Both subspecies occupy spatially distinct distributions: Petrogale
xanthopus xanthopus occurs in western New South Wales and
central-eastern ranges of South Australia; Petrogale xanthopus
celeris occurs in the ranges of southwestern Queensland.

HABITAT
Semi-arid rangelands, principally in rocky habitats supporting
Acacia shrublands.

BEHAVIOR

Gregarious in isolated colonies. Due to extreme temperatures
in parts of distribution, they are strictly nocturnal in hotter
months. Known to bask in sun on rock platforms during win-
ter.

FEEDING ECOLOGY AND DIET
Grass, forbs, and browse.

REPRODUCTIVE BIOLOGY
Gestation period 31-32 days; pouch life 194 days. Polygynous.

CONSERVATION STATUS
Lower Risk/Near Threatened.

SIGNIFICANCE TO HUMANS

No specific details known, but presumed to have been signifi-
cant to inland Aborigines both as a food source and as a com-
ponent of their dreamtime mythology.

Red-legged pademelon
Thylogale stigmatica

SUBFAMILY
Macropodinae

TAXONOMY
Thylogale stigmatica (Gould, 1860), Point Cooper, Queensland,
Australia. Four subspecies.

OTHER COMMON NAMES
English: Pademelon, northern red-legged pademelon.

PHYSICAL CHARACTERISTICS

Head and body length 15-21 in (386-536 mm); tail length
12-19 in (301-473 mm); weight 6-15 Ib (2.5-6.8 kg). Grizzled
gray-brown, with cheeks, shoulders, forearms, and inside of
hind legs reddish brown. Underside cream to pale-gray. Some
variation in color between subspecies with rainforest forms
generally darker.

DISTRIBUTION
Distributed from northeastern New South Wales to far north
Queensland and in southern New Guinea.

HABITAT
Rainforest is preferred habitat, but also recorded in wet sclero-
phyll forests and deciduous vine-thickets.
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Lagorchestes hirsutus

Thylogale stigmatica

BEHAVIOR

Generally a solitary species, but may form feeding aggregations
in areas where food resources are abundant. They are diurnally
active within dense rainforest cover. Nocturnal activity concen-
trated on feeding areas that may be in more open habitat.

FEEDING ECOLOGY AND DIET

Browsers, feeding on leaves and fruits of a range of rainforest
plants. Known also to graze on grasses and commercial crops
at forest edges. There is considerable latitudinal variation in
the diet, most likely associated with habitat differences due to
climate.

REPRODUCTIVE BIOLOGY
Females reach sexual maturity at 12 months; gestation period
28-30 days; pouch life 180 days. May be promiscuous or

polygynous.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Bridled nail-tailed wallaby
Onychogalea fraenata

SUBFAMILY
Macropodinae

TAXONOMY
Onychogalea fraenata (Gould, 1841), New South Wales, Aus-
tralia.
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OTHER COMMON NAMES
English: Flashjack, merrin; French: Onychogale bridé; Spanish:
Canguro rabipelado oriental.

PHYSICAL CHARACTERISTICS

Head and body length 18-28 in (450-700 mm); tail length
15-21 in (380-540 mm); weight 9-18 1b (4-8 kg). General
body coloration is grizzled ashy gray above and pale gray be-
low. Characteristic white bridled stripe occurs from center of
neck to behind the forearms on both sides. There is a horny
spur on the end of the tail.

DISTRIBUTION

Formerly widespread through central Queensland, central-
western New South Wales, and western Victoria. Range ex-
tended from Charters Towers in the north to Lake Hindmarsh
in the south. Following a dramatic decline, it is now known
only from a single extant population near Dingo in central
Queensland, from an reintroduced population on Idalia Na-
tional Park and Avocet Nature refuge, and from sanctuary pop-
ulations at Scotia Sanctuary, Genaren Hill Sanctuary, and
Western Plains Zoo.

HABITAT
Acacia-dominated woodlands and shrublands.

BEHAVIOR

Nocturnally active, resting during the day under dense shelter.
Typically solitary animals, but feeding aggregations of up to six
to eight animals are not uncommon.

FEEDING ECOLOGY AND DIET

Generally feed on mixed forbs, grasses, and browse on the
edge of dense vegetation used for shelter. Chenopod forbs
(plant family Chenopodiaceae) are particularly favored as well
as soft-leaved grasses and some malvaceous species.

Onychogalea fraenata

Dendrolagus matschiei
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REPRODUCTIVE BIOLOGY

Breeding occurs throughout the year. Females reach sexual
maturity at nine months; gestation period 23-26 days; pouch
life 119-126 days. Promiscuous species.

CONSERVATION STATUS

Endangered. Subject to major recovery program involving cap-
tive breeding and reintroduction to parts of former range.
Reintroductions to Idalia National Park and Avocet Nature
Refuge have significantly improved the species’ conservation
status.

SIGNIFICANCE TO HUMANS

Mentioned in the diaries of numerous early explorers in west-
ern New South Wales as one of the most abundant kangaroo
species they encountered. No specific details of its use by hu-
mans, but presumed to have been significant food source and
also utilized for its distinctive skin. Recent conservation actions
to recovery for this endangered species have served to raise its
public profile.

Rufous hare-wallaby

Lagorchestes birsutus

SUBFAMILY
Macropodinae

TAXONOMY
Lagorchestes hirsutus Gould, 1844, York district, Western Aus-
tralia, Australia.

OTHER COMMON NAMES

English: Mala, ormala, western hare-wallaby, wurrup; French:
Wallaby-lievre de 'ouest, wallaby-liévre roux; Spanish: Can-
guro-liebre peludo.

PHYSICAL CHARACTERISTICS

Head and body length 12-15 in (310-390 mm); tail length
10-12 in (245-305 mm); weight 2—4 1b (0.9-1.8 kg). Uniform
sandy-red color; fur on back and hindquarters is long, giving
the animal a shaggy appearance.

DISTRIBUTION

Previously extant across central and western desert areas of
Australia. Now confined to Bernier and Dorre Islands and ex-
perimental reintroductions to large enclosures in Northern
Territory and Western Australia, and to Trimouille Island off
the Western Australian coast.

HABITAT
Spinifex grasslands.

BEHAVIOR
Solitary and nocturnal.

FEEDING ECOLOGY AND DIET

Feeds selectively on grasses, herbs, succulent shrubs, and
seeds.

REPRODUCTIVE BIOLOGY

Females reach sexual maturity at five months; pouch life 124
days. Capable of producing three offspring per year under
good conditions. Probably promiscuous.
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CONSERVATION STATUS

Critically Endangered. A recovery plan is currently being im-
plemented for the species and includes significant emphasis of
captive breeding and reintroduction.

SIGNIFICANCE TO HUMANS
Features prominently in Aborigine dreamtime stories associated
with Ayers Rock (Uluru). Also hunted by Aborigines using fire. ¢

Bennett’s tree kangaroo
Dendrolagus bennettianus

SUBFAMILY
Macropodinae

TAXONOMY
Dendrolagus bennettianus De Vis, 1887, Daintree River, Queens-
land, Australia.

OTHER COMMON NAMES

English: Gray tree kangaroo, dusty tree kangaroo,
tcharibbeena; French: Dendrolague de Bennett; Spanish: Can-
guro arboricola de Bennett.

PHYSICAL CHARACTERISTICS

Head and body length 27-30 in (690-750 mm); tail length
29-33 in (730-840 mm); weight 18-30 1b (8-14 kg). Color is
dark brown, forehead and snout with grayish tinge; rusty
brown coloration on shoulders, neck, and back of head.

DISTRIBUTION
Eastern Cape York from the Daintree River to Mt. Amos, and
extending west to the Mount Windsor Tablelands.

Dorcopsulus macleayi

Dendrolagus bennettianus
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HABITAT
Tropical rainforests, vine, and gallery forests.

BEHAVIOR

One of the few macropods to defend a discrete territory. Adult
males principally solitary, but have home range that overlaps
with numerous females.

FEEDING ECOLOGY AND DIET
Feeds mainly on leaves, but takes some fruit when available.

REPRODUCTIVE BIOLOGY

Females breed annually and exhibit embryonic dipause. Pouch
life is approximately 270 days. The young may accompany the
mother for up to two years. Probably polygynous.

CONSERVATION STATUS
Lower Risk/Near Threatened.

SIGNIFICANCE TO HUMANS
Heavily hunted by Aborigines in lowland forests; highland ar-
eas were not often visited by natives due to taboos.

Matschie’s tree kangaroo
Dendrolagus matschiei

SUBFAMILY
Macropodinae

TAXONOMY
Dendrolagus matschiei Forster and Rothschild, 1907, Rawlinson
Mountains, Morobe Province, Papua New Guinea.

OTHER COMMON NAMES
English: Huon tree kangaroo.

PHYSICAL CHARACTERISTICS

Head and body length 16-25 in (412—-625 mm); tail length
16-27 in (408-685 mm). Generally wood-brown in color with
gold on the tail and limbs. Further distinguished by shorter tail
and lack of golden back stripes.

DISTRIBUTION

In Papua New Guinea, confined to the Huon Peninsula and
Umboi Island.

HABITAT
Dense mountain forests between 3,300-10,800 ft (1,000—
3,290 m).

BEHAVIOR

Several studies of captive animals have been completed detail-
ing courtship and mating behavior. Considered to be solitary
and crepuscular in wild.

FEEDING ECOLOGY AND DIET
Nothing known.

REPRODUCTIVE BIOLOGY
Breeding can occur at any time of the year in captivity. Gesta-
tion period 44 days; pouch life 280 days. Probably promiscuous.

CONSERVATION STATUS
Endangered.

SIGNIFICANCE TO HUMANS
Hunted by New Guinea natives with the aid of dogs, which
chase the tree kangaroos out of the canopy. ¢
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Gray dorcopsis
Dorcopsis luctuosa

SUBFAMILY
Macropodinae

TAXONOMY
Dorcopsis luctuosa (D’Albertis, 1874), southeast of New Guinea.

OTHER COMMON NAMES
None known.

PHYSICAL CHARACTERISTICS

Head and body length 21-38 in (525-970 mm); tail length
12-15 in (310-388 mm); weight 8-25 1b (3.6-11.5 kg). Gener-
ally black/gray coat with a prominent yellow patch around the
pouch and cloaca.

DISTRIBUTION
Southern New Guinea from the Mreauke area to Milne Bay.
Thought to be locally abundant in the Moresby region.

HABITAT
Lowland rainforest.

BEHAVIOR

Crepuscular. Observations of captive populations suggest they
are a social species, living in loosely knit groups that can con-
tain several adult males and females.

FEEDING ECOLOGY AND DIET
Known to feed on a wide range of vegetable matter.

REPRODUCTIVE BIOLOGY
Nothing is known. May be promiscuous.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
No specific details known, but presumed to have been signifi-
cant food source for New Guinea natives. 4

Papuan forest wallaby
Dorcopsulus macleayi

SUBFAMILY
Macropodinae

TAXONOMY
Dorcopsulus macleayi (Mikluho-Maclay, 1885), Papua New
Guinea.

OTHER COMMON NAMES
English: Macleay’s dorcopsis.

PHYSICAL CHARACTERISTICS

Head and body length 17-18 in (435-460 mm); tail length
12-14 in (315-346 mm); weight 6-7 Ib (2.5-3.4 kg). Smaller
and more densely furred than species of Dorcopsis. Tail furred
for two-thirds to three-quarters of its length.

DISTRIBUTION
Eastern New Guinea, south of Central Cordillera and east of
Mount Karimui.
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HABITAT

Mid-montane rainforests between 3,300-5,900 ft (1,798 m).

BEHAVIOR
Nothing is known.

FEEDING ECOLOGY AND DIET

Reported to favor the fruit and leaves of Ficus spp., Pangium

edule, and Syzgium sp., as well as other trees.

REPRODUCTIVE BIOLOGY

Nothing is known.

CONSERVATION STATUS
Listed as Vulnerable because of the small area it occupies.

Family: Wallabies and kangaroos

SIGNIFICANCE TO HUMANS

(uinea natives. ¢

Presumed to have been a significant food source for New

Common name /
Scientific name/
Other common names

Physical
characteristics

Habitat and
behavior

Distribution

Diet

Conservation
status

Antilopine wallaroo
Macropus antilopinus
English: Antilopine kangaroo

Black wallaroo
Macropus bernardus
English: Black kangaroo,
Bernard’s wallaroo

Black-striped wallaby
Macropus dorsalis
English: Scrub wallaby

Tammar wallaby
Macropus eugenii
English: Dama wallaby

Western gray kangaroo
Macropus fuliginosus

English: Black-faced kangaroo,
mallee kangaroo, stinker

Whiptail wallaby
Macropus parryi
English: Prettyface wallaby

Common wallaroo
Macropus robustus
English: Euro, hill wallaroo

[continued]

Head and body length 31-47 in (77.8—
120 cm); tail length 27-35 in (67.9—

89 cm); weight 35—-108 Ib (16-49 kg).
Males reddish-tan, females can be either
pale gray or reddish tan, both noticeably
paler on underside.

Head and body length 25-29 in (64.6—
72.5 cm); tail length 23-25 in (57.5—
64 cm); weight 29-49 Ib (13-22 kg)
Males dark-brown to black. Females
gray to gray-brown.

Head and body length 21-32 in (53-82
cm); tail length 29-33 in (74-83 cm);
weight 13-44 Ib (620 kg). Pelage is
medium brown above with a distinctive
mid-back stripe from the neck to the
base of the tail. Generally paler on sides
and white underside.

Head and body length 20-27 in (52-68
cm); tail length 13-18 in (33—45 cm);
weight 9-22 Ib (4-10 kg). Grizzled dark
gray-brown above tending to red-brown
on the sides. Paler gray-brown underside.

Head and body length 38-88 in (97.1—
222.5 c¢m); tail length 17-39 in (44.3—
100 cm); weight 10-118 Ib (4.5-53.5 kg).

Head and body length 30-36 in (75.5—
92.4 cm); tail length 29-41 in (72.8—
104.5 cm); weight 15-57 Ib (726 kg).
General body color light gray to brown-
ish gray. Distinctive facial markings in-
cluding dark brown coloration of forehead
and bases of ears, white ear tips, and
white cheek stripe.

Head and body length 44-78 in (110.7—
198.6 cm); tail length 21-35 in (53.4—
90.1 cm); weight 14-103 Ib (6.3—

46.5 kg). Significant color and size
differences across distribution. Varies
from dark gray to reddish above, paler
below. Fur is distinctly shaggy in
appearance.

Monsoonal forests and
woodlands. Gregarious,
occuring in groups of 3-8.
Births occur throughout the
year. Gestation period 34
days. Pouch life 269 days.

Woodland and grassland
habitats on steep rocky
escarpments and plateau
tops. Solitary, no more than
3 adults ever seen together.
Nocturnal.

Forested country with a
dense shrub layer including
the margins of vinescrubs,
rainforests, and brigalow
scrubs. Social species
sheltering by day in groups
of up to 20 animals.
Nocturnal. Females reach
sexual maturity at 14 months.
Gestation period 33-35 days.
Pouch life 210 days.

Low dense vegetation for
shelter including coastal
scrub, heath, dry sclerophyll
forests, and mallee thickets.
No social grouping observed.
Nocturnal. Females reach
sexual maturity at 8 months.
Gestation period 29 days.
Pouch life 250 days.

Common throughout dis-
tribution in a range of
habitats including grassy
woodlands, forest and open
grasslands. Gregarious and
known to occur in large
“mobs.” One of femacropod
species confirmed as not
employing embyonic dipause.
Females reach sexual
maturity at 14 months.
Gestation period 31 days.
Pouch life 310 days.

Open forests and grassland
in undulating and hilly areas.
Detailed studies completed
of social ethology. Social
species living in groups of
up to 50 individuals. Females
reach sexual maturity at 24
months. Gestation period 36
days. Pouch life 275 days.

Diverse habitats across
distribution but usually
features steep escarpments,
stony rises, or rocky hills.
Mostly solitary and
crepuscular. Females reach
sexual maturity at 15 months.
Gestation period 33 days.
Pouch life 231-270 days.

Tropical northern
Australia.

Northern Territory,
western and central
Arnhem Land in
Australia.

Eastern Australia
bounded approximately
by Dubbo, Blackall, and
Charters Towers.

Coastal areas in south-
west Western Australia
and southern South
Australia. Also from
islands including
Abrolhos, Garden, St
Peter, Flinders, and
Kangaroo Islands.

Southern Australia
including southern parts
of Western Australia
and South Australia and
western portions of
Victoria and New South
Wales. Northeastern
distribution extends
slightly into
Queensland.

Eastern Australia from
south of Cooktown in
Queensland to Dorrigo
in northern New South
Wales.

Almost continental
distribution in Australia,
excluding extreme
south of Western
Australia, Victoria,
Tasmania, and western
Cape York.

Feeds almost entirely on
grass.

Grazing animal. No
details of preferred
species.

Feeds predominantly on
native and introduced
pastures.

Mixed herbivorous diet
including browsed and
grazed species. Able to
drink saltwater.

Feeds predominantly on
grass species.

Feeds predominantly on
grasses and other
herbaceous plants,
including ferns.

Grazes primarily on
grasses and shrubs.
Well adapted to an arid
environment and can
survive on low protein
food and without free-
flowing water.

Not threatened

Lower Risk/Near
Threatened

Not threatened

Two subspecies
Lower Risk/Near
Threatened; one
subspecies
Extinct in the
Wild

Kangaroo Island
subspecies is
Lower Risk/Near
Threatened;
mainland
subspecies is
not threatened

Not threatened

One subspecies
is Vulnerable;
three subspecies
are not
threatened
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Common name /
Scientific name/
Other common names

Physical
characteristics

Habitat and
behavior

Distribution

Conservation

Red-necked wallaby
Macropus rufogriseus

wallaby

Allied rock-wallaby
Petrogale assimilis

English: Torrens creek rock-
wallaby

Doria’s tree kangaroo
Dendrolagus dorianus
English: Unicolored tree
kangaroo

Lumholtz's tree kangaroo
Dendrolagus lumholtzi

White-striped dorcopsis
Dorcopsis hageni

Brown dorcopsis
Dorcopsis veterum

Lesser forest wallaby
Dorcopsulus vanheurni
English: Little dorcopsis

English (Tasmania): Bennett's

Head and body length 26-36 in (65.9—
92.3 cm); tail length 25-34 in (62.3—
87.6 cm); weight 24-59 Ib (11-26.8 kg).
Grizzled gray to reddish coat above
which is noticeably paler in females.
Neck and shoulders with pronounced
reddish brown coloration. Tasmanian
subspecies overall darker in color.

Head and body length 18-23 in (44.5—
59 cm); tail length 16-22 in (40.9-55

cm); weight 9-10 Ib (4.3-4.7 kg). Mostly

gray-brown above and paler underneath
but subject to variation according to type
of rock on which population exists.

Head and body length 20-31 in (51.5—
78 cm); tail length 18-26 in (44.5—

66 cm); weight 10-32 Ib (4.5-14.5 kg).
Somber brown coat and a paler, shorter
tail (77-80% of head and body length)
distinguishes it from other tree kangaroo
species.

Head and body length 20-26 in (5265
cm); tail length 26-29 in (65.5-73.6 cm)
weight 11-19 b (5.1-19 kg).

Head and body length 17-24 in (42.5—
60 cm); tail length 12-15in (31.5-37.8

cm); weight 11-13 Ib (5-6 kg). Similar in

coloration to D. veterum. Distinguished
by the presence of a single white dorsal
stripe running from the rump to the
crown.

Head and body length 24-30 in (60-77

cm); tail length 18-21 in (46.5-53.5 cm);

weight 11 Ib (5 kg). Light to dark brown
in color and lacking the distinctive dorsal
stripe characteristic of D. hageni

Head and body length 12-18 in (31.5—
44.6 cm); tail length 9-16 in (22.5-40.2
cm); weight 3-5 Ib (1.5-2.3 kg).
Smallest of the New Guinea macropods
distinguished from nearest congenor,
Dorcopsulus macleayi by a greater
portion of the tail being naked.

Eucalypt forests. Solitary, but
feeding aggregations of up to
30 animals can be seen
grazing together at night.
Females reach sexual
maturity at 11-21 months.
Gestation period 29 days.
Pouch life 270 days.
Tasmanian subspecies has a
distinctly seasonal pattern of
births.

Rocky clifflines and
escarpments with open
forest. Detailed behavioral
studies suggest complex
hierarchies exist in local
populations. Some evidence
of pair-bonding from
observational studies.
Females reach sexual
maturity at 18 months.
Gestation period 30-32 days.
Pouch life 180-210 days.

Montane rainforest between
2,000 ft and 10,800 ft (610-
3,290 m). Social organization
has been studied in captivity
suggesting that Dendrolagus
dorianus is a highly social
species, living in one-male
groups in which the male is
dominant. This study also
reported details of
vocalizations, social playing,
and mother-young
interactions.

Montane rainforests.
Nocturnal. Generally a
solitary animal but feeding
aggregations of up to four
animals have been observed.
Detailed observations of
behavior have been recorded
from captive animals. Pouch
life 230 days.

Mixed alluvial forest. Partly
diurnal. No other details
known.

Low altitude rainforests. No
specific details known about
behavior.

Montane rainforests. No
specific details known about
behavior.

Southeastern Australia
from Mt. Gambier in
the south following the
coast line to slightly
north of Rockhampton.
Subspecies occur on
Tasmanian and Bass
Strait Islands.

Northeastern Queens-

land, Australia, bounded major part of the diet.

by Home Hill, Croydon,
and Hughenden. Also
occurs on Magnetic
and Palm Islands.

Central highlands and
southeast mountains
of Irian Jaya/New
Guinea.

Southeastern Cape

York, Australia, between Known to feed on

Kirrama and Mount
Spurgeon.

Restricted to lowlands

of northern New Guinea hunters to feed on cock-

between Mamberamo
and Lae.

Lowlands of Irian Jaya,
as far east as Danau
Biru in the north, and
the Setakwa/Mimika
Rivers district in the
south. Offshore islands
of Misool, Salawatti,
and Yapen.

Central Cordillera and
the Huon Peninsula on
Irian Jaya/New Guinea.

Diet status
Essentially a grazing Not threatened
animal, feeding on
grasses and herbs.

Forbs and browse form  Not threatened
Grasses, fruits, seeds,

and flowers are also

eaten.

Observed to feed onthe ~ Vulnerable

leaves of Asplenium-like
epiphytic ferns at a
sancuary in New
Guinea.

Lower Risk/Near
Threatened

Primarily a leaf eater.

ribbonwood, wild
tobacco (introduced),
and some rainforest
fruits.

Reported by indigenous  Not threatened
roaches and other in-

vertebrates, which it

sources from under

rocks on river banks.

Diet consists of roots, Not threatened

leaves, and grasses.

The regrowth plant Not threatened
Rungia klossiiis

reported as a favored

food.
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A
Pygmy possums

(Burramyidae)

Class Mammalia
Order Diprotodontia
Family Burramyidae

Thumbnail description
Small omnivores/insectivores, characterized by
low-crowned molars with rounded cusps,

reduced premolars, and reduced digital pads -y )

Size

Head and body length 2.7-5 in (7-13 cm),
tail 1.5-6.3 in (4-16 cm); weight 0.2-1.4 oz
(6-40 g)

Number of genera, species
2 genera; 5 species

Habitat
Forests, woodlands, and subalpine meadows

Conservation status
Endangered: 1 species

Distribution

Australia and New Guinea

Evolution and systematics

Fossils of pygmy possums have been found in central Aus-
tralia, northern Queensland, and western Victoria, since the
beginning of the Miocene (i.e., approximately 20-25 million
years ago). They were mostly associated with rainforest habi-
tats. The genus Burramys seems to have remained mostly un-
changed since these early forms, thus forming a true living
fossil. The family is most closely related to Acrobatidae. The
burramyid family contains two genera, Burramys with only
one species (B. parvus) and possibly two living subspecies, and
Cercarterus with four species, three of which have two sub-
species each. Burramys parvus, the mountain pygmy possum,
certainly is one of the most exciting discovery stories of all
mammals. It was first described in 1895, based on several
fragments of skulls and jaws from a cave in New South
Wales. Its long, blade-like (sectorial) premolar immediately
caught the zoologists’ attention, as similar teeth had also
been described for several rat-kangaroos (not to mention a
truly fossil order, Multituberculata). For several decades,
it was undecided whether this mysterious fossil belonged
to the rat-kangaroos or to the possum group. In 1956, Dr.
David Ride firmly stated that Burramys was supposed to
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A long-tailed pygmy possum’s tail (Cercartetus caudatus) can be more than
6 in (15.1 cm) long. (Photo by Pavel German. Reproduced by permission.)
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The eastern pygmy possum (Cercartetus nanus) feeds on nectar and
pollen with its brush-tipped tongue. (Photo by Pavel German/Nature
Focus, Australian Museum. Reproduced by permission.)

be an extinct possum. However, 11 years later, a live speci-
men was caught in a skiing hut on Mount Hotham in Victo-
ria, far above the snow line.

Physical characteristics

The pygmy possums closely resemble small dormice of the
Northern Hemisphere, such as the hazel mouse (Muscardinus
avellanarius). Species range in size from 2.3-2.7 in (6-7 cm)
and 0.2 oz (7 g) in the smallest species, Cercartetus lepidus,
to the largest Burramys parvus with 4.3 in (11 cm) and 1.4 oz
(40 g). Coat colors are mostly brownish on the upper, cream-
colored to grayish on the underside. Some species store fat in
the tails.

Distribution

The range of the family as a whole covers parts of Aus-
tralia (the southeast, including Tasmania, the southern west,
and a small part of the Queensland wet tropics) and the cen-
tral mountain range of New Guinea. Burramys has been
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found, in fossil records, in several parts of eastern and cen-
tral Australia.

Habitat

Pygmy possums generally occur in wet sclerophyll or eu-
calypt forests. Cercartetus caudatus, the long-tailed pygmy pos-
sum, the only tropical species, lives in the mountain
rainforests of New Guinea’s Central Cordillera above 4,900
ft (1,500 m), in a small area near Townsville in tropical
Queensland, and also in mountainous areas above 985 ft (300
m). In New Guinea, specimens are often trapped on the
ground in subalpine grasslands above the tree line. Extended
torpor (up to six days duration in C. lepidus) has been described
in all species, either during winter or as daily torpor.

Behavior

All species are nocturnal, and all routinely construct nests
of leaves, bark, and other plant material, in tree hollows or as
independent structures. Burramys parvus is terrestrial, living
in alpine meadows and boulder fields. All the other species
are arboreal, using their long prehensile tails as a support or
for balance when climbing small branches. It is appropriate
to distinguish between the two genera, as they differ in many
aspects. In fact, they are only united in one family based on
anatomical and morphological characteristics. Mountain

A long-tailed pygmy possum (Cercartetus caudatus) showing the dark
rings around its eyes. (Photo by Pavel German/Nature Focus, Aus-
tralian Museum. Reproduced by permission.)
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The western pygmy possum (Cercartetus concinnus) is mostly arbo-
real. (Photo by Robert Valentic/Nature Focus, Australian Museum. Re-
produced by permission.)

pygmy possums are only found in two small areas between
4,265 and 7,300 ft (1,300 and 2,230 m) on the peak of Mt.
Kosciusko, the highest mountain in Australia. Its habitat
mostly is subalpine, shrubland, and meadows. Burramys has
to cope with at least three months of snow cover, during which
time it tends to live under the snow, climbing within and be-
tween rock crevices, or climbing into bushes to collect seeds
and berries. Burramys also stores fat under its skin, and de-
velops a thick fur in autumn. The heaviest animal ever found
in autumn weighed 3 oz (82 g). Adults tend to enter hiber-
nation earlier than juveniles, and can remain torpid for peri-
ods of up to 20 days. Another means of energy conservation
is communal nesting. These nests are normally of either all
males or all females, and can be found throughout the year,
except when females breed. The social organization of Bur-
ramys is more complex than expected in such a small mam-
mal. Up to 10 females (probably related kin such as mother
with daughters, granddaughters, etc.) occupy communal,
overlapping home ranges. Female ranges are higher up in the
mountains, in more productive areas. Males visit these female
ranges only briefly for mating, and emigrate again after breed-
ing season, returning to their own ranges in lower less pro-
ductive areas of their habitat. Males are quite tolerant of each
other, both in captivity and even during breeding times. It is
not clear whether females evict males, or whether they emi-
grate on their own, but the resulting social/mating system is
one of female communal resource defense and male
polygamy. Data on population structure and longevity are in
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accordance to trapping data, which is highly female-biased,
and show that females live for up to 11 years, while males live
only up to four years.

Feeding ecology and diet

Cercartetus caudatus is primarily insectivorous, but also can be
found eating flowers and possibly plant exudates. Some species,
particularly C. nanus, regularly visit flowering plants and feed
on nectar and pollen predominantly. Others are more insectiv-
orous or even kill small lizards. Mountain pygmy possums feed
on seeds, fruit, insects, and other small invertebrates. In sum-
mer, the Bogong moth (Agrotis infusa) is of particular dietary
importance. Burvamys stores only hard seeds, nuts, etc., in the
fall, while soft berries and fruits are eaten at once. All species
are prey for owls, carnivorous marsupials, snakes, and feral cats.

Reproductive biology
Females have four teats. The mountain pygmy possum
mother rears four young on her own, once per year. Most

The long-tailed pygmy possum (Cercartetus caudatus) eats nectar and
insects. (Photo by Dick Whitford/Nature Focus, Australian Museum.
Reproduced by permission.)
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An eastern pygmy possum (Cercartetus nanus) holds on to a plant with
its hand-like paws. (Photo by Pavel German. Reproduced by permis-
sion.)
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possums are found in communal nests of up to five individu-
als. Females carry one to three young, and these remain in the
pouch until they are 0.2 oz (7 g), which is remarkable consid-
ering the fact that the mothers themselves weigh only 0.5-0.8
oz (15-24 g). The young appear to become independent at a
weight of above 0.35 oz (10 g). Breeding in this polygamous
species occurs twice per year in Australia (January—February
and August-November), indicated not only by the distribu-
tion of pouch-gravid females but also by a regression in size
of testes in males.

Conservation status

Due to its very limited range, the mountain pygmy pos-
sum is classified as Endangered. Habitat fragmentation and
disturbance are the most imminent dangers for its survival.
However, two long-term threats must also be considered:
Global warming could easily change its alpine habitat into less
productive ones, and the population of Bogong moths de-
pends on both the amount of rainfall as well as the preserva-
tion of their own habitats, which could be compromised by
agricultural activities.

All the other species belonging to the genus Cercartetus are
currently not threatened in status with regard to IUCN list-
ings. However, C. lepidus is considered to be Vulnerable due
to its contracted range.

Significance to humans
None known.
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1. Little pygmy possum (Cercartetus lepidus); 2. Eastern pygmy possum (Cercartetus nanus); 3. Mountain pygmy possum (Burramys parvus). (Il-
lustration by Amanda Smith)
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Species accounts

Eastern pygmy possum

Cercartetus nanus

TAXONOMY
Cercartetus nanus (Desmarest, 1818), Tasmania, Australia.
Two subspecies.

OTHER COMMON NAMES .
French: Phalanger-loir de 'Est; German: Ostlicher Bilchbeutler.

PHYSICAL CHARACTERISTICS

Length 7-7.8 in (18-20 cm). Brownish fur with gray belly.
Base of tail thickened with storage fat. Tongue long, brush-
tipped.

DISTRIBUTION
East and southeast of Australia, and Tasmania.

HABITAT
Heathland and dry and wet sclerophyll forest.

BEHAVIOR
Mostly solitary. Constructs spherical nests of leaves and bark in
tree-hollows.

FEEDING ECOLOGY AND DIET
Feeds on nectar, pollen, and insects.

REPRODUCTIVE BIOLOGY
One to three young, twice per year. May be promiscuous or
polygamous.

Cercartetus nanus

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Little pygmy possum

Cercartetus lepidus

TAXONOMY
Cercartetus lepidus (Thomas, 1888), Tasmania, Australia.

OTHER COMMON NAMES
French: Phalanger-loir mineur; German: Zwergbilchbeutler.

PHYSICAL CHARACTERISTICS
Length 5 in (13 cm); 0.2-0.3 oz (6-9 g). Grayish brown with
belly almost white.

DISTRIBUTION
Tasmania, Kangaroo Island, and northwestern Victoria.

HABITAT
Dry sclerophyll forests and mallee shrubland.

BEHAVIOR
Constructs nests in tree-hollows, in wall cavities, under turf, or
in birds’ nests.

FEEDING ECOLOGY AND DIET
Insectivorous and carnivorous; preys even on lizards.

Cercartetus lepidus

Burramys parvus
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REPRODUCTIVE BIOLOGY
Nothing is known.

CONSERVATION STATUS
Not threatened, but rare throughout its range.

SIGNIFICANCE TO HUMANS
None known. ¢

Mountain pygmy possum

Burramys parvus

TAXONOMY
Burramys parvus Broome, 1896, New South Wales, Australia.

OTHER COMMON NAMES
French: Souris-oppossum de montagne; German: Bergbilch-
beutler.

PHYSICAL CHARACTERISTICS
Length 9-11.4 in (23-29 cm); 1-2.1 oz (30-60 g), up to 2.8 oz
(80 g) when fat is stored.

DISTRIBUTION
Two small, isolated areas in Victoria, Australia.

Family: Pygmy possums

HABITAT

Alpine meadows and rocky, boulder-strewn areas with heath-
land vegetation.

BEHAVIOR

Nocturnal, spending day in nests in crevices, under rocks, etc.
Periods of torpor in winter of up to 20 days or more; female
social system is gregarious, possibly kin-related; males also pos-
sibly non-solitary, but in different habitat.

FEEDING ECOLOGY AND DIET

Omnivore, with heavy reliance on one moth species and
seeds.

REPRODUCTIVE BIOLOGY

Four young born after 12-16 days of gestation, leave the pouch
after about three weeks, and are adult sized in three to four
months. Probably polygamous.

CONSERVATION STATUS
Listed as Endangered due to its fragmented populations.

SIGNIFICANCE TO HUMANS
None known. &

Resources

Books
Flannery, Tim. Possums of the World. Chatswood, Australia: Geo
Productions, 1994.

Kennedy, Michael, ed. Australasian Marsupials and Monotremes—
An Action Plan for Their Conservation. Gland, Switzerland:
TUCN Publishing, 1991.
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A
Ringtail and greater gliding possums

(Pseudocheiridae)

Class Mammalia
Order Diprotodontia
Family Pseudocheiridae

Thumbnail description

Medium-sized possums, most species rather
slow-moving, with short limbs; their teeth,
particularly molars, have selenodent (i.e., half-
moon shaped) crests, ideal for cutting and
grinding leaves; ears are small and furred, fur
color is mostly brown or gray with the last part
of the (prehensile) tail more or less hairless

Size
12.6-37.4 in (320-950 mm), 4.1-79.4
(115-2250 g)

Number of genera, species
6 genera; 16 species

Habitat
Forests and woodlands, suburban areas

Conservation status

Vulnerable: 3 species; Lower Risk/Near
Threatened: 4 species; Data Deficient: 3
species

Distribution

New Guinea, Australia including Tasmania

Evolution and systematics

Pseudocheiridae are most closely related to Petauridae, and
together they form a superfamily Petauroidea. Even though
this superfamily is named after petaurids, the pseudocheirids
are obviously the more primitive and generalized family. This
is evident both from morphology and from paleontological
data. Pseudocheirids have been found in very old Tertiary de-
posits. The oldest undoubtedly pseudocheirid known so far
comes from the late Oligocene-middle Miocene, and those
genera are already rather distinct from each other. Oligocene
as well as Quaternary species have been found in several cen-
tral Australian and Queensland records, which points to a wide-
ranging distribution already there. These paleontological data,
together with the fact that today only two genera (nine species)
live in New Guinea, but six genera (seven species) live in Aus-
tralia, suggest that the family had its origin in Australia and
immigrated into New Guinea quite recently. Dental mor-
phology of pseudocheirids is also considered rather primitive:
The W-shaped molars are considered (Archer) as more prim-
itive than the rounded cusps of petaurids. Even though koalas
also have similar molar crowns, this is being regarded as a con-
vergence due to leaf-eating. Both cytogenetic studies and al-
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bumin microcomplement fixation techniques have yielded
quite clear-cut results recently concerning taxonomy within the
family. No subfamily has been erected, but Hemibelideus and
Petauroides are closely related to each other, and only distantly
related to the rest. Petropseudes and Pseudochirops similarly are
separate from the rest, but also with a certain distance between
the two genera. Pseudochirulus, which now contains several
species previously assigned to Pseudocheirus, also is an isolated
genus. Some of the species (e.g., P. peregrinus, Pseudochirulus
canescens) are subdivided into up to six subspecies, which is fur-
ther evidence for both long isolation and old radiations.

Physical characteristics

The greater glider Petauroides volans is quite distinct from
the rest of the family. It possesses a gliding membrane from
elbows to lower legs similar but convergent to Petaurus spp.,
and a bushy tail. Its ears are large, the fur is long and woolly,
and varies from white or gray to dark brown, sometimes with
tail and body being in different colors. Its size puts it apart,
with up to 37.4 in (95 cm) head-to-tailtip, and a weight of
32.8-42.3 0z (930-1,200 g). The rest of the family, in exter-
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A common ringtail (Pseudocheirus peregrinus) foraging in the trees at
night. (Photo by E. R. Dessinger. Bruce Coleman, Inc. Reproduced by
permission.)

nal appearance is rather similar. All have short, stocky limbs,
short round ears, and tails that are bare at the lower side at
least about the final third of their lengths. Many species have
dorsal stripes, though these are not always clearly seen when
the fur itself is rather dark. Fur colors differ from light
gray/cream, to orange, to dark brown. One species is green-
ish due to a mix of yellow, black, and white hairs. Internally,
all species (including Perauroides) have a large cecum for fer-
menting their leaf-based diet, and their cheek-teeth are
formed in the shape of cutting edges, scissorlike, to both cut
and grind xerophytic leaves (e.g., Eucalyptus, which at least
some species can detoxify).

Distribution

Pseudocheirids obviously already were part of the Aus-
tralian fauna in times when the Australian continent still
rested in wetter climatic zones. Species existing then, similar
to other families, were larger than today’s representatives,
reaching up to 33 Ib (15 kg). With increasing aridification of
the Australian continent, pseudocheirids withdrew to the still
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wetter areas, and today are restricted to coastal, or coast-near
areas in the east, northeast, southwest and northwest of the
continent, as well as Tasmania. New Guinea seems to have
been invaded rather late, and the species there are mostly re-
stricted to mountainous, i.e., central areas.

Habitat

Nearly all of the New Guinean species, except for two
rather poorly known and obviously rare species (Pseudochiru-
lus canescens, Pseudocheirus caroli), inhabit mountain forests,
where they are rather abundant. All of them prefer primary
forests except Pseudocheirus forbesi, who seem to be more
adapted to secondary, i.e. disturbed forest areas. There are up
to four sympatric species in certain New Guinean places, and
in those communities there are clear niche-separations in size,
ranging from 5.3 to 70.5 oz (150 to 2,000 g) and nesting habits
(from tree-hollows to dreys to sleeping exposed on branches).
In Australia, one species (Petropseudes dabli) is semi-terrestrial,
preferring rocky areas in Northern Australia, two species are
found in sclerophyll forests (P. volans and Pseudocheirus pere-

A green ringtail (Pseudochirops archeri) in the trees of Australia. (Photo
by C. B. & D. W. Frith. Bruce Coleman, Inc. Reproduced by permis-
sion.)
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A lowland ringtail (Pseudochirulus canescens) foraging at night in the
Uplands Tropical Rainforest, northeast Queensland, Australia. (Photo
by Frithfoto. Bruce Coleman, Inc. Reproduced by permission.)

grinus), and the rest are living in higher altitude rainforests of
the Atherton Tableland. Contrary to New Guinea, these sym-
patric species (which also are in part sympatric to some pha-
langerid species) are all in the same size class, namely, in the
31.7-42.3 0z (900-1,200 g) range, and all except one, rest in
tree-hollows. Supposedly, niche-differentiation must be along
some other axes, one of them possibly activity—each species
has characteristic times of emerging and returning from and
to nests, the aspect of the nesting-tree, or size of the hollows.
Among the sclereophyll forest-dwellers, Pseudocheirus peregri-
nus has been able to adapt to suburban habitats, feeding on
rosebuds and rose leaves in front- and backyards, and day-
nesting under roofs.

Behavior

Pseudocheirids are among the most diverse of all possums
in term of social organization. The rock ringtail (Petropseudes
dabli) seems to live in long-term pairs with overlapping young,
as they have been observed as pairs with a young-at-heel, and
another smaller one riding on back. Lemuroid ringtails are
long-term monogamous, perhaps with a potential to an ex-
pansion similar to P. dabli, P. peregrinus is reported as either
pair- or family-living, with paternal care such as carrying
grooming and defending young. Sleeping groups of adults of
varying sexual composition have also been recorded. Most of
the rainforest species and P. volans are solitary both while for-
aging and resting.

Deposit of feces on specific sites has been found in P. dahli,
and a sternal gland is used by sternal rubbing in several species
of Pseudocheirus. Acoustic communication seems to be of
medium importance, with distress calls uttered by young in
trouble, soft contact calls by family members of P. peregrinus,
loud contact calls, possibly for spacing, as a “dusk” chorus of
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P. forbesi, and vocal recall of young from dangerous situations
in P. peregrinus. There is no evidence of territorial defense in
any species, even the solitary ones, except a certain spatial dis-
tribution pattern of P. volans that is more evenly distributed
than statistically expected from randomness. This suggests at
least active avoidance, or perhaps some sort of defense. All

A coppery ringtail (Pseudochirops cupreus) foraging. (Photo by C. B.
Frith. Bruce Coleman, Inc. Reproduced by permission.)
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The lemuroid ringtail (Hemibelideus lemuroides) has long claws to help
it cling to trees. (Photo by E. R. Degginger. Bruce Coleman, Inc. Re-
produced by permission.)

species are mostly nocturnual. Pseudochirops archeri sometimes
can be seen active during the day.

Feeding ecology and diet

Petauroides volans is a highly specialized folivore, who feeds
about 90% of its diet on eucalyptus leaves. It relies on high
nutrient species or growth stages, and seems to be able to ac-
tively select these high-quality leaves based on tree species
and leaf age. All the remaining species, so-called ringtails, also
are folivores, and at least some species, such as Pseudocheirus
peregrinus, are also capable of eating high amounts of euca-
lyptus leaves. However, they mostly do not rely so heavily on
eucalypts alone, eating buds, flowers and fruits of other plants,
in the understory of eucalypt forests as well. All leaf-eating
pseudocheirids are hindgut-fermenters, which means that in
their large colon and cecum, a specialized community of bac-
teria and other microorganisms is kept to digest cellulose
(plant cell walls cannot be digested by any animal). They are
all capable, in their hindgut, to separate the contents into large
particles, which are defecated rather quickly, and small par-
ticles, solubles and bacteria themselves. This mechanism serves
to retain the more digestible parts and nitrogen-carrying bac-
teria. Ringtail possums also are caecotrophic; the colon con-
tents are defecated separately, and ingested again to gain
proteins and amino acids by foregut digestion. Eucalypt-feed-
ing ringtails often show strong preferences for certain trees,
and dislike for other trees of the same species. Subsequent
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chemical analysis revealed a higher proportion of toxic or un-
palatable substances in the rejected individuals. They are,
however, when not given a choice, capable of detoxifying the
toxic plant secondary metabolites, though at a cost of higher
energy and nitrogen requirements.

Reproductive biology

Mating systems of pseudocheirids, as already suggested by
their diverse social organization, are rather variable. Several
species are long-term monogamous, which may also include
paternal care. Others, the solitary ones included, are polyga-
mous, with evidence for shifts from monogamy to polygyny
between years for the greater glider, depending on the food
supply. Breeding in Petauroides is seasonal, one young per year
being born in autumn to winter. The young stays in the pouch
for 90-120 days, and is carried on the mother’s back for an-
other 90 days. Young become independent around 10 months
of age, and sexually mature during their second year. The
tropical ringtails, particularly those from New Guinea, seem
to have no reproductive season. Consort relationships, an ac-
companying by a male for an estrous female for a few days,
have been described for some species, nothing else is known
about mating systems of the solitary ones. Number of young
per litter is one or two, depending on the species, and it seems
that, as far as known, the age of 120 days for leaving the pouch
characterizes them all. Weaning occurs, again known only for

The green ringtail (Pseudochirops archeri) gets its greenish coloring
from black, white, and yellow banding. (Photo by © Martin Harvey/Gallo
Images,/Corbis. Reproduced by permission.)
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some species at 150-160 days (Pseudochirulus herbertensis) to
180 days (Pseudocheirus peregrinus). Females, at least in P. pere-
grinus, are capable of producing two litters per year. Longevity
in the wild is approximately four to five years.

Conservation status

Several species of pseudocheirids are either widespread,
and ecologically adaptable (e.g., P. peregrinus), or quite abun-
dant in their current habitat, which is not under immediate
threat. Others, however, are vulnerable due to a restricted
area of distribution (e.g., some of New Guinean species, or
the rock ringtail). Among the New Guinean species, several
are unknown in status and biology. None of the potentially
vulnerable species is currently protected under Indonesian or
Papua law, and the system of proposed or established natural
reserves may be inadequate to protect them, also because the
reserves have been proposed without considering the needs
of local people or animals themselves. Petauroides volans is con-
sidered vulnerable due to its dependence on old, hollow trees
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for nesting, and due to its patchy distribution even in prime
habitat. Over 50% of the forest, even in areas where it is com-
mon, is never used, and over 60% of individuals used 9% of
the available forest in one study. Logging of such areas has
tremendous negative effects.

A different kind of threat is expected to arise over the next
few years or decades. Due to global warming and increasing
carbon dioxide (CO?) levels, eucalypts are expected to increase
the level of toxins and antinutrients in their leaves (because
these secondary metabolites are a common way of storing
chemical waste in plants). It has been calculated that, given
the current amount of increasing CO? levels, within the next
50 years most of Australian’s eucalypt forests will be unin-
habitable for leaf-eating species, such as greater gliders.

Significance to humans
Some of the larger New Guinean species are hunted for
meat.
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1. Greater glider (Petauroides volans); 2. Rock ringtail (Petropseudes dahli); 3. Common ringtail (Pseudocheirus peregrinus); 4. Pygmy ringtail
(Pseudochirulus mayeri); 5. Lowland ringtail (Pseudochirulus canescens); 6. Green ringtail (Pseudochirops archeri); 7. Lemuroid ringtail (Hemi-
belideus lemuroides); 8. Herbert River ringtail (Pseudochirulus herbertensis). (lllustration by Marguette Dongvillo)
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Species accounts

Lemuroid ringtail
Hemibelideus lemuroides

TAXONOMY
Hemibelideus lemuroides (Collett, 1884), north Queensland, Aus-
tralia.

OTHER COMMON NAMES
English: Lemur possum; French: Ringtail lemurien; German:
Lemur-Ringbeutler.

PHYSICAL CHARACTERISTICS

Length 2.6-2.8 in (65-72 mm), weight 28.2-44.8 oz
(800-1,270 g). Woolly coat is grey on back, yellow on belly,
and brown on shoulders. Bushy tail has bare tip.

DISTRIBUTION
Atherton and Mount Carbine Tablelands, above 1,575 ft (480
m), in North Queensland.

HABITAT
Mountain rainforest.

BEHAVIOR
Arboreal, nocturnal, leaping vividly from tree to tree; monoga-
mous pairs are formed and mostly observed in close proximity.

FEEDING ECOLOGY AND DIET
Leaf-eater (at least 37 species), but supplements its diet with
tlowers and fruits.

REPRODUCTIVE BIOLOGY

Monogamous. One young per year, from August to November.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Greater glider
Petauroides volans

TAXONOMY
Petauroides volans (Kerr, 1792), Sydney, Australia. Two sub-
species.

OTHER COMMON NAMES
French: Phalanger volant geant; German: Riesengleitbeutler.

PHYSICAL CHARACTERISTICS

Length 35.4-41.3 in (90-105 cm), weight 31.7-60.0 oz
(900-1,700 g). Dark brown body with white underside. Gliding
membrane from elbow to ankles. Long bushy tail.

DISTRIBUTION
Eastern Australia.

HABITAT
Sclerophyll forests, dry and wet, but no rainforest.

BEHAVIOR
Gliding for up to 330 ft (100 m), capable of mid-glide turns (by
using tail as a rudder) of up to 90°; as gliding membrane is only

Pseudochirops archeri

Hemibelideus lemuroides

Petropseudes dahli

Petauroides volans
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from elbow, wrists are not extended but tucked under chin in
flight. Solitary home range of males and females may overlap.

FEEDING ECOLOGY AND DIET
Folivore, only very limited amount of other plant parts.

REPRODUCTIVE BIOLOGY

One young per year is born between March and June, stays in
the pouch for 120 days, rides on mother’s back for another
three months. Usually monogamous.

CONSERVATION STATUS
Vulnerable.

SIGNIFICANCE TO HUMANS
None known. ¢

Green ringtail
Pseudochirops archeri

TAXONOMY
Pseudochirops archeri (Collett, 1884), north Queensland, Australia.

OTHER COMMON NAMES
French: Ringtail vert, ringtail au pelage raye; German: Griiner
Ringbeutler.

PHYSICAL CHARACTERISTICS

Length 25.6-28.0 in (65-71 cm), weight 37.9-47.6 oz
(1,075-1,350 g). Fur appears green due to thin bands of black,
yellow, and white fur.

DISTRIBUTION
Upland rainforest in tropical northeastern Queensland coastal
areas.

HABITAT
Rainforest.

BEHAVIOR

Mostly nocturnal, arboreal animal probably solitary. Sometimes
seen active during the day, rests on branches instead of in tree
hollows. Adults seem not to vocalize at all. Young are carried
on mother’s back for longer than other ringtails, and follow
her around at-heel afterwards.

FEEDING ECOLOGY AND DIET

Green ringtails eat leaves of rainforest trees, also of rather
toxic species. This may be the reason why the young follows
the mother for an extended period of time.

REPRODUCTIVE BIOLOGY
Almost nothing is known except that normally only one young
is around at a time.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Rock ringtail

Petropseudes dabli

TAXONOMY

Petropseudes dabli (Collett, 1895), Northern Territory, Australia.
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OTHER COMMON NAMES
English: Rock-haunting possum, rock possum; French: Ringtail
des rochers; German: Felsenringbeutler.

PHYSICAL CHARACTERISTICS
Length 20.9-25.2 in (53-64 cm), weight 45.2-70.6 oz
(1,280-2,000 g).

DISTRIBUTION
Three isolated populations in northwestern Queensland,
Northern Territory, and northern Western Australia.

HABITAT
Rocky areas.

BEHAVIOR

Partly terrestrial, hiding and resting in crevices and under
rocks during the day. During the night they emerge and climb
trees to feed. Rock ringtails appear to live in extended family
groups, up to seven animals have been seen together, including
young of several developmental stages.

FEEDING ECOLOGY AND DIET
Leaves, flowers of trees and fruits are eaten of a variety of
species.

REPRODUCTIVE BIOLOGY
Normally one young per time is observed, and reproduction
seems to be non-seasonal. Usually monogamous.

CONSERVATION STATUS
Though not listed by the IUCN, considered vulnerable by some
authors due to a contraction of range since discovery in 1890s.

SIGNIFICANCE TO HUMANS
None known. &

Common ringtail
Pseudocheirus peregrinus

TAXONOMY
Pseudocheirus peregrinus (Boddaert, 1785), Queensland, Aus-
tralia. Five subspecies.

OTHER COMMON NAMES
English: Tasmanian ringtail, western ringtail, rufous ringtail;
French: Ringtail commun; German: Gewohnlicher Ringbeutler.

PHYSICAL CHARACTERISTICS

Length 23.6-27.6 in (60-70 cm), weight 24.7-38.8 oz
(700-1,100 g). Gray-brown fur with light underside. Tail is
long and thin; end half is pale color.

DISTRIBUTION
Southwestern Australia coastal areas along eastern coast from Cape
York to Southern Australia; Tasmania and Bass Strait islands.

HABITAT
All types of vegetation with dense shrubs and understory, from
heathland to rainforest.

BEHAVIOR

Noctural (mostly before midnight), building large nests from
twigs and leaves (dreys), often several members of a family
group building nests immediatly next to each other, or nesting
together. Living in pairs or groups. Males take part in care of
the young.
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Pseudochirulus mayeri

Pseudocheirus peregrinus

Pseudochirulus canescens

Pseudochirulus herbertensis

FEEDING ECOLOGY AND DIET
Leaves, fruits and flowers are eaten. Common ringtails can
detoxify eucalypts. Coprophagy of cecum contents is common.

REPRODUCTIVE BIOLOGY

Normally two young are born, between April and November.
They leave the pouch within 120 days, are weaned at about
180 days and sexually mature within 12 months. Mating system
is not known.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
Suburban individuals can be a minor nuisance to gardeners by
eating flowers, buds etc of ornamental plants (e.g., roses). ®

Lowland ringtail
Pseudochirulus canescens

TAXONOMY
Pseudochirulus canescens (Waterhouse, 1846), Irian Jaya, Indone-
sia. Five subspecies.

OTHER COMMON NAMES
French: Ringtail a plaine; German: Tiefland-Ringbeutler.

PHYSICAL CHARACTERISTICS
Length 15.0-17.0 in (38-43 cm), weight about 12.3 oz (350 g).

DISTRIBUTION
Lowland areas in all New Guinea.

HABITAT
Lowland and foothill rainforest, which is an exception for New
Guinean species of this family.
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BEHAVIOR
Probably solitary. Noctural, arboreal.

FEEDING ECOLOGY AND DIET
Herbivore, folivore.

REPRODUCTIVE BIOLOGY
Nothing is known.

CONSERVATION STATUS
Not threatened, but rare all over its range.

SIGNIFICANCE TO HUMANS
None known. ¢

Herbert River ringtail

Pseudochirulus herbertensis

TAXONOMY
Pseudochirulus bherbertensis (Collett, 1884), Queensland, Australia.

OTHER COMMON NAMES
French: Ringtail d'Herbert; German: Herbert Ringbeutler.

PHYSICAL CHARACTERISTICS

Length 24.4-30.3 in (62-77 cm), weight 24.7-51.1 oz
(700-1,450 g). Dark fur with white belly. Long thin tail with
dark hairs.

DISTRIBUTION
Limited range in tropical Queensland mountains.

HABITAT
Upland rainforest.

BEHAVIOR

Noctural and solitary animals, normally resting in tree hollows,
but also capable of building tree nests. Young ride on mother’s
back only for a short time, and are then left in the nest.
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FEEDING ECOLOGY AND DIET
Leaves, fruits, and flowers are eaten.

REPRODUCTIVE BIOLOGY

Juvenile females have four teats, adults only two. Normally two
young are born, mostly between May and June. They leave the
pouch after about 120 days and are weaned within 150 to 160
days. Sexual maturity is reached by about 12 months. Mating
system is not known.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. &

Pygmy ringtail

Pseudochirulus mayeri

TAXONOMY
Pseudochirulus mayeri (Rothschild and Dollman, 1932), Irian
Jaya, Indonesia.

OTHER COMMON NAMES
French: Ringtail mineur; German: Zwergringbeutler.
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PHYSICAL CHARACTERISTICS
Length 13.4-15.0 in (34-38 cm), weight 3.7-7.3 oz (105-206 g).

DISTRIBUTION
Central Cordillera of New Guinea, at higher than 4,920 ft
(1,500 m).

HABITAT
Moss forests, most abundant at 6,560 ft (2,000 m) and above.

BEHAVIOR
Nocturnal, during the day they seem to be partly torpid, as
they are rather sluggish and timid when caught.

FEEDING ECOLOGY AND DIET

Possibly too small to be an effective folivore; local people re-
port it eats moss and lichen. Captive individual refused leaves,
but took sugar water.

REPRODUCTIVE BIOLOGY
Nothing is known, except one young is seen at a time.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Pseudocheirus forbesi gray or brown, often very dark, under-
parts are white, yellowish, or almost as
dark as back. Mottlings of white and
black ventral surface may exist. Tail is
usually curled into a ring at the end. Head
and body length 6.4-12.6 in (16.3—

32 cm), tail length 6.7-15.8 in

(17-40 cm).

Arfak ringtail
Pseudocheirus schlegeli

Facial mask of orange, black, and white

almost as dark as back. Mottlings of

Tail is usually curled into a ring at the
end. Head and body length 6.4-12.6 in
(16.3-32 cm), tail length 6.7-15.8 in
(17-40 cm).

d'Albertis's ringtail
Pseudochirops albertisii gray or brown, often very dark, under-
parts are white, yellowish, or almost as
dark as back. Mottlings of white and
black ventral surface may exist. Tail is
usually curled into a ring at the end.
Head and body length 12.6-18 in (32—
46 cm), tail length 6.7-15.8 in (17-40
cm).

[continued]

Common name / Physical Habitat and Conservation
Scientific name characteristics behavior Distribution Diet status
Weyland ringtail Fur is dense, soft, and woolly. Upperparts Rainforest, sclerophyll forest, West-central New Variety of leaves, fruits, Not threatened
Pseudocheirus caroli gray or brown, often very dark, under- woodland, or brush. Guinea. flowers, bark, and sap.
parts are white, yellowish, or almostas ~ Scansorial, nocturnal, move-
dark as back. Mottlings of white and black ment is slow and quiet.
ventral surface may exist. Tail is usually
curled into a ring at the end. Head and
body length 6.4-12.6 in (16.3-32 cm),
tail length 6.7-15.8 in (17-40 cm).
Moss-forest ringtail Fur is dense, soft, and woolly. Upperparts Rainforest, sclerophyll forest, Interior eastern New Variety of leaves, fruits,  Not threatened

woodland, or brush. Guinea.
Scansorial, nocturnal, move-
ment is slow and quiet.

Mid-montane forests of New  Extreme northwestern ~ Consists mainly of leaves. Not threatened
fur. Upperparts gray or brown, often very ~ Guinea, between 1,640 and
dark, underparts are white, yellowish, or 9,190 ft (500-2,800 m).
Scansorial, nocturnal, move-
white and black ventral surface may exist. ment is slow and quiet.

Fur is dense, soft, and woolly. Upperparts Rainforest, sclerophyll forest, Northern and western  Variety of leaves, fruits,
woodland, or brush.

Scansorial, nocturnal,
movement is slow and quiet.  (Indonesia).

flowers, bark, and sap.

New Guinea.

Vulnerable
New Guinea, including  flowers, bark, and sap.
Yapen Islands
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Pseudochirops cupreus
almost as dark as back. Mottlings of
white and black ventral surface may
exist. Tail is usually curled into a ring at
the end. Head and body length
12.6-15.8 in (32-46 cm), tail length
6.7-15.8 in (17-40 cm). Observed female
weight 3 1b (1.4 kg).

Common name / Physical Habhitat and Conservation
Scientific name characteristics behavior Distribution Diet status
Golden ringtail Upperparts gray or brown, often very Rainforest, sclerophyll forest, Interior New Guinea. Variety of leaves, fruits, ~ Vulnerable
Pseudochirops corinnae dark, underparts are white, yellowish, or  woodland, or brush. flowers, bark, and sap.
almost as dark as back. Mottlings of Scansorial, nocturnal, move-
white and black ventral surface may ment is slow and quiet.
exist. Tail is usually curled into a ring at
the end. Head and body length 12.6—
15.8 in (32-46 cm), tail length 6.7-15.8
in (17-40 cm).
Coppery ringtail Upperparts gray or brown, often very Rainforest, sclerophyll forest, Interior New Guinea. ~ Variety of leaves, fruits, ~ Not threatened

dark, underparts are white, yellowish, or ~ woodland, or brush.
Scansorial, nocturnal, move-
ment is slow and quiet.

flowers, bark, and sap.
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Gliding and striped possums
(Petauridae)

Class Mammalia
Order Diprotodontia
Family Petauridae

Thumbnail description

Medium-sized, squirrel-like, active possums, all
with marked dorsal facial stripes, four rounded
cusps per molar

Size
1-2.5 ft (320-780 mm); 3.3-25.3 o0z (95-720
g)

Number of genera, species
3 genera; 12 species

Habitat
Open forest, woodland, closed forest, and
rainforest

Conservation status
Endangered: 3 species; Vulnerable: 4 species;
Data Deficient: 1 species

Distribution

New Guinea, Australia, including Tasmania

Evolution and systematics

Petaurids are the closest living relatives of pseudocheirids,
based on cranial morphology, serology, and microcomple-
ment fixation. Both families together are placed into a su-
perfamily Pseudocheiroidea. There are some late Oligocene
to middle Miocene and some early Pliocene records of species
most likely belonging to Petaurus. Petauridae is subdivided
into two subfamilies, Petaurinae and Dactylopsilinae, the lat-
ter being restricted to tropical northern Australia and New
Guinea. The subfamily distinction is again based primarily on
serology.

Physical characteristics

Aside from their distinct facial and dorsal stripes and the
bunodent molars (four low, rounded cusps per molar crown),
the two subfamilies are quite different in appearance. Petau-
ridae are between 12.5 and 30.7 in (320 and 780 mm) long,
weigh 3.3-25.3 0z (95-720 g), and are gray, brown, or cream-
colored. They possess distinct frontal and sternal glands, par-
ticularly the males. All species of Petaurus are characterized
by the gliding membrane, spanning from wrist to ankle, and
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a bushy tail, primarily used for steering in flight, but with a
slightly prehensile tip. Dactylopsilinae are black and white
with a very prominent longitudinal stripe pattern. Their
fourth fingers are more or less elongated, and they have a very
strong, almost skunk-like body odor.

Distribution

Dactylopsilinae are found in New Guinea, and one species
occurs in the rainforest areas of northeastern Australia. The
absolute lack of any fossil records suggests a recent immigra-
tion from New Guinea to Australia. Petaurinae are more
widely distributed from New Guinea, through northern and
eastern Australia to Tasmania.

Habitat

All species are arboreal, living in anything from open wood-
land to closed rainforests. They are nocturnal, spending the
days in nests, normally in tree hollows. They are active
climbers, running up and down thick tree trunks (also de-
scending head first) as well as along horizontal or inclined
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A striped possum (Dactylopsila trivirgata) uses its long fourth finger to
extract larvae from wood. (lllustration by Jarrod Erdody)

branches and boughs. P. breviceps, as found in both field and
laboratory studies, regularly experience daily torpor in winter,
usually after several days of food withdrawal or restriction. Body
temperatures drop to about 50°F (10°C) in these periods.

Behavior

Social organization markedly differs between the subfam-
ilies. Dactylopsilinae are solitary (though no detailed field
study has yet been conducted). There are some observations
of vicious fighting between males over an estrous female, and
the strong odor, as well as the loud, raucous calling during
copulation, suggests a possible territoriality. Petaurinae all live
in family groups of different sizes, with several adults of both
sexes often sharing one nest. The larger species, particularly
Petaurus australis, are described as monogamous or polygy-
nous, and the smaller ones as polygynous. Hierarchies were
found in P. breviceps, both for males and females. Subordinate
females are harassed by the dominant one, and often lose their
young during the first weeks after birth. Males often form co-
dominance relationships with a brother or son, both being re-
productively active. Dominant males perform paternal care
such as baby-sitting, huddling, and grooming the young while
the female is out of the nest. Home-range sizes vary between
1.2 acres (0.5 ha) (some P. breviceps) and 210 acres (85 ha) (P.
australis). In P. australis there seems to be exclusive use and
active defense, thus justifying the term territory. All species
of Petaurus regularly use vocalization; P. australis utters loud,
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The Leadbeater’s possum (Gymnobelideus leadbeateri) is found only
in a remote region in Victoria, Australia. (Photo by Rod Williams. Bruce
Coleman, Inc. Reproduced by permission.)

The striped possum (Dactylopsila trivirgata) emits a strong odor from
its glands. (Photo by © Roland Seitre/Peter Arnold, Inc. Reproduced
by permission.)
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long-ranging calls that most likely serve as territorial adver-
tising. All species use a variety of odors that seem to serve as
nest and group odors, which emit from pedal, gular, frontal,
sternal, and other glands. Feeding sites of Petaurus groups are
defended against intruders. In P. breviceps, there is evidence
for male philopatry and female (forced) dispersal. Not much
is known about social dynamics in other species. Leadbeater’s
possum also lives in family groups, and seems to be territor-
ial, which might be related to its feeding behavior.

Feeding ecology and diet

Dactylopsila is insectivorous, using its strong incisors as
chisels to pry insects such as beetle larvae from their hollows
in trees, or extracting them with their long fourth finger. The
latter is also used in a tapping movement to detect hollows of
larvae under the bark or in dead wood. Petaurinae are om-

The yellow-bellied glider (Petaurus australis) uses its incisors to break
the bark of eucalyptus trees and drink the sap. (Photo by Dr. Robert
Thomas and Margaret Orr © California Academy of Sciences. Repro-
duced by permission.)
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The squirrel glider (Petaurus norfolcensis) is similar to the sugar glider
(Petaurus breviceps). (Photo by Pavel German. Reproduced by per-
mission.)
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A sugar glider (Petaurus breviceps) pair, nuzzling. (Photo by Alan & Sandy Carey/Photo Researchers, Inc. Reproduced by permission.)

A squirrel glider (Petaurus norfolcensis) gliding at night, showing its
marsupial pouch opening. (Photo by © Hans & Judy Beste/Lochman
Transparencies. Reproduced by permission.)
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nivorous, but with a heavy emphasis on sap feeding, nectar,
and blossoms. All species of Petaurus are able to bite wounds
into tree trunks to start sap flow, whereas Gymmnobelideus is re-
portedly unable to actively prepare feeding sites. This is dis-
cussed as a reason for Gymmnobelideus defending a territory and
for Petaurus only defending feeding trees. Apart from sap
feeding, nectar and pollen are important parts of Petaurus diet,
while several species are known to be pollinators.

Reproductive biology

Apart from some anecdotal observations on copulation,
which takes place on branches and is reported to be accompa-
nied by loud screeches and calls similar to domestic cats, there
is nothing known about Dactylopsila. Two young are born, and
there are two teats in the pouch. In New Guinea, pouch young
were found in January and October, while in Australia, repro-
duction takes place from February to August. Young are car-
ried on the females’ back once they leave the pouch. Petaurus
young are also carried on the females’ back after leaving the
nest. The largest species (P. australis) is usually monogamous
and carries only one young once per year, while the other
species have one to two young once or twice per year, with
births taking place April to September (as far as records from
field data are available). In P. australis and P. breviceps, parental
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care is also provided by the resident male(s). Gestation in P.
breviceps is 16 days, and the young remain in the pouch for 60
days. They first leave the nest at an age of 110 days, and are
weaned at 110-120 days. Smaller species are typically polygy-

nous.

Conservation status

Several species are currently regarded as not threatened as
a result of their widespread distribution. Three species are
listed as Endangered: Dactylopsila tatei lives on Fergusson Is-
land and possibly on Goodenough Island, a small island west
of New Guinea; P. gracilis lives only in a small area in north
Queensland, and relies on sap of grass trees (Xanthorrboea)
part of the year; and Leadbeater’s possum, which lives in a
very small and diminishing area in Victoria. Almost all the
known populations of G. leadbeateri live in a eucalypt area des-
tined for rotary clear-felling every 50-80 years. Some other
species are considered Vulnerable due to habitat loss. A cap-
tive breeding program and recovery plan has been established
for Gymmnobelideus. For P. australis and P. norfolcensis, recovery
plans are being implemented to identify habitat threats, pro-
tect key habitats, etc.

Significance to humans

Petaurus breviceps are currently becoming more and more
popular as pet species, with a varying degree of adequacy in
husbandry techniques. There is some welfare concern about
this, and imports from New Guinea might be illegal and of
future conservation concern.
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A squirrel glider (Petaurus norfolcensis) foraging at night in eastern
Australia. (Photo by Tom McHugh/Photo Researchers, Inc. Reproduced
by permission.)
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1. Sugar glider (Petaurus breviceps); 2. Yellow-bellied glider (Petaurus australis); 3. Leadbeater’s possum (Gymnobelideus leadbeateri ); 4. Striped
possum (Dactylopsila trivirgata). (Illustration by Bruce Worden)
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Family: Gliding and striped possums

Species accounts

Sugar glider

Petaurus breviceps

SUBFAMILY
Petaurinae

TAXONOMY
Petaurus breviceps Waterhouse, 1839, New South Wales, Aus-
tralia. Four subspecies.

OTHER COMMON NAMES
French: Phalanger volant; German: Kurzkopf-Gleitbeutler.

PHYSICAL CHARACTERISTICS

Length 1-1.3 ft (325-420 mm); weight 3.3-5.6 oz (95-160 g).
Blue-gray coat with light underside. Black stripe running
length of body. Two smaller stripes on sides of face. Gliding
membrane extends from fore foot to ankle.

DISTRIBUTION
Tasmania, eastern and northern Australia, New Guinea, and
some Moluccan/New Britain islands.

HABITAT
Forests and woodlands.

BEHAVIOR

Nocturnal, arboreal animal, living in family groups. Spends the
day in nests, mostly in tree hollows. Capable of gliding flight,
for at least 230 ft (70 m).

FEEDING ECOLOGY AND DIET

Sap-feeder and omnivore; feeds also on nectar, pollen, insects,
and even small vertebrates.

REPRODUCTIVE BIOLOGY

One and two young, once or twice per year, gestation 16 days,
pouch-gravidity 60 days, weaning age 120 days. Monogamous.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
Increasingly kept as pets. ¢

Yellow-bellied glider

Petaurus australis

SUBFAMILY
Petaurinae

TAXONOMY

Petaurus australis Shaw, 1791, Sydney, Australia. Two sub-
species.

Petaurus australis

Petaurus breviceps

Dactylopsila trivirgata

Gymnobelideus leadbeateri
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OTHER COMMON NAMES
English: Fluffy glider; French: Grand phalanger volant; Ger-
man: Riesenbeutelflughiirnchen.

PHYSICAL CHARACTERISTICS

Length 2.2-2.5 ft (690-780 mm); weight 15.8-25 oz (450-710 g).

Gray-brown silky fur with light underside and black feet. Dark
stripe on thigh. Unique compartmental pouch.

DISTRIBUTION

A continuous range exists along the Australian east coast and
several isolated populations in three areas in Victoria. Addi-
tionally, there is P. a. reginae in tropical Queensland.

HABITAT
Tall, mature eucalypt forests in temperate to tropical Australia.

BEHAVIOR

Nocturnal, arboreal glider with gliding leaps up to 328-393 ft
(100-120 my); living in family groups of one pair, or up to one
male, three females, plus dependant offspring. Extensive mark-
ing behavior with scent glands, including loud, long-ranging
calls. Probably territorial.

FEEDING ECOLOGY AND DIET
Sap-feeder and omnivore; feeds also on nectar, pollen, insects,
and even small vertebrates.

REPRODUCTIVE BIOLOGY

One young per year, pouch life lasts up to 100 days, another
60 days spent in nest; juveniles disperse not before 18-24
months old. May be monogamous or polygynous.

CONSERVATION STATUS

Considered Lower Risk/Near Threatened due to its reliance
on tall, mature eucalypt trees for feeding and nesting, which
are threatened by logging, even when done selectively.

SIGNIFICANCE TO HUMANS
None known. ¢

Leadbeater’s possum
Gymmnobelideus leadbeateri

SUBFAMILY
Petaurinae

TAXONOMY
Gymmnobelideus leadbeateri McCoy, 1867, Bass River, Victoria,
Australia.

OTHER COMMON NAMES
French: Phalanger de Leadbeater; German: Leadbeater
Hornchenbeutler.

PHYSICAL CHARACTERISTICS

Length 0.4-1.1 ft (129-350 mm); weight 3.5-5.8 oz (100-166
). Gray-brown coat with light underside. Dark stripe runs
along the back. Lacks gliding membrane.

DISTRIBUTION
Several scattered, isolated populations in southeastern Victoria,
near Melbourne.

HABITAT
Woodland and eucalypt forests.
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BEHAVIOR

Nocturnal, arboreal, lacks a gliding membrane but is capable of
quite extensive leaps. Lives in family groups of up to eight ani-
mals. Mating system monogamous, females force female off-
spring to disperse. Territories of 2.4-2.9 ac (1-2 ha) size. No
scent glands.

FEEDING ECOLOGY AND DIET
Sap-feeder, insectivore.

REPRODUCTIVE BIOLOGY

One to two young, births peak in May—June and October—
November, but occur in all months except January—February.
Monogamous.

CONSERVATION STATUS
Listed as Endangered due to its small, declining population.

SIGNIFICANCE TO HUMANS
None known. ¢

Striped possum
Dactylopsila trivirgata

SUBFAMILY
Dactylopsilinae

TAXONOMY
Dactylopsila trivirgata Gray, 1858, Aru Islands, Indonesia. Four
subspecies.

OTHER COMMON NAMES
English: Striped phalanger; French: Grand phalanger a pelage
raye; German: Streifenbeutler.

PHYSICAL CHARACTERISTICS

Length 1.8-2.0 ft (560-610 mm); weight 8.4-15.5 oz
(240-440 g). Coarse gray-white fur with three black stripes
along the back. Small black spot on chin. Tail is bushy with
white tip.

DISTRIBUTION
All of New Guinea, including several small islands, tropical
northeastern Australia.

HABITAT

Upland and medium mountainous forests, up to 4,593 ft (1,400
m), most common between 656-3,609 ft (200-1,100 m); com-
mon in secondary forest.

BEHAVIOR

Nocturnal, arboreal, mostly solitary (rare records of two ani-
mals sharing one nest); nests from plant material in tree hol-
lows. Walks very fast and in strange, rowing limb action.

FEEDING ECOLOGY AND DIET

Insectivorous; chisel-like teeth and elongated fourth finger are
used to pry open or extract insect larvae from wood; also eats
leaves, small vertebrates, fruit, and honey.

REPRODUCTIVE BIOLOGY

Mating takes place from February to August; two young per
litter are born. Probably polygynous.
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Family: Gliding and striped possums

Common name /
Scientific name

Physical
characteristics

Habitat and
behavior

Conservation
Distribution Diet status

Great-tailed triok
Dactylopsila megalura

Thick, close, woolly fur, dark stripes on

spot on chin. Head and body length
6.6-12.5 in (17-32 cm), tail length 7.4—
15.7 in (19-40 cm).

Petaurus gracilis mahogany brown to smoky gray with
patches of yellow-brown on shoulders,
flanks, and rump. Blackish midline from
between eyes to lower back. Long tail,
usually honey-gray or blackish in color.
Head and body length 8.5-10.5 in
(21.8-26.5 cm), tail length 11.8-15in
(30-38 cm), weight 8.9-14.5 0z (255—
410 g).

Squirrel glider
Petaurus norfolcensis

Coloration of fur is pale gray on dorsal
surface, dark brown or black stripe

membrane that extends from outside of
forefoot to ankle. Weight 6.7-10.6 oz
(190-300 g).

Rainforest or sclerophyll
back. Basal color is white or gray. Black  forest. Nocturnal, arboreal,
can give off unpleasant odor.

Long-fingered triok Coloration is smoky brown on a basal Rainforest or sclerophyll Interior New Guinea. Insects, fruits, and Not threatened
Dactylopsila palpator color of grayish tawny. Fur is thick, forest. Nocturnal, arboreal, leaves.

close, and woolly. Slender body. Head can give off unpleasant odor.

and body length 6.6-12.5 in (17-32 cm),

tail length 7.4-15.7 in (19-40 cm).
Tate's triok Thick, close, woolly, harsh, fur. Three Rainforest or sclerophyll Fergusson Island; Insects, fruits, and Endangered
Dactylopsila tatei parallel, dark stripes on back over basal  forest. Nocturnal, arboreal, Papua New Guinea. leaves.

color of white or gray. Slender body. can give off unpleasant odor.

Head and body length 6.6-12.5 in

(17-32 cm), tail length 7.4-15.7 in

(19-40 cm).
Northern glider Upperparts are generally grayish, under ~ Wooded areas. Prefer open  North-central New Insects and the sap and ~ Vulnerable
Petaurus abidi parts are paler. Fur is fine and silky. Dark  forest. Arboreal and Guinea. gum of eucalyptus and

dorsal stripe runs from nose to rump. nocturnal. acacias.

Stripes on each side of face through the

eye to the ear. Head and body length

4.7-12.5 in (12-32 cm), tail length

5.9-18.9in (15-48 cm).
Mahogany glider Coloration of upperparts varies from Found in a mosaic of habitats Known only from the  Insects and the sap and ~ Endangered

dominated by medium to low region of Barrett's
eucalyptus-acacia woodland  Lagoon, near Tully, acacias.
on swampy coastal plains
and extensive beach ridges
at an altitude between sea
level and 390 ft (120 m).
Nocturnal, arboreal.

Dry sclerophyll forest and
woodlands. Nocturnal,
down middle. Prehensile tail, long gliding arboreal, live in small family ~ Wales, and eastern
groups. Breeding season is
during June and July.

Interior New Guinea. Insects, fruits, and leaves. Vulnerable

gum of eucalyptus and

Queensland, Australia.

Lower Risk/Near
Threatened

Eastern Queensland,
eastern New South

Insects (mainly beetles
and caterpillars), acacia
gum, sap from certain
eucalyptus, nectar,
pollen, and the green
seeds of the Golden
Wattle.

Victoria, Australia

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. &
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Honey possums
(Tarsipedidae)

Class Mammalia
Order Diprotodontia
Family Tarsipedidae

Thumbnail description

Very small mouselike possum with long,
tapering snout and very long, partially prehensile
tail; eyes large and round, ears large, rounded,
and sparsely haired; fingers and toes are long
with rounded tips and small nails; fur is grayish
brown with three dark dorsal stripes

Size

Head and body length 1.6-3.7 in (4-9.5 cm);
tail length 1.8-4.3 in (4.5-11 cm); weight
0.2-0.6 oz (7-16 g)

Number of genera, species
1 genus, 1 species

Habitat
Arboreal in flowering trees and shrubs, mainly in
heathland

Conservation status
Not listed as threatened, but may be at risk
from habitat loss

Distribution

Southwestern Australia

Evolution and systematics

The Australian honey possum, Tarsipes rostratus, was for-
merly classified along with other Australian possums in the
family Phalangeridae. It was deemed unusual enough to de-
serve its own subfamily (Tarsipedinae), but it was not until the
mid-1970s that the true extent of its uniqueness became ap-
parent. Today, this tiny possum is known to be one of
the most divergent marsupials, easily worthy of its own fam-
ily, Tarsipedidae. It is the sole survivor of an otherwise extinct
marsupial group that diverged from the diprotodont lineage
during the Pleistocene, about two million years ago. In this
relatively short geological time span, the lineage has evolved
rapidly and developed one of the most specialized lifestyles of
any mammal group. Its closest relatives appear to be the
feather-tailed possums and gliders of the family Acrobatidae.

The taxonomy for this species is Tursipes rostratus Gervais
and Verreaux, 1842, Western Australia, Australia.

Physical characteristics
The honey possum is a dainty animal, adapted for climb-
ing. Its hands and feet bear long, grasping, monkeylike fin-
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The honey possum (Tarsipes rostratus) is also known as the nool-
bender. (Photo by C. H. Tyndale-Biscoe/Mammal Images Library of the
American Society of Mammalogists.)
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Honey possum (Tarsipes rostratus). (Illustration by Bruce Worden)

gers and toes. As in all diprotodont marsupials, the second
and third toes of the hind feet are fused, or syndactylous. Only
the fused toes of the hind foot have claws, which are used for
grooming. The other digits are equipped instead with a small,
round nail. The first toes are opposable, like those of a climb-
ing primate. The honey possum’s agility is greatly enhanced
by its long tail, the tip of which is prehensile. The tail is used
as a counter-balance, a safety line, and a fifth limb. It is very
sparsely haired, and naked on the underside toward the tip.
The bare skin provides excellent grip when the tail is curled
around branches and stems.

"The honey possum’s head is distinctive, with a long, shrew-
like snout bearing long whiskers. The tongue is longer still
and can be extended the length of the head beyond the tip of
the snout. The teeth are reduced. Only the lower front in-
cisors are at all developed, while the others are little more
than weak pegs. The fur is coarse and grayish brown, with
very long guard hairs. The honey possum’s eyes are large, as
befits a nocturnal animal, and situated so that they face both
forward and upward. This arrangement combines the advan-
tages of binocular vision, which they need to move confidently
around a three-dimensional environment, as well as be alert
for airborne predators such as owls.

Distribution
Honey possums have a very limited distribution. They live
in the extreme southwestern corner of Australia, hemmed in

to the south and west by oceans, to the east by the vast desert
of the Nullabor and to the north by high ground.
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Habitat

Within its limited range, the honey possum lives only on
the sandy and coastal heaths, where conditions suit nectar-
rich myrtles, proteas, banksias, and other flowering plants
that, between them, bloom throughout the year.

Behavior

Honey possums are nocturnal. Their foraging behavior is
a cross between that of a monkey and a honeybee—they scurry
nimbly about the branches of flowering trees and shrubs,
pausing often to thrust their snout into every floret. Being
small, the honey possum uses a lot of energy keeping warm
and, when resting in cool conditions, it curls up to reduce its
surface area. For most of the year, the animals live alone and
rest in tree holes or abandoned bird nests. In periods of food
scarcity, the honey possum runs low on energy and is some-
times forced into periods of inactivity during which it enters
a deep torpid sleep; its heart rate is reduced and its body tem-
perature drops. Under these circumstances, several animals
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A honey possum (Tarsipes rostratus) on coral gum. (Photo by Animals
Animals ©G. Thompson, OSF. Reproduced by permission.)

may cluster together because, by sharing small amounts of
body heat, they can save more energy still. They wake peri-
odically and when things have improved, they resume dili-
gent solitary feeding to replenish their depleted reserves.

Feeding ecology and diet

The teeth of honey possums are few and underdeveloped—
little more than short pegs incapable of biting or chewing.
Despite their common name, honey possums rarely eat honey.
In fact, they feed more or less exclusively on pollen and nec-
tar, a diet that makes them highly unusual among mammals
other than bats. In a dramatic example of convergent evolu-
tion, these tiny marsupials are equipped with a long tongue,
like that of nectar-feeding insects or hummingbirds, with
which they can reach into the nectaries of deep flowers. Un-
like an insect proboscis, however, the tongue is not tubular.
Instead, it bears at its tip a highly specialized arrangement of
bristles, like a tiny brush. This collects pollen grains and sticky
nectar and delivers them into the possum’s mouth where they
are sucked off or scraped onto ridges on the roof of the mouth.
Even in very small doses, this diet provides ample sugar and
protein to fuel and maintain a small body, so long as there is
a more or less continuous supply.

Reproductive biology

Female honey possums are larger than males and socially
dominant. They can come into breeding condition at any time
of the year, providing food is plentiful, though there is often
a lull during mid-summer when nectar and pollen are less
abundant. Males gather around an estrous female and com-
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The honey possum (Tarsipes rostratus) has a dark stripe along its
back to the end of its tail. (Photo by Dick Whitford/Nature Focus, Aus-
tralian Museum. Reproduced by permission.)
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A honey possum (Tarsipes rostratus) feeding on a Banksia flower.
(Photo by © lJiri Lochman/Lochman Transparencies. Reproduced by
permission.)

pete for the right to mate, before moving quickly on. Amaz-
ingly for such small animals, the sperm produced by males
are very large—at 0.01 in (0.3 mm), they are the longest of
any mammal. As if to redress the balance, female honey pos-
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sums give birth to the smallest mammalian babies, each one
weighing no more than 0.002 oz (5 mg). Most females will
mate again almost immediately after giving birth. This sec-
ond litter is an insurance policy—the fertilized eggs do not
develop beyond a very early stage until the previous litter has
left the pouch or died. Hence, while honey possum gestation
requires only 3 weeks, pregnancies can last anywhere up to
13 weeks. Litters never contain more than four young; this is
the maximum number a female can suckle on the four teats
in her pouch. The litter spends about eight weeks in the
pouch, during which time each baby grows to about 0.1 oz
(2.5 g), which is a remarkable 500 times its birth weight. Af-
ter that, the young are too big to fit in the pouch and the fe-
male deposits them in a spherical woven nest until they are
weaned at about 10 weeks of age. A healthy female will nor-
mally rear two litters in a year, but will rarely live long enough
to breed a third time.

Conservation status

This species remains common in areas of suitable habitat,
despite predation by introduced carnivores such as foxes and
cats. The biggest threat comes from habitat loss due to ur-
banization and land development, but conservation authori-
ties are monitoring the situation closely to ensure that this
unique marsupial lineage continues.

Significance to humans

Honey possums are popular animals, though their secre-
tive, nocturnal lifestyles make them difficult to see. They do
no harm to human interests and perform a valuable service in
helping to pollinate many species of heathland flower.

Resources
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Feather-tailed possums
(Acrobatidae)

A

Class Mammalia
Order Diprotodontia
Family Acrobatidae

Thumbnail description

Small possums with a very long feather-like tail,
fringed on two sides with straight hairs; the
body fur is predominantly pale gray, white on
the underside, with white and dark face and
body markings that vary with species

Size

Head and body length 2.4-4.7 in (6-12 cm); tail
2.6-6 in (6.5-15 cm); weight 0.35-2.1 oz
(10-60 g)

Number of genera, species
2 genera; 2 species

Habitat
Forests, woodland, scrub, and gardens

Conservation status
Not threatened

Distribution

Eastern Australia and New Guinea

Evolution and systematics

This small family of just two living species has created
more than its share of taxonomic debate. Feather-tailed pos-
sums were once thought to be true possums of the family Pha-
langeridae. In the 1970s, they were moved to the pygmy
possum family, Burramyidae. Soon after that, they were given
full family status of their own and became the Acrobatidae,
allied first to the pygmy possums in the superfamily Bur-
ramyoidea, then with gliding possums in the Petauroidea. In
1987, the family was repositioned again, this time alongside
the honey possum in the superfamily Tarsipedoidea.

Acrobatids differ from other possums in having six pads on
their feet instead of five (an adaptation to enhance grip when
climbing) and a tail with rows of long stiff hairs along each
side, forming a feather-like structure. Undoubtedly, this is an
adaptation to gliding. In the Australian pygmy glider (Acro-
bates pygmaeus), the tail is used as a rudder to give the animal
increased control as it glides though the air on membranes of
skin stretched between its front and back legs. But the other
species, New Guinea’s feather-tailed possum (Distoechurus
pennatus), does not have such a membrane and cannot glide.
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The tail of the pygmy glider (Acrobates pygmaeus) is its most notable
characteristic. (Photo by Pavel German. Reproduced by permission.)

The featherlike tail is a relic that shows that this species has
abandoned the gliding lifestyle its ancestors spent several mil-
lion years evolving.

Physical characteristics

Feather-tailed possums possess a variety of adaptations to
life in the trees, as well as a number of physical characteris-
tics that set them well apart from other possums. Acrobates is

A pygmy glider (Acrobates pygmaeus) on a Banksia flower. (Photo by
Pavel German. Reproduced by permission.)
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tiny—the smallest gliding marsupial, weighing less than 0.5
oz (14 g). The gliding membrane is a narrow strip of furry
skin. The fingers and toes end in expanded round pads with
minutely serrated surfaces and sharp claws, thus ensuring
good grip on rough and smooth surfaces alike. Distoechurus is
longer and three to four times heavier than its gliding cousin
and its fingers and toes lack expanded tips. Its face bears dis-
tinctive markings in the form of black and white stripes. Both
species have large eyes and rounded, sparsely haired ears with
complex fleshy nodules at the opening to the ear canal.

Distribution

Both species of feather-tailed possum are doubtless de-
scended from a common ancestor that lived throughout what
is now eastern Australia and New Guinea before rising sea
levels flooded the Torres Straits. Distoechurus is endemic to
New Guinea and Acrobates is found from the extreme north-
eastern tip of Australia at Cape York all the way down to
southernmost Victoria and South Australia. It does not occur
on Tasmania.

At 0.4-0.5 oz (10-14 g), the pygmy glider (Acrobates pygmaeus) is
the world’s smallest glider. (Photo by Zoological Society of San Diego.
Reproduced by permission.)
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A pygmy glider (Acrobates pygmaeus) hunts along a slender branch for
insects in Toowoomba, Queensland, Australia. (Photo by Bruce G.
Thomson/Photo Researchers, Inc. Reproduced by permission.)

Habitat

Acrobatids are strictly arboreal. Individuals rarely, if ever,
venture to ground level, where they would be vulnerable to
predators, including other mammals and reptiles. The pygmy
glider lives in a diverse range of forest habitat from tropical
rainforest of northern Queensland to the montane eucalyp-
tus woodlands of the south.

Behavior

Feather-tailed possums are nocturnal, shy, and elusive.
They live in tall trees, often in remote forests, and Acrobates
has the ability to swoop from one tree to another. All this
makes close observation extremely difficult; many details of
their everyday lives remain unknown. Even pygmy gliders kept
in captivity have proved tricky subjects for study—gliders kept
in sparse enclosures or in pairs rather than groups do not sur-
vive well or breed. Acrobates is highly social. In the wild, groups
of up to 20 or more animals of both sexes and various ages
may build and share a series of nests within a joint home range.
Aggression is apparently rare, and animals of all ages rest hud-
dled close together, especially during periods of cold weather
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or food shortage when they enter a deep torpid sleep. In con-
trast, Distoechurus spends more time alone or in pairs. Being
relatively large, it is less dependent on shared body heat to
conserve energy.

Both species of acrobatid possum are superb climbers, but
only Acrobates has retained the ability to glide. A glide is an
extended leap, during which the animal splays its four limbs
to open a narrow web of furry skin called the “patagium.”
This serves as a parachute, slowing the rate of descent and
giving the possum some control over its trajectory and al-
lowing it to travel 65 ft (20 m) or more through the air. Just
before landing, the possum swings its hind feet forward, thus
reducing airspeed, and bracing all four legs for landing on a
vertical surface such as a tree trunk. The featherlike tail is
used as a rudder and a brake to help control the short “flight.”

Feeding ecology and diet

Feather-tailed possums specialize in high-energy, high-
protein foods such as nectar, flowers, and insects. Most feed-
ing occurs at night, although nursing mothers are sometimes
forced to forage during the day to meet their family’s demands
for milk.
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Reproductive biology

Breeding can happen at any time of year in the tropics, but
births in both species have a seasonal peak in spring. Female
pygmy gliders breed in their first year and may share a nest
with other adults, including other breeding females. A post-
partum estrus and embryonic diapause mean that a second lit-
ter may be born within a day or two of the first litter being
weaned. Very little is known about the reproductive biology
of Distoechurus. Both species might be polygynous.
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Conservation status

Both Distoechurus and Acrobates are thought to be common
in suitable habitat, though detailed population information is
strictly limited.

Significance to humans
None known.
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1. Feather-tailed possum (Distoechurus pennatus); 2. Pygmy glider (Acrobates pygmaeus). (lllustration by Joseph E. Trumpey)
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Species accounts

Feather-tailed possum
Distoechurus pennatus

TAXONOMY
Distoechurus pennatus (Peters, 1874), Irian Jaya, Indonesia.

OTHER COMMON NAMES
French: Possum plumée de Nouvelle Guinée; German: Feder-
schwanzbeutler; Spanish: Opésum de cola plumose.

PHYSICAL CHARACTERISTICS

Head and body length 4-5 in (10-13 cm), tail 5-6 in (12-15
cm) long; fur mainly gray, with black and white facial stripes.
No gliding membrane.

DISTRIBUTION
New Guinea.

HABITAT
Disturbed and secondary forest, rainforest, scrubland, and
gardens.

BEHAVIOR
Nocturnal, arboreal, solitary most of the year.

Acrobates pygmaeus

Distoechurus pennatus
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FEEDING ECOLOGY AND DIET
Flowers, fruit, and insects.

REPRODUCTIVE BIOLOGY
Probably polygynous. One or two young born in spring.

CONSERVATION STATUS
Not threatened; apparently abundant.

SIGNIFICANCE TO HUMANS
None known. ¢

Pygmy glider
Acrobates pygmaeus

TAXONOMY
Acrobates pygmaeus (Shaw, 1793), Sydney, Australia.

OTHER COMMON NAMES

English: Feathertail glider, pygmy gliding possum, pygmy
phalanger, flying mouse; French: L’acrobat pygmée; German:
Zwerggleitbeutler; Spanish: Acrébata pigmeo.

PHYSICAL CHARACTERISTICS

Head and body length 2.5-3 in (6.5-8 cm); tail 2.5-3 in (6.5-8
cm) long; soft gray fur, white on underside, dark eyerings and
variable body markings; loose skin along flanks forms gliding
membrane when limbs are spread wide.

DISTRIBUTION
Eastern Australia.

HABITAT
Eucalyptus forest and woodland.

BEHAVIOR
Nocturnal, arboreal, highly social, glides between trees.

FEEDING ECOLOGY AND DIET
Insects and nectar.

REPRODUCTIVE BIOLOGY

Probably polygynous. Litters of three to four young born at
any time of year; spend 65 days in the pouch, then suckled in
the nest for another month.

CONSERVATION STATUS
Not threatened, and presumed secure.

SIGNIFICANCE TO HUMANS
None known. ¢
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Xenarthra

(Sloths, anteaters, and armadillos)

Class Mammalia
Order Xenarthra
Number of families 4

Number of genera, species 13 genera; 30
species

Photo: A three-toed sloth (Bradypus infuscatus)
hangs from a tree limb with its baby. (Photo by M.
Fogden. Bruce Coleman, Inc. Reproduced by per-
mission.)

Evolution and systematics

Evolved in South America, this diverse order first appears
in the fossil record in the Paleocene, about 60 million years
ago (mya). It has two main groups, the Pilosa and the Cin-
gulata. The Pilosa contains sloths and anteaters, also known
as the hairy xenarthrans, and the Cingulata includes the ex-
tinct glyptodonts and armadillos, the animals with bony cara-
paces. The group name “Xenarthra” refers to the additional
articulations between the lumbar vertebrae, called xe-
narthrous processes. These extra articulations provide an un-
usually large amount of stability to the pelvic region, and have
been hypothesized to confer advantages on sloths and arbo-
real anteaters in reaching out from one support to another
with the body held horizontally, and to the armadillos for dig-
ging with great strength and speed. The hands in xenarthrans
usually have two or three digits larger than the others, al-
though the number of digits in tree sloth hands is reduced to
two or three. All fingers have sharp claws, which are often
long and laterally compressed. Other than the tree sloths,
which have three toes on the hind foot, most xenarthrans have
five toes, each bearing a sharp claw. Sloths and anteaters have
a tendency toward supination of the forearm and hands. Free-
dom to rotate the wrist is useful for climbing in trees as well
as allowing anteaters to turn the sharp claws upward and in-
ward for protection while walking terrestrially. The hind foot
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in some extinct sloths was also capable of supination, and the
animals walked on the outsides of the feet, again to protect
long, sharp claws. The radius and ulna are separate, which
also contributes to supination ability. The scapulae are large
and have a second spinous process posterior to and parallel
to the first. This characteristic is particularly important for
increasing the surface area for attachment of the muscles used
in retracting the forelimb as would be necessary in digging,
and is most striking in the armadillos and anteaters although
also present in the sloths, contributing to their ability to climb.

The earliest xenarthrans were small, resembling primitive
armadillos more than sloths or anteaters. Presently, no direct
ancestral fossil lineage leading to the xenarthran groups
is known. By the time sloths, anteaters, armadillos, and
glyptodonts occur in the fossil record, the distinctions among
lineages as well as those within the lineages are clear. Past au-
thors considered Paleanodonts to be xenarthran ancestors, but
they are now recognized instead as ancestors to the Pholidota,
a group that includes the living pangolins. Even though the
Paleanodonts were not of the direct lineage leading to the Xe-
narthra, they probably were of a body form similar to xenarthran
ancestors and may be the equivalent of a sister group. These
animals were small, armadillo-like, but lacked the bony armor
seen in the earliest xenarthrans. They had reduced dentitions,
lacking enamel, as was probably a primitive characteristic of
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The southern two-toed sloth (Choloepus didactylus) uses all four limbs
to move along a tree branch. (Photo by Kate McDonald. Bruce Cole-
man, Inc. Reproduced by permission.)

the ancestral xenarthran. Both groups arose from Insectivores
in the late Cretaceous, over 70 mya.

The earliest sloths appear in the fossil record in the
Oligocene. These are the mylodonts, the family Mylodonti-
dae, the group that retains more primitive characters than the
other two, including dermal ossicles. The other two lineages,
the family Megatheriidae and the family Megalonychidae, are
first recorded in the fossil record in the Miocene. Although
some extinct sloths were very large, all three early lineages
were small to moderate and increased size through time, cul-
minating in the giant Pleistocene megatheres and eremoth-
eres. Although the largest sloths went extinct at the end of
the Pleistocene, some may have persisted to less than 13,000
years ago. Speculations that extinct large sloths coexisted with
humans and may have been driven to extinction by hunting
activities are refuted by differences in the level of the strata
in which sloth remains and human artifacts are found in caves.
These differences indicate that the sloths used the caves at
some time prior to their occupation by humans. To date, there
is no conclusive evidence of human and sloth interaction.

The fossil record of the anteaters is the most fragmentary
of the xenarthrans, and the earliest species do not significantly
differ from the more recent ones. No fossil anteater had teeth,
and even the earliest had elongate heads and, presumably,
long tongues. Together with a body form reminiscent of the
living anteaters, it is likely that by the time they appear in the
fossil record, they were restricted to eating insects.

The Cingulata, or the armored xenarthrans, are closer in
body form to the earliest of the xenarthrans. Of the three
main groups, the chlamytheres or giant armadillos, the
glyptodonts, and the armadillos, the first two are entirely ex-
tinct. The chlamytheres were similar to living armadillos in
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body form, although some were much larger. The cingulates
that differed the most from the other lineages were the
glyptodonts. As did the sloths, these animals increased in body
size through time, and the largest survived into the Pleis-
tocene. Not only did the glyptodonts have solid armor on
their bodies, but their tails were encased in bony plates and
some had solid bone club-like expansions at the ends. They
probably were used very effectively for defense.

The dentition in xenarthrans is typically reduced in tooth
types and numbers and all lack enamel. There is no milk den-
tition, and the teeth are ever-growing. No xenarthran has
identifiable incisors. Sloths are the only xenarthrans with ca-
nine-shaped teeth, and in these animals they occlude upper
in front of lower, opposite from the pattern in other mam-
mals, making their relationships to true canine teeth uncer-
tain. Therefore, in sloths those teeth are called “caniniform.”
Likewise, neither premolars nor molars can be distinguished
in sloths, armadillos or glyptodonts, and the cheek teeth are
all similar in appearance and all called “molariform.” The
anteaters are the only edentulous xenarthrans, although the

Almost all of the Hoffmann’s two-toed sloth (Choloepus hoffmanni) typ-
ical behavior happens while the animal is upside down. (Photo by Tom
Brakefield. Bruce Coleman, Inc. Reproduced by permission.)
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A pichi armadillo (Zaedyus pichiy) is also known as pygmy armadillo.
(Photo by Tom McHugh/Photo Researchers, Inc. Reproduced by per-
mission.)

group was previously known as the Edentata. The teeth in
sloths erupt as simple cones, and acquire the cusp pattern
characteristic of each species through wear caused by move-
ments of the masticatory muscles. The generation of tooth
wear patterns in other xenarthrans has not been studied.

Physical characteristics

Xenarthrans living today range in size from the smallest,
Chlamyphorus, the fairy armadillo, at about 5 in (12.5 cm) head
and body length, to Myrmecophaga, the giant anteater, at about
47 in (120 cm) head and body length. Some extinct forms
were larger; the extinct glyptodonts were over 6.5 ft 2 m) in
head and body length, and the largest of the extinct sloths
probably exceeded 10 ft (3 m) and were as heavy as modern
elephants. It is probable that all early xenarthrans had some
form of bony armor. Dermal ossicles occur in some extinct
sloths, although living sloths and anteaters have entirely lost
this tendency.

Tree sloths have pear-shaped bodies with large abdomens
allowing a large cecum and long, slender limbs ending in elon-
gated curved claws. Their fingers are bound together by skin,
so the claws are often mistaken for their fingers or toes. All
tree sloths have three claws on their hind feet, but the com-
mon names of “two-toed” and “three-toed” are based on the
number of digits present on their front feet. Their outer
pelage is long and coarse, and there is a short, soft, dense un-
dercoat. Their heads are small and rounded. The eyes in
Bradypus are small and dark; both sloths show only pinhole
opening for the pupil and are not believed to see well. Tree
sloths have external ears, but these are typically hidden in the
elongate guard hair of the outer fur coat. Sloths are extremely
unusual among mammals in having a variable number of cer-
vical vertebrae (six in Choloepus and eight or nine in Brady-
pus). These additional vertebrae cause the neck to be longer
in Bradypus and may contribute to the ability of this sloth to
turn its head around to a greater distance than is typical for
a mammal. The sloths also share the unusual xenarthran fea-
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ture of having additional vertebral articular surfaces that al-
low them to stretch themselves horizontally from a vertical
support while holding on only by the hind limbs.

Anteaters are recognized by their long, tapered snouts, re-
markably long and thin tongue, and large, powerful fore-
claws. The foreclaws are used both for defense and for the
purpose of tearing open ant and termite mounds. The pelage
is long and thick enough to temporarily protect the animals
from invading insects. All but one species has a grasping pre-
hensile tail.

Armadillos are the only living mammals with a protective
bony skin armor. Unlike reptile shells, an armadillo’s mail
is interrupted by several folds of skin to assist with agility.
The skin’s surface is gray or brown, and quite soft. They
are stocky, medium-sized mammals that walk low to the
ground. Head and ear shape varies among species, and
powerful limbs bear enlarged claws for digging burrows and
gathering food.

A female brown-throated three-toed sloth (Bradypus variegatus) with
green algal growth on her hair. (Photo by Michael P. L. Fogden. Bruce
Coleman, Inc. Reproduced by permission.)
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A female three-toed sloth (Bradypus tridactylus) sleeping. (Photo by Michael P. L. Fogden. Bruce Coleman, Inc. Reproduced by permission.)

Distribution

Xenarthra is found strictly in the New World and evolved
in the early Cenozoic of South America, with some species
migrating to Central America, North America, and the Car-
ribbean in the late Pliocene and in several different later waves
as land bridges appeared. All living families now occur in Cen-
tral and South America, with one species of armadillo rang-
ing into the United States. Xenarthrans were more common
in North America in the past, with extinct large sloths, giant
armadillos, and glyptodonts being important elements of the
fauna, and ranging as far north as Alaska, where some extinct
sloth remains have been discovered.

Habitat

Xenarthrans are found in most habitats of Central and
South America. The living species of sloth are the most re-
stricted, both genera living mainly in the lowland tropical
rainforests and two-toed sloths inhabiting cloud forests to an
altitude of about 6,560 ft (2,000 m). Anteaters and armadil-
los share these habitats, but anteaters, particularly the giant
anteater, Myrmecophaga, also occupy savannas and pampas and
more open areas. The armadillos are even more cosmopoli-
tan, with some species occurring in the driest of South Amer-
ican desert habitats to savannas and tropical rainforests.

150

Behavior

Xenarthrans are solitary, although mothers keep their
young with them, in some cases for up to as long as a year.
Sloth and anteater mothers carry their single babies with them
until long after weaning, including when the young have
achieved two-thirds the size of their mothers. Armadillos do
not carry their babies but do stay with them, foraging together
in a family group. Some armadillos may form loose social
groups of adults, but more commonly are solitary.

Although xenarthrans do not typically associate with oth-
ers of their own species, they do maintain territories, which
include feeding locations and favorite resting places. Sloths
eat the leaves of about 60 species of trees and vines, although
they have preferences for a more limited number of food trees
that they learned by accepting partially digested leaves from
the mouths of their mothers as early as a few weeks after birth.
Anteater young learn the locations of the nests their mothers
frequent, although after weaning, they may move to a differ-
ent or partially different territory. Armadillo young disperse
into areas adjacent to those occupied by their mothers.

Tree sloths are well known for the slowness of their move-

ments, and their propensity to sleep for many hours a day.
Common names include “peresozo,” which translates to “lazy
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A southern tamandua (Tamandua tetradactyla) climbing. (Photo by Animals Animals ©Partridge, OSF. Reproduced by permission.)

man,” and the name “sloth” symbolizes one of the seven deadly
vices. However, the slowness with which the animals move is
determined by their low metabolic rate, necessitated by a leaf
diet that provides poor quality nutrition. Another correlate of
their low metabolic rate is that sloths are poor at regulating
their body temperature, and become even more inactive in
cool weather. The diet of one extinct sloth of the genus
Nothrotheriops has been determined from the analysis of dung
balls preserved in a cave in Arizona. These animals ate a vari-
ety of plant materials that include some species present in the
area today. With a similar quality of nutrition to that of liv-
ing sloths, it is reasonable to assume that these extinct sloths
were also slow moving. Anteaters also have a low metabolic
rate although they do not sleep as much or move as slowly as
do sloths, and armadillos are as active as most other mammals.

Feeding ecology and diet

Although they are descended from insectivorous ancestors,
the sloths have become herbivores, feeding primarily on leaves.
It is commonly believed that they subsist entirely on the leaves
of Cecropia trees, although they actually consume leaves, buds,
and flowers from more than 60 species of trees and lianas. The
myth about sloths spending their entire lives in a single tree
probably arose because they move slowly, sleep for approxi-
mately 20 hours a day and are most easily seen in Cecropia
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trees, which have a single slender trunk and a compact canopy,
making sloths more visible when in them. They prefer new,
young growth, and so move frequently to take advantage of
plants in their home ranges that are putting out new growth.
All sloths probably ingest insects upon occasion, and Choloe-
pus will actively seek bird eggs and will take nestlings if it can
capture them. Sloths are cecal, or hindgut, fermenters, and
process their leafy diet slowly, eliminating solid and a small
amount of liquid waste once every five or so days.

Anteaters feed almost entirely on ants and termites, and in
short bouts. They typically dig a small hole in the nest with
the largest claw on one forefoot and lick up the insects that
come to investigate the problem and to repair the nest. Within
a short time soldier ants or termites become alerted to the
breach and swarm out to defend their home. Anteaters there-
fore feed in short bouts, and can often be seen brushing at
their eyes and ears after leaving the nest. Although they have
thick, tough skin, evidently ant and termite soldier mandibles
are able to pinch hard enough to annoy them. In a single day
an anteater will visit many nests, feeding for only a minute or
two at each. The three living anteater genera differ greatly in
size and partition the insect resources similarly. The smallest
genus, Cyclopes, feeds on the smallest insects, medium-sized
Tamandua feeds on medium-sized prey, and the giant anteater
takes the largest ants and termites.
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The three-toed sloth (Bradypus infuscatus) is extremely slow when mov-
ing on the ground. (Photo by © Michael Fogden. Bruce Coleman, Inc.
Reproduced by permission.)

In contrast to herbivorous sloths and insectivorous ant-
eaters, the armadillos are omnivores, feeding on insects, small
invertebrates, and plant materials as they occur in their habi-
tat. They may take different foods at different times of the
year and according to seasonal availability. This is probably
the ancestral diet for the group. The extinct giant armadillos
probably had food habits similar to those of living armadillos.
It has been assumed, based primarily on the dentition that em-
phasizes the ability to grind plant foods, that the glyptodonts

were herbivores and may have specialized on grasses.

Reproductive biology

Few courtship behaviors have been observed in sloths, and
males and females remain together only for the length of time
required to mate several times. Females have a simplex uterus
and give birth to a single young, born fully furred, and with
eyes open or soon open, that can hang onto it’s mother’s fur
shortly after birth. The mother carries the baby continuously
for six months, nursing it but also allowing it to feed on leaves
by which it learns the mother’s feeding preferences prior to
weaning. During their time together, the baby infrequently
moves far enough from the mother to lose physical contact.
Even when exploring or feeding, the young sloth maintains
contact with the mother by using at least one foot. Sloth ba-
bies as young as two weeks have been observed to feed on some
of the leaves the mother is eating, and it has been reported that
mother sloths may regurgitate partially digested leaves for the
baby to lick from her lips. Whether this is true or not, young
sloths frequently are seen licking at the lips of their mothers,
and this is evidently how they learn her food preferences. At
weaning, the mother leaves the territory they occupied together
and moves to a different part of her range. She will remain
away from the part of her territory where she left her offspring
for anywhere from two weeks to a few months.

Anteaters, which are probably polygynous, generally pro-
duce only a single offspring; twins are quite rare. Offspring
nurse from a single pair of mammae. Because the mother is
unable to grasp the newborn due to her enlarged foreclaws, a
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young anteater must climb up the fur to the mammae. In most
species, the young are still carried on the mother’s back for a
great deal of time after weaning.

For most armadillo species, mating occurs in the summer
and is probably polygynous. A majority of species have a lit-
ter of one to three young per year, although Dasypus females
exhibit obligate polyembryony, giving birth to two to 12 ge-
netically identical young. Gestation is 140 days, and newborns
are blind and naked. Their soft, leathery skin hardens into ar-
mor within a few days. The young are nursed for 2-2.5
months, begin to walk around after a week, and open their
eyes after 3—4 weeks.

Conservation status

Of the 30 total Xenarthra species, three are ranked as En-
dangered, five as Vulnerable, two as Lower Risk, and six as
Data Deficient—12 of these are armadillo species. Primary
threats are human encroachment in the form of habitat de-

The teeth of the two-toed tree sloth (Choloepus didactylus) never stop
growing. (Photo by Zoological Society of San Diego. Reproduced by per-
mission.)
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The three-toed sloth (Bradypus infuscatus) is an excellent swimmer.
(Photo by Wolfgang Bayer. Bruce Coleman, Inc. Reproduced by per-
mission.)

struction and exploitation for food. Accurate census data on
anteaters, however, is difficult to obtain due to their solitary
behavior and large ranges. It is also unclear how well they ad-
just to changing habitat. The giant anteater (Vulnerable) is

Order: Xenarthra

the only member of the family Myrmecophagidae recognized
by the [IUCN—more detailed study is necessary to determine
the status of the remaining anteater species.

Sloths are a CITES I endangered species, primarily as a re-
sult of habitat destruction. In areas where the rainforest sur-
vives and the traditional degree of diversity is maintained, sloths
still can do well. For example, on Barro Colorado Island in
Panama, a protected habitat, there were up to 8.5 three-toed
sloths per 2.5 acres (hectare). This high density is supported
because sloths learn tree species preferences from their moth-
ers and inherit part of her territory at social weaning. Neigh-
boring sloths prefer different tree species combinations, and so
pass on different preferences to their young, thereby reducing
the competition for the same trees in any area.

Significance to humans

Sloths are infrequently used by humans as a food source
because they have a small muscle mass and are reputed to be
tough chewing. They are renowned as the namesake of the
vice “slothfulness” because of their slow-moving habits, al-
though the general public is not very familiar with their ap-
pearance or the details of their habits. Choloepus does well in
zoological parks, and can be tamed and kept as a pet, but the
more docile Bradypus, although hardly in need of taming, does
not survive in captivity away from its home rainforests, prob-
ably because of specialized dietary preferences. Three-toed
sloths are referred to as “ai’s,” named after one of the soft calls
they make. The common name for two-toed sloths is “unau,”
although both genera may be referred to as “peresozo,” or
“lazy man,” because of the slowness of their movement.

Anteaters are hunted as a food source as well as for their
skin—some species are killed for the thick tendons in their
tails, which can be used to make rope. Native Amazonian
tribes have also been known to use anteaters to rid their homes
of ants and termites. Armadillos are known to be valuable for
medical research on leprosy, typhus, trichinosis, and birth de-
fects. They are also used as a food source and as a material
for crafts such as musical instruments, decorations, and
charms. Pichi armadillos (Zaedyus pichiy) are occasionally
taken in as pets.
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A
West Indian sloths and two-toed tree sloths
(Megalonychidae)

Class Mammalia
Order Xenarthra
Family Megalonychidae

Thumbnail description

Small- to medium-sized sloths, from the size of a
large domestic cat to a small bear; all species
show large caniniform teeth, several molariform
teeth, long limbs and strong, curved claws; they
have pear-shaped bodies and long, shaggy coats
ranging in color from gray to brown, often with
lighter fur around the heads and faces

Size

Sloths of the family Megalonychidae range in
weight from about the size of a large domestic
cat (20 Ib [9 kg] for Choloepus) to as large as a
large bear; however, none of the West Indian
forms grew larger than a black bear

Number of genera, species
1 genera; 2 species; extinct forms grouped with
Choloepus include as many as 11 genera, each
containing a single species

Habitat
Tropical rainforests and cloud forests

Conservation status
Extinct: all species of West Indian sloths; Data
Deficient: 2 species

Distribution

Choloepus occurs in Central America and into South America as far as Brazil. The
West Indian sloths may have shared part of that range as well as the islands of

the West Indies

Evolution and systematics

Evolved in South America, this diverse order first appears
in the fossil record in the Paleocene. It contains sloths
and anteaters, the Pilosa, or hairy xenarthrans, and the Cin-
gulata, or plated xenarthrans, which includes the extinct
glyptodonts and armadillos. The group is named for the
additional articulations between their vertebrae, called
xenarthrous processes. The family Megalonychidae includes
a single living genus, Choloepus, with two species, and at
least 11 extinct genera from the West Indies as well as
one from Curacao. The Megalonychidae appeared first in
the fossil record as distinct from the other two families of
sloths (the Mylodontidae and the Megatheriidae) in the early
Miocene. The early genera were small and differed from
the earliest sloth family, the Mylodontidae, in lacking
dermal armor. Their long claws were laterally compressed
and curved, and the forelimbs were almost as long as the
hind limbs. They had caniniform teeth and peg-like molari-
forms. It has been suggested that their body forms resemble
the modern Choloepus, and that they might have been
arboreal.
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Physical characteristics

West Indian sloths are small to medium sized, and the liv-
ing Choloepus is the larger of the two tree sloth genera, being
the size of a large domestic cat. These animals have slender
limbs, pear-shaped bodies, and long claws. Claws in Choloe-
pus are more hook-like than those of the other genera, but all
are recurved to some degree. Choloepus and the West Indian
sloths have enlarged anterior caniniform teeth, followed by a
diastema and a series of molariform teeth separated by small
spaces in the jaws. The teeth in sloths emerge as simple
rounded cones. The distinctive pattern of cusps and basins
that characterize genera individually are formed entirely by
wear caused by slight differences in the genus specific pattern
of masticatory movements.

Distribution

Choloepus occurs in tropical rainforests and cloud forests up
to an altitude of 6,000 ft (1,830 m) in Central America, from
Nicaragua south to Brazil in South America. Extinct mega-
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A juvenile two-toed sloth (Choloepus didactylus) feeding. (Photo by By-
ron Jorjorian. Bruce Coleman, Inc. Reproduced by permission.)

A close up of the Hoffmann’s two-toed sloth’s (Choloepus hoffmanni)
limbs and claws. (Photo by Anup Shah/Naturepl.com. Reproduced by
permission.)
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A Hoffmann’s two-toed sloth (Choloepus hoffmanni) in Costa Rica.
(Photo by Tom Brakefield. Bruce Coleman, Inc. Reproduced by per-
mission.)

lonychids have been found on most of the islands of the West
Indies and Curacao.

Habitat

The living genus, Choloepus, primarily occurs in the trop-
ical rainforests of Central and South America, although some
animals survive in Central American cloud forests at altitudes
as high as 6,000 ft (1,830 m). The Pleistocene and recent
habitats of the West Indian sloths were probably similar to
those in which Choloepus lives today, and the present habitats
may not have altered much from the time when the sloths
were alive.

Behavior

Choloepus is solitary and arboreal. Adults maintain a terri-
tory that encompasses a wide variety of tree and vine species.
Sloths prefer trees in their home range; they are chosen pri-
marily because of a heavy concentration of lianas in the
crowns. Sloths are nocturnal, and use vine-covered trees for
resting and sleeping during the day, because predators can-
not approach without alerting the sloth. Choloepus is slow
moving (as possibly were the extinct sloths), a behavior par-
tally attributable to the low amounts of energy obtainable
from the animals’ diet as well as a strategy that assists the an-
imals to avoid predators by remaining cryptic. Choloepus has
grooves in the outer guard hairs of its coat that house two
species of blue green algae that turn the sloths a greenish
color, especially during the wet season. It would be reason-
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able to assume that the fur of some West Indian sloths also
housed algae that enhanced their ability to blend into their
environment.

Feeding ecology and diet

All sloths are herbivores, and anatomical similarities
between Choloepus and West Indian sloths indicate that
the latter were probably also folivores, although the leaf
species eaten probably differed. Choloepus may also feed on
fruits.

Reproductive biology

Living sloths are solitary once weaned, and are polygynous,
meeting only to mate. Males do not assist with rearing the
young. References suggest a gestation period for Choloepus of
11 months and/or an ability to store sperm; for larger bodied
West Indian sloths it was probably longer.

A southern two-toed sloth (Choloepus didactylus) hanging by its hind
legs. (Photo by Erwin & Peggy Bauer. Bruce Coleman, Inc. Reproduced
by permission.)

A Hoffmann’s two-toed sloth (Choloepus hoffmanni) climbs a vine in The southern two-toed sloth (Choloepus didactylus) sleeps for about
a rainforest in central Costa Rica. (Photo by Janis Burger. Bruce Cole- 15 hours during the day. (Photo by © J. C. Carton. Bruce Coleman,
man, Inc. Reproduced by permission.) Inc. Reproduced by permission.)
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Conservation status

Choloepus is listed as Endangered by the IUCN, mostly due
to loss or degradation of the rainforest habitat. Roads also
cause mortality because slow-moving sloths are often unable
to cross quickly enough to avoid vehicles.

Significance to humans

Choloepus has been used occasionally as food by humans.
West Indian sloths disappeared shortly after humans invaded
their islands less than 2,000 years ago. They may have also
been a source of pelts. Tree sloth pelage is used in a few hu-
man societies but, in general, never achieved high fashion sta-
tus. The claws are sometimes incorporated into jewelry.

A Hoffmann’s two-toed sloth (Choloepus hoffmanni) climbs a tree.
(Photo by Tom Brakefield/OKAPIA/Photo Researchers, Inc. Reproduced
by permission.)
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Family: West Indian sloths and two-toed tree sloths

Species accounts

Lesser Haitian ground sloth
Synocnus comes

SUBFAMILY
Megalonychinae

TAXONOMY
Synocnus comes Paula Couto, 1967

OTHER COMMON NAMES
None known.

PHYSICAL
CHARACTERISTICS
The size of a
medium-sized dog,
weighing about 50 Ib
(23 kg). The animal
is known only from
skeletons from Haiti,

but bones recovered

indicate that it
showed typical sloth
body proportions,
with a broad trunk, slender limbs, and long claws. In contrast
to tree sloths, the ground sloth had a tail long enough to touch
the ground. The caudal vertebrae were broad, and this mor-
phology is associated in other extinct sloths with a tail robust
enough to serve as a tripodal support to allow the animal to
stand bipedally in a fashion similar to tamanduas. Ground sloth
has large, triangular caniniform teeth, separated by a diastema
from molariforms with sharp cusps and basins. The skull was
deep, with a large sagittal crest and the deep mandible allowed
large masticatory muscles.

Synocnus comes

DISTRIBUTION
Known from Haitian cave deposits.

HABITAT
Resembled Choloepus, with similar habits, but was semi-arboreal.

BEHAVIOR
Nothing known, although a semi-arboreal ground sloth may
have behaved in a manner similar to Choloepus.

FEEDING ECOLOGY AND DIET
As do their living relatives, ground sloths probably fed on
leaves.

REPRODUCTIVE BIOLOGY
Nothing is known. Probably polygynous.

CONSERVATION STATUS
Extinct.

SIGNIFICANCE TO HUMANS

When living, these animals may have been killed for food and
pelts. Now they are of interest to students of evolutionary his-
tory and ecology. &

Synocnus comes
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A
Three-toed tree sloths
(Bradypodidae)

Class Mammalia
Order Xenarthra
Family Bradypodidae

Thumbnail description

Arboreal with long coarse shaggy fur and long
limbs that appear thick and powerful; both sets
of limbs end in three stout hooked claws; small
eyes and ears, short snout, peg-like teeth, and
a small, stumpy tail

Size

Head and body length 15.8-30.3 in (40-77 cm);
tail 1.9-3.5 in (4.7.6-9.0 cm); weight 5.1-12.1
b (2.3-5.5 kg)

Number of genera, species
1 genus; 4 species

Habitat
Tropical forests

Conservation status
Endangered: 1 species

Distribution

Central and South America

Evolution and systematics

Though members of the order Xenartha have been recorded
from Eocene Europe and ground sloths reached North Amer-
ica across the Central American isthmus, there are no fossil
records of tree sloths further north than southern Mexico. Brady-
pus sloths are only distantly related to two-toed Choloepus sloths.

Physical characteristics

Digits on fore- and hindlimbs fused to a mitten-like struc-
ture from which only the 3.2-3.9 in (8-10 cm) long claws pro-
trude. These allow branches to be gripped without expending
muscular force. The number of digits on the forelimb distin-
guish Bradypus from Choloepus sloths. They would be better
named, three- and two-fingered sloths, since both have three
digits on the hindlimbs. There are eight or nine neck verte-
brae (most species of mammal, even giraffes, have seven). This
allows the head to be turned with a considerable range, an
important advantage for an animal with otherwise rather lim-
ited flexibility. The testes are internal. There are no incisors
or canine teeth and the simple, peg-like incisors lack enamel.
Sloths have poor hearing, but fairly good eyesight and smell.
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A three-toed sloth (Bradypus variegatus) climbs a tree. (Photo by Pe-
ter Oxford/Naturepl.com. Reproduced by permission.)
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To accommodate a largely suspended, upside-down lifestyle,
the fur hangs down from the belly to the back. The underfur
is short and fine. The coarse very thick outer fur is grooved
along its length, providing attachment for two species of blue-
green algae. Along with sebaceous secretions from the sloth,
excretions from the algae are food for adults of Cryproses
choloepi, a species of pyralid moth. Adult moths reach densi-
ties of up to 132 per sloth. Larval Cryptoses choloepi feed on
sloth dung, as do the larvae of three types of beetle (Trichilium
spp.) and at least three types of mite (Amblyomma varium and
two species of Boophilus). Experimentally, decolonized sloths
have been recolonized after 40 days. The algal growth on the
hairs is rarely dense enough to make the sloth appear dis-
tinctly green. There is no size difference between the sexes.

Distribution
"Three-toed sloths live from Honduras to southern Argentina.

Habitat

Various forest types from primary closed canopy to highly
disturbed secondary and seasonally dry forests.

A three-toed sloth with Bradipodicola moths. The moths lay their eggs
in the sloth’s feces. (lllustration by Patricia Ferrer)

162

Vol. 13: Mammals Il

A three-toed sloth (Bradypus infuscatus) hangs from a tree in a rain-
forest in Panama. (Photo by M. Fogden. Bruce Coleman, Inc. Repro-
duced by permission.)

A pale-throated three-toed sloth (Bradypus tridactylus) clings to a tree
in South America. (Photo by John Giustina. Bruce Coleman, Inc. Re-
produced by permission.)
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Family: Three-toed tree sloths

A brown-throated three-toed sloth (Bradypus variegatus) climbs through the trees in Ecuador. (Photo by Harald Schitz. Reproduced by permis-

sion.)

Behavior

Feeding, mating and birth all occur in trees. Defecation
and urination, however, occurs on the ground and sloths make
their way to the ground once or twice a week to eliminate in
a hole that is dug by the tail while the sloth clings with its
forelegs to the tree trunk or vine above. It is during this
process that females of the various moths, beetles and mites
that live on the sloth fur will temporarily leave their shaggy
host to deposit eggs on its dung. Sloth dung consists of hard
rounded pellets about 0.3 in (8 mm) in diameter. About a cup-
tull are deposited on each occasion. Stereotyped movements
of the tail and/or hindlimbs ensure that the hole is covered
with leaf litter on completion. The entire process usually takes
less than 30 minutes, but many jaguar kills of sloths are re-
ported to occur during this period. Locomotion in trees gen-
erally proceeds with the claws used as hooks both in vertical
and horizontal progression. Terrestrial movement is a slow
flailing crawl with the animal preferring to hook objects with
its claws and pull itself forwards. Progress under such condi-
tions has been clocked at 0.25 mph (0.4 km/h). Swimming ap-
pears to be much easier, and sloths are frequently encountered
crossing rivers. Though movement is generally slow, sloths
can move quite quickly if threatened. Despite their general
immobility, they are preyed on by large eagles (especially the
harpy eagle, Harpia barpyja) and by jaguars. Males advertise
presence by wiping pungent smelling secretions from anal
glands onto branches. Dung middens also smell strongly and
may serve as trysting locations.
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A brown-throated three-toed sloth (Bradypus variegatus), less than 1
ft (30 cm) long, found abandoned by a remote trail in lowland tropical
rainforest of La Selva Biological Station, Costa Rica. (Photo by Gre-
gory G. Dimijian/Photo Researchers, Inc. Reproduced by permission.)
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A male pale-throated three-toed sloth (Bradypus tridactylus) eats a cer-
cropia leaf. (Photo by Dan Guravich/Photo Reseachers, Inc. Repro-
duced by permission.)

A brown-throated three-toed sloth (Bradypus variegatus) hangs by two
limbs off of a tree on Bocas del Island, Panama. (Photo by Art Wolfe/
Photo Researchers, Inc. Reproduced by permission.)
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Feeding ecology and diet

In all species, the predominant diet is shoots and leaves of
forest trees. Sloths feed on Cecropia, the most abundant tree of
the Amazonia forest. Regenerating agricultural land river mar-
gins and natural gaps may sometimes be important (despite the
biting ants that swarm in the tree’s hollow stems), but it is never
the sole food source. The idea that Bradypus sloths feed only
on Cecropia probably arises because an open growth form makes
a sloth in a Cecropia easier to see than in almost any other kind
of rainforest tree. When feeding, the forelimbs are used to pull
leaves slowly towards the mouth. Sloths are highly specialized
for an existence that centers around squeezing as much energy
as possible out of a low-intake rate of highly indigestible food.
"This is because leaves eaten by Bradypus sloths are, though en-
ergy-rich, also rich in tannins and fiber. Digestion must there-
fore be a simultaneous process of detoxification and energy
extraction. The gut is extensive, making up 30% of the total
body weight. Digestion, by bacterial fermentation in a complex
multi-chambered stomach, occurs over an extended period to
permit maximum absorption of scarce resources. Passage of
food through the intestine is also very slow, providing maxi-
mum opportunity for the uptake of nutrients and energy. This

A three-toed sloth (Bradypus tridactylus) forages in Costa Rica. (Photo
by J-C Carton. Bruce Coleman, Inc. Reproduced by permission.)
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A three-toed sloth (Bradypus infuscatus) carries its young in the trees
of Panama. (Photo by M. P. L. Fogden. Bruce Coleman, Inc. Repro-
duced by permission.)

means that sloths have little energy to spare and hence move
slowly. Their metabolic rates are about half of what would be
expected for an animal of their size (sloth adaptations
provide plenty of opportunities to contemplate the chicken—
and—egg nature of complex physiological and behavioral adap-
tations). The three-toed sloth has struck a compromise be-
tween being large enough to move about efficiently between
the canopies of tall trees, the weight of the long gut and big
stomach needed for food processing and the need to be light
enough to avoid breaking the limbs from which it feeds. In
minimizing weight, while maximizing mass, the sloth has
compromised on muscles and has the lowest ratio of muscles
to skeleton of any comparably sized ground-dwelling mammal.
Its muscles are thin and ribbon-like. Much of the sloth’s ap-
parent volume comes from its long hair. The compromise
works: sloths are the most abundant large mammal in neotrop-
ical rainforests (up to 70% of the arboreal mammalian bio-
mass), and cropping some 2% of the forest’s annual leaf
production. It has been suggested that the blue-green algae
may also provide some nutrition, being licked directly from
the hair or having nutrients absorbed via the skin. Despite great
similarities, two species of Bradypus sloth coexist in certain parts
of their range. Bradypus and Choloepus sloths can also coexist.

Reproductive biology

Sexual maturity is reached at about three years. One young
is produced per year. Nursing requires 6-8 weeks. Weaning
occurs as infants first lick leaf fragments from their mother’s
fur and lips and later sharing the leaves being eaten by the
mother. To save energy, sloths barely regulate their body tem-
perature, however pregnant females do invest energy to keep
their bodies a few degrees above ambient temperature, the bet-
ter to develop their embryo. Mating takes 3—5 minutes and
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may be conducted with the two animals face to face and hang-
ing by their front legs from a branch, or with the female sus-
pended by all four limbs and the male on her back. Sloths may
live 10-20 years in the wild and are presumably polygynous.

Conservation status

One species, B. rorquatus, is classified as Endangered by the
TIUCN and the U.S. Department of the Interior, due to its
habitat being depleted by lumber extraction and argricultural
activities (plantations, cattle pasture).

Significance to humans

Several tropical rainforest species, including sloths, are
slowly being recognized for their potential to further human
medicine. Sloths are known for their ability to heal quickly,
avoid infection, and survive the most severe injuries. Re-
searchers are investigating the basis of this healing response
so as to develop improved drugs or treatment methods for se-
vere wounds.

L0\ TR

A pale-throated three-toed sloth (Bradypus tridactylus) juvenile. (Photo
by Jany Sauvanet/Photo Researchers, Inc. Reproduced by permission.)
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1. Pale-throated three-toed sloth (Bradypus tridactylus); 2. Monk sloth (Bradypus pygmaeus); 3. Brown-throated three-toed sloth (Bradypus varie-
gatus); 4. Maned sloth (Bradypus torquatus). (Illustration by Amanda Humphrey)

166 Grzimek’s Animal Life Encyclopedia



Vol. 13: Mammals Il

Family: Three-toed tree sloths

Species accounts

Brown-throated three-toed sloth
Bradypus variegatus

TAXONOMY

Bradypus variegatus Schinz, 1825, Brazil. The genus name
Bradypus comes from the Greek bradus for “slow” and pous, for
“foot,” podos.

OTHER COMMON NAMES

Portuguese: Preguica-de-bentinho (Brazil); Spanish: Perezoso
de tres dedos (European Spanish), perico (Bolivia, Colombia,
Ecuador), pelejo (Peru).

PHYSICAL CHARACTERISTICS

Color varies over wide geographical range, long coarse body
fur brownish gray with white patches on hindlegs and lower
part of back. Extent of white patches highly variable, some
populations are nearly all white. Others are a deep foxy red-
brown. Fur may have a greenish tinge due to algae. Fur on
head shorter and denser. Head with a black “mask” across the
eyes extending back to the ear region (ears are hidden in fur
and not easily visible). Throat and chest brown. Adult males
have a “speculum,” a patch of short deep orange fur between
the shoulder blades that is bisected by one of more deep
brown-black horizontal lines. Distinguished from the two-toed
sloth by the number of forefoot claws and a shorter dark muz-

zle (bigger, paler and more pig-like in Choloepus).

Bradypus torquatus

Bradypus variegatus
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DISTRIBUTION

Southern Mexico to northern Argentina, to elevations of at
least 3,610 ft (1,100 m).

HABITAT

Evergreen and seasonally dry forests. A natural tolerance of
disturbance and secondary growth also allows them to survive
in isolated trees in deforested pastures, and even in city parks.

BEHAVIOR

Active at any time of day, though generally more active at
night. Drops its body temperature each night (an energy-
conserving strategy) and must warm up each morning by
basking. This is the time when harpy eagle predation most
frequently occurs. When not basking or feeding, likely to be
sleeping curled up in a ball in the crook of a tree. Hard to
see under such circumstances. Spends up to 18 hours a day
asleep to conserve energy. Adults are solitary but home
ranges may overlap. Neighbors rarely feed in the same tree,
and males may fight each other. Individuals may spend many
days in the same tree, and can pass their entire 20- to 30-year
life span in home ranges of less than 4.9 acres (2 ha). One

of the most common animals in the South American rainforest,
Bradypus sloths can occur at densities of six or seven per 2.5
acre (1 ha). When not hanging suspended, may rest in a fork
of a branch with head between forelimbs. May be very difficult
to see under such conditions. Vocalizations, a shrill whistle
and a low reptilian hiss, are given only under duress. The
shrill “ai, ai” sounds whistled through the nostrils, are the
basis for the name for this animal in the indigenous Guarani

language.

FEEDING ECOLOGY AND DIET

Within home range, a sloth may use up to fifty trees of thirty
different species. To avoid toxification by the tannins, phenols
and other chemicals in the leaves it ingests, sloths change trees
(and tree species) on average once every 1.5 days. Passage of
food through the gut is measured in days, rather than the
hours usual for most mammals. This is necessary to extract all
possible energy from the low-quality forage. Diet preferences
are inherited from mother during several months of a “social
weaning” process. Since these differ considerably, several sloths
may coexist in the same area, but not compete.

REPRODUCTIVE BIOLOGY

Breeding occurs throughout the year. A single young is born,
though twins have been reported once or twice. Gestation is

5 to 6 months. Young weigh 0.44-0.55 Ib (0.20-0.25 kg) at
birth. Young are weaned within 4 weeks, but are carried by the
mother for another five months. Babies are carried resting on
their mother’s abdomen, graduating to dorsal carriage as they
get older and larger. Once the young has learned the location
of the trees in the maternal patch, the female leaves, bequeath-
ing the young one all or part of her foraging area. This highly
unusual arrangement is thought to minimize energetically
wasteful conflict between individuals. Probably polygynous.

CONSERVATION STATUS
CITES Appendix II. Not threatened.

SIGNIFICANCE TO HUMANS
Hunted for meat in certain parts of their range. ¢

167



Family: Three-toed tree sloths

Pale-throated three-toed sloth
Bradypus tridactylus

TAXONOMY
Bradypus tridactylus Linnaeus, 1758, Suriname.

OTHER COMMON NAMES
French: Mouton parasseux (French Guiana); Surinamese: Dri-
teenluiaard.

PHYSICAL CHARACTERISTICS

Back darker, buff to dark brown, with contrasting pale or dark
grizzling. Belly paler, off-white to very deep cream. Back and
rump with variably sized irregular roundels of cream or dirty
orange. Facial area, a cream colored mask extending back to
the ears and onto the throat. No black contrasting “mask” as in
B. variegatus, though some dark patterning round eyes may oc-
cur. Adult males posses a speculum like that of B. variegatus.

DISTRIBUTION
Replaces B. variegatus in eastern Venezuela, the Guyanas, and

northeastern Brazil. The two species may coexist in the lower
Amazon.

HABITAT
Lowland rainforest. Less flexible than B. variegatus and rarely
recorded from seasonally dry forests or highly disturbed areas.

BEHAVIOR

Active at any time during day or night. Ecology believed to be
very similar to that of B. variagatus. Occurs together with
Choloepus didactylus, the two-toed sloth. Resources are parti-
tioned between the two by differing diets, activity patterns and
use of different forest strata.

Bradypus tridactylus
Bradypus pygmaeus
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FEEDING ECOLOGY AND DIET
Believed to be similar to that of B. variegatus.

REPRODUCTIVE BIOLOGY

Gestation lasts 106 days. In Guyana, births occur only in the
rainy season, but elsewhere, reproduction seems flexible and
dependant on local conditions. This may be due to the fe-
male’s ability to halt an embryo’s development until conditions
are favorable. Female may be sexually receptive while still
nursing and can also be both nursing and pregnant at the same
time. An interval of seven months between births has been re-
ported under good conditions. Probably polygynous.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
Sometimes hunted for meat. ®

Monk sloth
Bradypus pygmaeus

TAXONOMY

Bradypus pygmaeus Anderson and Handley, 2001. Known only
from Isla Escudo de Veraguas, an island of the Bocas del Toro,
off the Caribbean coast of Panama. This recently described
species provides a fascinating example of evolution in action.
Sloths from the mainland have colonized five of these islands
at least four times in the past few thousand years. Each time,
they have changed in their isolation, becoming smaller and
adapted to their new island homes. The oldest island, Escudo
de Varaguas, is 8,900 years old. Only here has the population
differentiated enough to be called a new species. Populations
on the other islands (1,000 to 5,200 years old) are still many
generations away from this.

OTHER COMMON NAMES
English: Dwarf sloth, pygmy three-toed sloth.

PHYSICAL CHARACTERISTICS

Small (20% less in all measurements) in comparison to other
sloths. The speculum is pure orange. The face is tan with a
distinctive dark band across the forehead, and a dark throat
and an orange wash to the face. Long hair hangs forward from
the forehead, giving the impression of a hood. Back with a
strong spinal stripe.

DISTRIBUTION
Only found on Escudo de Veraguas island, off the Caribbean
coast of western Panama.

HABITAT
Found only in red mangroves at sea level.

BEHAVIOR
Not yet studied. Lives only in coastal mangroves.

FEEDING ECOLOGY AND DIET
Believed to consist entirely of the leaves of red mangroves
(Rbizophora mangle).

REPRODUCTIVE BIOLOGY
Nothing is known. May be polygynous.

CONSERVATION STATUS
Nothing known.
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SIGNIFICANCE TO HUMANS
Of great interest to evolutionary biologists.

Maned sloth

Bradypus torquatus

TAXONOMY
Bradypus torquatus 1lliger, 1811, Brazil.

OTHER COMMON NAMES
Portuguese: Preguica preta, Preguica de coleira (Brazil).

PHYSICAL CHARACTERISTICS

Shares the body shape of other sloths. But both head and body
are the same color, grizzled tan brown all over. Long black
hairs, to 5.9 in (15 cm), fall from the nape, over the neck and
shoulders to form the characteristic mane. Speculum absent. In
infants and juveniles, the fur is very pale, whitish to pale brown
and lacks a mane.

DISTRIBUTION

Forests of the Atlantic Coast of Brazil (“Mata Atlantica”). Dis-
tribution very patchy and populations now highly isolated in
highly fragmented forests. Few known populations coincide
with location of existing protected areas.

HABITAT
Atlantic Coastal forests of Brazil. Able to survive in secondary
forest but prefers vine-rich primary ones.

Family: Three-toed tree sloths

BEHAVIOR

May be active during day or night, but are most active during
the day. Home ranges average 4.9 acres (2 ha). A new range is
often colonized each rainy season.

FEEDING ECOLOGY AND DIET

Unlike other Bradypus species, B. torquatus adds liana and vine
leaves (16%) to a diet of tree leaves. It prefers young leaves
(68%), whereas in other three-toed sloths mature leaves domi-
nate. Twenty-one species have been recorded in their diet, with
individuals showing strong preferences and eating between seven
and twelve species. The chosen trees are actively sought and are
not simply the most abundant ones in the forest. Trees of the
Moraceae family are highly sought after. Unlike most other
tropical trees, Moraceae trees have a continuous production of
young leaves, the preferred food of this sloth. The small number
of species in the diet may allow the individual sloth’s physiology
to adapt to detoxifying them. Shares the mechanism of maternal
transmission of foraging preferences and foraging home range.

REPRODUCTIVE BIOLOGY
Single young, weighing 10 oz (300 g) at birth. Reproduction is
non-seasonal. Presumably polygynous.

CONSERVATION STATUS
Classified by the IUCN as Endangered.

SIGNIFICANCE TO HUMANS

Formerly hunted for food. This species is now one of several
Atlantic Coastal Forest endemics being used in public aware-
ness campaigns to promote conservation of this highly threat-
ened ecosystem. ¢
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Anteaters
(Myrmecophagidae)

Class Mammalia
Order Xenarthra
Family Myrmecophagidae

Thumbnail description

Small to large functional insectivores,
characterized by a very elongated tapered and
tubular snout, teeth are absent, wormlike
tongue that is capable of extending beyond
head length, large powerful curved claws, all but
one species has grasping prehensile tail

Size
12-110 in (0.32-2.8 m); 0.5-86 Ib (0.15-39 kg)

Number of genera, species
3 genera; 4 species

Habitat
Neotropical forests, savannas, and grasslands

Conservation status
Vulnerable: 1 species

Distribution

Belize, Mexico, Central and South America

Evolution and systematics

Fossil evidence indicates that the family Myrmecophagi-
dae was present during the early Miocene period (25 million
years ago [mya]) in South America. However, the fossil record
is poor and it is possible that the family is much older. Myrme-
cophagidae is the only member of the infraorder Vermilin-
gua, which means worm-tongue. There are three genera and
four species. Anteaters were once thought to be closely re-
lated to sloths. However, analysis of albumin samples indi-
cates that the members of the order Xenarthra diverged about
75-80 mya and are very distinct.

Physical characteristics

All members of this group have elongated snouts and a thin
tongue that is capable of extending outward to a length greater
than the length of the head. They have a tubular mouth with
lips but they do not have teeth. They also have large curved
foreclaws that are used to tear open ant and termite mounds.
The powerful foreclaws can also be used as lethal weapons for
defense. All but one species has a grasping prehensile tail. The
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Northern anteaters (Tamandua mexicana) live in trees. (Photo by
Michael Fogden. Bruce Coleman, Inc. Reproduced by permission.)
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A southern tamandua (Tamandua tetradactyla) with its tongue ex-

tended. (Photo by Animals Animals ©Alan G. Nelson. Reproduced by
permission.)

tur is long and thick to protect them briefly from the attack
of ants as well as termites.

Distribution

Two members of this group are found as far northward as
Southeastern Mexico, the other two members begin their
northernmost range in Cental America. The ranges of three
members of this group overlap to eastern Brazil. Two species
extend southward to Uruguay.

A silky anteater (Cyclopes didactylus) hangs from a tree in a defen-
sive posture in the Caroni Swamp, Trinidad. (Photo by © Kevin Schafer/
Corbis. Reproduced by permission.)
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A silky anteater (Cyclopes didactylus) living in the rainforests of
Panama. (Photo by Michael Fogden. Bruce Coleman, Inc. Reproduced
by permission.)

Habitat

Anteaters can be found in tropical dry forests, rainforests,
grasslands and savannas. The silky anteater (Cyclopes didacty-
lus) is an arboreal specialist that is most commonly found in
rainforest. The tamandua are arboreal and terrestrial oppor-
tunists in regards to terrain and food resources. They are most
commonly found in dry forests near streams and lakes. The
giant anteater (Myrmecophaga tridactyla) is almost entirely ter-
restrial and usually found in grasslands and savannas.

Behavior

Anteaters are thought to be mostly solitary. The limited
number of field studies done indicate that all members of this
group will defend their 1-1.5 mi® (2.6-3.9 km?) territories.
Males often enter the territories of associated females but do
not enter the territories of other males. Likewise, females do
not enter the territories of other females. If a territorial dis-
pute occurs, they will vocalize, swat with the foreclaws and
sometimes sit on and even ride the back of a subordinate
animal.

Grzimek’s Animal Life Encyclopedia
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A giant anteater (Myrmecophaga tridactyla) mother and baby in South America. (Photo by Animals Animals ©John Chellman. Reproduced by per-

mission.)

Observations indicate that anteaters have a poor sense of
sight, being able to see better the closer they get to the sub-
ject. However, their sense of smell is exceptional. Most species
depend on smell for direction, foraging, feeding and defense.
They are thought to be able to hear very well.

Anteaters are unique in the fact that they have the lowest
body temperature of any mammal. Their normal body tem-
perature is also more variable and they can safely tolerate
more fluctuation in body temperature than most mammals.
The body temperature of a giant anteater fluctuates between
90 and 95°F (33-36°C). There is evidence from field studies
that anteaters operate at the minimal energetic requirements
for a mammal feeding on insects. In other words, energy con-
sumed from food is only slightly greater than the energy used
in everyday activities. It is suspected that anteaters coordinate
their body temperatures with respect to activity and energy
requirements. They can conserve energy with a lower body
temperature during periods of rest; conversely when increased
activity levels are needed during periods of foraging or hunt-
ing for example, the body temperature increases as a result of
this energy requirement.

Feeding ecology and diet
Anteaters are specialized to feed on formidable insects.
Very few mammals would consider feeding on invertebrates
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that are capable of defending themselves with powerful
jaws, a potent sting, prickly armor, and in some species the
ability to shoot acids and toxins at the enemy. The feeding
strategy of anteaters is to lick up as many ants and termites
as possible, as quickly as possible. The insect attack quickly
becomes unbearable. In fact, an anteater spends only about a

A giant anteater (Myrmecophaga tridactyla) looks for insects in a ter-
mite hill. (Photo by F. Brian Erize. Bruce Coleman, Inc. Reproduced by
permission.)
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A giant anteater (Mymecophaga tridactyla) extending its tongue. (Photo by John H. Hoffman. Bruce Coleman, Inc. Reproduced by permission.)

minute at a typical nest before it must move on to another.
These animals must feed on thousands of ants and termites
each day to satisfy their caloric requirements. For example, a
giant anteater may visit close to 200 ant and termite nests a
day in order to get enough food. Anteaters feed on many dif-
ferent species of ants and termites, both terrestrial and arbo-

Silky anteaters (Cyclopes didactylus) grooming, in Ecuador. (Photo by
Animals Animals ©Juan Manuel Renjifo. Reproduced by permission.)
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real; however, the bulk of their diet is composed of only a few
species. Each anteater species has specific insect preferences,
depending on the locality in which it is found. Anteaters also
practice resource partitioning. The species of insects upon
which they feed depends on ant and termite nest construc-
tion and the location of that nest. Some ant and termite
species are arboreal and only found on small branches, mak-
ing them inaccessible to large anteater species. Others have a
hard covering on the nest making it impenetrable to smaller
anteater species.

An anteater’s tongue is darted in and out very quickly and
is covered with thousands of tiny hooks known as filiform
papillae. These hooks help to grasp insects. Large quantities
of saliva also help to hold the insects until they reach the
mouth. Slight side to side movements of the jaws aid in mov-
ing the tongue and swallowing. The stomach of an anteater
is specialized to aid in digestion much like the gizzard of a
bird. The stomach has hardened folds and uses strong con-
tractions as well as small bits of ingested sand and dirt to grind
the insects.

Reproductive biology
Visual sex determination of anteaters is sometimes possible.
Adult males tend to be slightly larger overall and have a wider
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Female

Male anteaters have internal testes, making it difficult to tell the dif-
ference between males and females without closer examination. (lI-
lustration by Jarrod Erdody)

head and neck as well as a more muscular build. The penis and
testes are located internally in the abdominal cavity between
the rectum and urinary bladder. As a result, the only sure way
to determine the sex of an anteater visually is to observe the
shape and size differences of the urogenital opening. In males,
the opening is more ventral and greatly reduced. Thus, the dis-
tance from the anus to the urogenital opening is greater in
males. Females have a shorter ano-genital distance, the uro-
genital opening is long and has a mound-like shape. This can
sometimes be seen at a distance with the larger species when
the tail is raised, otherwise the animal must be captured for
close identification. There is no intromission during breeding,
fertilization occurs as a result of contact transfer similar to that
observed in some species of lizards. Usually only a single off-
spring is produced from polygynous mating, twins are possible
but very rare. Females have a single pair of mammae near the
armpits from which the offspring nurse. Mothers are unable to
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grasp the newborn offspring due to the enlarged foreclaws;
therefore, newborn youngsters must climb up the long ex-
tended fur to the mammae. In most species, the young are
transported on the mothers back until they are self-sufficient.

Conservation status

Accurate census numbers on these animals have been diffi-
cult to obtain. They are solitary, have a low reproductive rate,
are difficult to find, and seem to have large home ranges; these
factors make population studies very challenging. As a result,
their natural history is poorly understood and their conser-
vation status is difficult to assess. They are found in a wide
range of habitats. However, much of their range is suffering
from the pressures of habitat alteration, destruction and hu-
man encroachment. It has yet to be determined how well they
can adjust and survive in disturbed habitat. Their survival is
also linked to the availability and health of ant and termite
populations. This group is in desperate need of detailed study.

Significance to humans

Members of this group are hunted for sport and for their
skin. Rope is made from the tendons of the tail from the
species that have prehensile tails. They are often kept as pets
and used by native peoples in their homes for ant and termite
control.

A silky anteater (Cyclopes didactylus) baby clings tightly to its mother.
(Photo by Wolfgang Bayer. Bruce Coleman, Inc. Reproduced by per-
mission.)
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1. Silky anteater (Cyclopes didactylus); 2. Northern tamandua (Tamandua mexicana); 3. Southern tamandua (Tamandua tetradactyla); 4. Giant anteater
(Myrmecophaga tridactyla). (lllustration by Joseph E. Trumpey)
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Species accounts

Silky anteater
Cyclopes didactylus

TAXONOMY
Cyclopes didactylus (Linnaeus, 1758), Suriname.

OTHER COMMON NAMES
English: Pygmy, golden or two-toed anteater; French: Flor de
balsa; German: serafin; Spanish: Angelito, tapacara, gato balsa.

PHYSICAL CHARACTERISTICS

Total length 12-21 in (32-52 cm); weight 6-13 oz (175-

357 g); tail length 6-12 in (16-30 cm). Small arboreal
mammal with long, wavy, soft and silky fur. Silvery gray to
golden yellow in color with a brown mid-dorsal stripe.

Small tubular mouth with a pink nose. Tail is highly prehen-
sile. There are two toes on each forefoot, each with large
curved and sharp claws. Four toes on each hindfoot, each with
small claws. The hindfoot is highly modified to grasp small
branches.

DISTRIBUTION
Mexico, Central America, Brazil, Peru and Bolivia.

HABITAT

Lives among the trees and lianas of moist tropical forests,
rarely descending to the ground. The silky anteater shows a
preference for the crown of the silk-cotton tree of the genus

Cyclopes didactylus
Myrmecophaga tridactyla
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Ceiba, it is concealed very well among the golden fibrous seed
pods produced by this tree.

BEHAVIOR

Nocturnal, slow-moving and inoffensive; however, it will de-
fend itself with quick, forceful slashes of the powerful claws.
Silky anteaters rarely spend more than one day in the same
tree. Their principal predators are harpy eagles (Harpia
barpyja), eagle-hawks, and spectacled owls (Pulsatrix
perspicillata).

FEEDING ECOLOGY AND DIET

Forages about the canopies of trees in search of arboreal in-
sects, predominantly ants. Its small size and specialized hind
foot allow the silky anteater to use higher and smaller branches
and associated ant colonies that larger insectivores cannot
physically access. Adults typically consume about 5,000 ants
per day.

REPRODUCTIVE BIOLOGY

Usually a single young is born after a gestation period of
120-150 days. Depressions or holes in trees that are partially
filled with dry leaves are often used as nests. May be polygy-
nous.

CONSERVATION STATUS

Not threatened. However, this is a very secretive and solitary
species, which makes a census very difficult. Also, this species
has a poor husbandry record in captivity, seldom surviving for
more than 30 days. The longevity record for this species in
captivity is two years and four months. At the time of this
writing this species was not represented in captivity.

SIGNIFICANCE TO HUMANS
Occasionally hunted for food. &

Southern tamandua
Tamandua tetradactyla

TAXONOMY
Tamandua tetradactyla (Linnaeus, 1758), Pernambuco, Brazil.

OTHER COMMON NAMES
English: Collared anteater, lesser anteater; French: Tamandua-
colete; German: Termieteneter; Spanish: Oso colmenero.

PHYSICAL CHARACTERISTICS

Total length 37-58 in (93-147 cm); weight 7-16 1b (3-7 kg);
tail length 16-26 in (40-67 cm). Pale golden yellow with a
black “vest” over the shoulders, chest, belly and lower back.
The vest is highly variable and may cover the entire body
or be totally absent. Prehensile tail, head long and curved
downward, long coarse hair. Forefeet with four long,
powerful curved claws. Hindfeet with five smaller claws.
Tamanduas walk on the outside of the hand with the claws
turned inward.

DISTRIBUTION
East of the Andes from Venezuela to Argentina and Uruguay.
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HABITAT
Savanna, thorn scrub and dry forests, rainforest.

BEHAVIOR

Nocturnal, crepuscular, or diurnal. Tamanduas are opportunis-
tically terrestrial and arboreal depending on terrain and avail-
able resources. When threatened it may hiss and release a fowl
odor from the anal gland. As a last resort they will defend
themselves with the powerful foreclaws and often grab and
hold the opponent, keeping it away from the body. Tamanduas
seek shelter in hollow trees or holes in the ground.

FEEDING ECOLOGY AND DIET

Opportunist feeding on terrestrial as well as arboreal ants and
termites. It can open arboreal nests too tough for silky
anteaters. They occasionally feed on bees and honey.

REPRODUCTIVE BIOLOGY

May be polygynous. Mating takes place in the fall, usually a sin-
gle young is born in the spring after a gestation period of
130-150 days. The offspring is carried on the back of the
mother for about a year, gradually becoming self sufficient.
Tamanduas commonly reproduce in captivity and have survived
for more than 9 years.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
Sometimes used by Amazonian Indians to rid their homes of
ants and termites. 4

Northern tamandua
Tamandua mexicana

TAXONOMY
Tamandua mexicana (Saussure, 1860), Mexico.

OTHER COMMON NAMES

English: Collared anteater, lesser anteater; French: Tamandua-
colete; German: Termieteneter; Spanish: Oso hormiguero co-
mun, brazo fuerte.

PHYSICAL CHARACTERISTICS

Total length 40-51 in (102-130 cm); weight 7-12 1b (3-5 kg);
tail length 16-26 in (40-67 cm). Coarse, dense fur is colored
fawn to brownish with a black “vest” down its back. Tongue
can extend 1.3 ft. (0.4m). Tail is prehensite; fore feet have four
claws, and hind feet have five claws.

DISTRIBUTION
Southeast Mexico, Central America, South America west of the
Andes from northwestern Venezuela to northwestern Peru.

HABITAT
Savanna, thorn scrub and dry forests, rainforest.

BEHAVIOR

Diurnal and nocturnal, arboreal and terrestrial. Tamanduas are
often accompanied by thick clouds of flies and mosquitoes in
the rainforest. A population density of 0.05 animals per 2.5
acres (1 ha) and a home range size of 61.8 acres (25 ha) has
been recorded on Barro Colorado Island, Panama.
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Tamandua tetradactyla

Tamandua mexicana

FEEDING ECOLOGY AND DIET

Feeds on terrestrial as well as arboreal ants and termites.
Montgomery (1985) reports about 9,000 ants per day con-
sumed by animals on Barro Colorado Island.

REPRODUCTIVE BIOLOGY
A single young is born in spring after a gestation of 130-150
days. Probably polygynous.

CONSERVATION STATUS

Not threatened at this time, however, habitat destruction is a
threat to this species in much of the range. At the time of this
writing this species had only one known representative in cap-
tivity.

SIGNIFICANCE TO HUMANS
The tendons of the tail are used to make rope. ¢

Giant anteater
Myrmecophaga tridactyla

TAXONOMY
Myrmecophaga tridactyla Linnaeus, 1758, Pernambuco, Brazil.

OTHER COMMON NAMES
English: Ant bear; French: Tamandua bandeira; Spanish: Oso
caballo.
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PHYSICAL CHARACTERISTICS

Total length 68-110 in (174-280 cm); weight 48-88 Ib (22-39
kg); tail length 25-35 in (64-90 cm). Long, thick, coarse and
stiff fur colored with black, brown, white and gray bands.
Forelegs are white, wrists are crossed by a black band. The
head is greatly elongated and narrow. The eyes are small and
the ears are rounded. The worm-like tongue can extend more
than 2 ft (0.6 m) outward. The tail is long, bushy and it is not
prehensile. Forefeet with four sickle-shaped claws, the center
two being greatly enlarged and powerful, the hindfeet have five
short claws.

DISTRIBUTION

Guatemala, Panama, South America, east of the Andes to
Northern Uruguay and west of the Andes to Northern Ar-
gentina.

HABITAT

Dry forest, rainforest, savanna, and grasslands. Primarily ter-
restrial but capable of climbing. Can also swim across large
bodies of water.

BEHAVIOR

Nocturnal and diurnal. A large terrestrial animal known to
cover an average of 7 miles (11 km) a day while foraging in its
home range of 22,240 acres (9,000 ha). Giant anteaters walk on
their knuckles due to the extreme size of the foreclaws. They
can be functionally bipedal while searching, digging, feeding
and during times of defense. Depressions in the ground are

Family: Anteaters

used as shelter and the animal covers itself with the tail. Adults
make a roaring sound when disturbed. Giant anteaters are ca-
pable of flicking their tongue at speeds of 160 times per
minute. In captivity, they have been known to live for over
thirty years.

FEEDING ECOLOGY AND DIET
Feed primarily on ants and termites. Occasionally feed on bee-
tle larva, soft fruits and carrion. Giant anteaters often consume
more than 30,000 insects per day.

REPRODUCTIVE BIOLOGY

Probably polygynous. Sexual maturity has been achieved at 18
months of age in captivity. Females give birth to a single
young after about 190 days gestation. The young are patterned
identically to the mother; while being carried on the mother’s
back the bands of the two animals visually unite and provide
camouflage. The young nurse for approximately two months,
then begin taking insects. Neonates often ride on the mothers
back for six to nine months before they become self-sufficient.
They grasp the long hairs of their mother and produce a shrill
call if isolated.

CONSERVATION STATUS

Vulnerable; threatened in much of the range due to habitat
loss and hunting. There are also many losses due to wild fires,
as the fur is quick to ignite from stray sparks.

SIGNIFICANCE TO HUMANS
Hunted for trophies, food and skin. ¢
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(Dasypodidae)

Class Mammalia
Order Xenarthra .
Family Dasypodidae e

Thumbnail description

Small to medium-sized omnivore or insectivore
with homodont teeth and a tough carapace
covering portions of the back, face, tail and
legs; sparse hairs cover soft underside;
elongated or shovel-shaped head has small
eyes and ears and powerful legs have large
claws for digging

Size
Head-to-tail length: 6-59 in (0.15-1.5 m);
weight: 0.18-66 Ib (0.08-30 kg)

Number of genera, species
8 genera; 20 species

Habitat : 7
Forest (deciduous, cloud, and rain), savanna, :
pampas, desert, and scrub )

Conservation status 4
Endangered: 1 species; Vulnerable: 5 species;
Lower Risk/Near Threatened: 2 species; Data
Deficient: 4 species o

Distribution
Latin America with one species ranging into southern North America

Evolution and systematics

Fossil armadillos found in South America are considered
the oldest members of this order. During the Tertiary Pe-
riod, they diversified in South America when it was isolated
from the north. After the land bridge formed, armadillos in-
vaded North America but became extinct there only 10,000-
15,000 years ago. These invaders included giant herbivorous
armadillos (pampatheres) and those resembling armadillos liv-
ing today. Also present were rhinoceros-sized glyptodonts
with solidly sutured carapaces without movable banding that
may have had limited locomotion. Spines or club-like struc-
tures on the end of their tails were used for deterring preda-
tors or fighting other glyptodonts. These clubs could exert a
force that could have caused fractures observed on fossil cara-
paces. Since the mid-nineteenth century, the nine-banded
armadillo (Dasypus novemcinctus) has reinvaded North Amer-
ica, expanding its range into the southeastern United States.
Similarities observed between living armadillos and their

ancestors led Charles Darwin to develop the law of the The giant armadillo (Priodontes maximus) eats primarily termites.
succession (i.e., the same types of organisms replace one an- (Photo by Paul Crum/Photo Researchers, Inc. Reproduced by per-
other within the same area), an adjunct to descent with mod- mission.)

ification.

Grzimek’s Animal Life Encyclopedia 181



Family: Armadillos

Some phylogenies based on molecular data have used ar-
madillos to place xenarthrans as a sister taxon to ferungulates
(carnivores and hoofed mammals), whereas others place them
with Afrotheria (elephants, hyraxes, and aardvarks). The ar-
madillo suborder, Cingulata, split from anteaters and sloths
around the Cretaceous/Tertiary boundary. Cingulata has only
one living family, Dasypodidae, which has three main clades
represented by the subfamilies: Dasypodinae, the long-nosed
genus that arose first, Tolypeutinae (giant, naked-tailed, and
three-banded armadillos), and the closely related Euphracti-
nae (hairy, yellow, and pichi armadillos). Phylogeny within
the subfamilies remains unclear. The genus, Chlamyphorus,
does not appear in the analysis because populations were rare
and not sampled.

Physical characteristics

The Spanish word armadillo means “little armored one.”
Armadillos are quite unique in that they are the last mammals
to have a shell, that is, an ossification of the corium interrupted
by several folds of the skin. The surface of the skin is gray or
brown, quite soft and feels like leather. Thanks to the skin
folds, the animal is very agile. Surprisingly stocky and low to
the ground, armadillos are medium-sized mammals with ex-
tra articulating structures in the vertebral column that pre-
sumably improve digging. Armadillos are named for the tough
bony carapace that covers the pelvic and pectoral girdles as
well as areas on the head, limbs, and portions of the tail. Made
of ossified dermal tissue covered with a horny epidermis, the
carapace, ranging in color from dark to yellow-white, provides
protection from thorny vegetation, conspecifics and predators.
When harassed, armadillos will tuck their eyes under the
shoulder shield and coil slightly to minimize the amount of
exposed flesh. Three-banded armadillos (Tolypeutes) take this
to the extreme and bend completely into a ball, exposing only
thick carapace. Girdle-like armor banding (3—13) separated by

A nine-banded armadillo (Dasypus novemcinctus) drinks from a shal-
low stream in Texas, USA. (Photo by A. Blank. Bruce Coleman, Inc.
Reproduced by permission.)
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flexible
bands

Tolypeutes rolling into a ball, its defensive posture. (lllustration by
Jacqueline Mahannah)

folds of skin provides flexibility and agility in locomotion.
Black to white-colored hairs may be interspersed on the cara-
pace and cover their soft underbellies.

The head varies from shovel-shaped to elongated and nar-
row. The ears vary in length as well and can be pointed or
rounded. Powerful limbs bear formidable claws for digging
burrows and gathering food. Hind limbs always have five dig-
its while the number of forelimb digits varies (three to five)
depending on the species. Naked-tailed (Cabassous) and giant
armadillos (Priodontes maximus) possess an enlarged claw on
the forelimb used to tear into termite and ant mounds. Wield-
ing this large claw and rotating their carapaces back and forth
enable these armadillos to escape predators by burying them-
selves within minutes.

Distribution
Most armadillos are restricted to South America, specifi-
cally east of the Andes to the Atlantic coast and south to the
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Dasypus moves backwards as it gathers nesting material between its belly and front paws. (lllustration by Jacqueline Mahannah)

Strait of Magellan. Exceptions include the northern naked-
tailed (C. centralis) and the nine-banded armadillos that have
expanded their ranges into southern Mexico and the south-
eastern United States, respectively.

Habitat

Armadillos are terrestrial to fossorial, exploiting habitats
ranging from rainforests to desert, including deciduous
and cloud forests, grasslands, llanos, savanna, and thorny
scrub. In tropical rainforests armadillos are second only to
sloths in mammalian biomass. Adult armadillos are prey to
jaguars, pumas, jaguarundis, wild dogs, maned wolves,
black bears, and alligators. Probably due to their smaller
size, nine-banded armadillo juveniles have twice the mortal-
ity of adults, falling prey to these and other animals includ-
ing raptors.

Burrows, built for sleeping, nesting, escaping predators,
or creating an insect reservoir, are dug in well-drained soils
or into ant and termite mounds. Naked-tailed armadillos
dig a fresh burrow nightly while nine-banded armadillos
may reuse 20 burrows per year. In some species, adults and
juveniles build nests in burrows by gathering and tucking
grass or dead leaves between body and forelimbs, hopping
backwards to the burrow, and depositing material by kicking
their back feet. Female larger hairy (Chaetophractus villosus),
nine-banded and Brazilian seven-banded (D. septremcinctus)
armadillos construct above ground grass shelters prior to
parturition.
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Behavior

Armadillos are primarily solitary though young siblings
and consorting pairs forage together. Llanos long-nosed ar-
madillos (D. sabanicola) have been seen feeding in groups in
elevated areas in floodplains. Social organization for most
species is unknown with the exception of nine-banded ar-
madillos. In this species, males and females have overlapping

— -
o

"v

A three-banded armadillo (Tolypeutes matacus) rolls into a ball for pro-
tection. (Photo by George B. Schaller. Bruce Coleman, Inc. Reproduced
by permission.)
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A hairy armadillo (Chaetophractus villosus) near Puerto Piramide, Ar-
gentina. (Photo by © Steve Kaufman/Corbis. Reproduced by permis-
sion.)

home ranges. Females may or may not share an area with
each-other depending on density. Although males do overlap
in home range, breeding males may use more exclusive areas.
These breeding “territories” are maintained by aggression di-
rected at non-breeding males. Female aggression in nine-
banded, yellow (Euphractus sexcinctus), and larger hairy
armadillos is associated with lactation. Defense of space was
also seen in northern long-nosed armadillos during the breed-
ing season.

These animals communicate through scent and sound. Se-
cretions from glands in the anal region, on the feet, ears, and
pelvic shield function for marking of habitat, identifying in-
dividuals, and advertising sexual receptivity. Chemical com-
position of anal sac glands changes during estrus in nine-
banded armadillos and paired females conspicuously wag their
tails after male solicitation. The position of large smelly
glands on the yellow armadillos pelvic shield suggests a bur-
row-marking function. Armadillos give off a snuffling sound
while foraging and some make a growling sound or a scream
when captured. Both sexes in nine-banded armadillos softly
chuck during courtship. A buzzing sound may be heard be-
tween mother and young. Strangely, armadillos seem unaf-
fected by human voice. Eyesight is so poor that they may run
into objects in their path.

Activity is mostly crepuscular and/or nocturnal although
yellow, three-banded, northern long-nosed, and pichi (Za-
edyus pichiy) armadillos forage during the day. Many species
shift activity periods seasonally, becoming more diurnal as
temperatures drop. Only Andean hairy (C. nationi) and pichi
armadillos hibernate. Young nine-banded armadillos have a
morning and an evening peak of activity. When active, ar-
madillos mostly forage. When disturbed, many balance on
back feet and tail and sniff to monitor for predators or con-
specifics. If suddenly surprised, nine-banded armadillos will
leap into the air and land running, startling a predator. This
escape strategy is used unsuccessfully with automobiles, re-
sulting in road kills. Armadillos are champion sleepers, spend-
ing upwards of 16 hours snoozing per day.
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A seven-banded armadillo (Dasypus septemcinctus) foraging in Bolivia.
(Photo by Harald Schiitz. Reproduced by permission.)

Feeding ecology and diet

Armadillos are primarily insectivores, feeding on adult and
larval forms of beetles, ants, and termites. Some species are
myrmecophagic while others opportunistically forage on in-
vertebrates, small vertebrates, carrion, and plant material.
Some ingest fruit seasonally. Armadillos ingest large amounts
of dirt for mammals. It is unknown whether dirt is required
for proper digestion or trace minerals or enters the gut inci-
dentally with food.

Armadillos root around in leaf litter and pause periodically
perhaps to sense soil-dwelling prey. Once prey is detected,
armadillos use their formidable claws to dig rapidly, excavat-
ing small conical pits or tearing into ant and termite mounds.
Their sticky tongues effectively lap up the scurrying insects.
One stomach had more than 40,000 ants present. Armadillos
have a very low metabolic rate, which means that they do not
waste a lot of energy producing heat. This also means that
they are not good at living in cold areas, because they are not
efficient at keeping warm. They do not have any fat reserves,
so they must forage for food on a daily basis. A few consec-
utive cold days can be deadly to the animals.
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The southern naked-tailed armadillo (Cabassous unicinctus) is smaller
than the greater naked-tailed armadillo (Cabassous tatouay) but shares
the same nocturnal habits. (Photo by Jany Sauvanet/Photo Researchers,
Inc. Reproduced by permission.)

Reproductive biology

Mating for most species appears to be polygynous and oc-
curs in the summer but some species breed year round in cap-
tivity. During courtship, a male follows the female and, for
nine-banded armadillos, they forage together for several days.
"The male checks receptivity by soliciting the female to lift her
tail by lightly touching her back. Fertilization occurs but im-
plantation of the embryo is delayed for four months in some
species. Most species have a litter of one to three young per
year. Unique to mammals, Dasypus females exhibit obligate
polyembryony, thereby giving birth to genetically identical
young (two to 12 depending on the species). Parental care is
solely the job of the female. Mating systems are unknown for
most species except nine-banded armadillos. Gestation is 140
days, newborn are blind and naked with soft leathery skin, that
hardens into armor within a few days. The young are nursed
for 2-2.5 months, and start to walk around after a week and
open their eyes after 3—4 weeks.

Conservation status

Of the 20 species of armadillos, 12 are listed as Vulnerable,
Endangered, Near Threatened, or Data Deficient. Exploita-
tion for food and loss of habitat are the main reasons for de-
cline. Many populations are fossorial and have not been
studied thoroughly and so their current status is unclear. The
hairy long-nosed armadillo (D. pilosus) is known only from a
few skins from mountains in Peru.

Significance to humans

Armadillos are exploited throughout Latin America for
food. They are considered so tasty that one Mexican society
circumvented food taboos by calling them turkeys. In the
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A nine-banded armadillo (Dasypus novemcinctus) with young. (Photo
by Jeff Foott. Bruce Coleman, Inc. Reproduced by permission.)

United States during the Great Depression in the thirties, ar-
madillos were readily consumed and given the names Texas
turkey and Hoover hog. Souvenir purses and baskets with tail
handles are formed from hollowed-out carapaces. Stuffed
specimens on tip toes still line shop shelves in Mexican bor-
der towns. Armadillos are unwanted guests in suburban set-
tings and agricultural fields. Ranchers have also targeted
armadillos for extermination because their burrows report-
edly lead to broken limbs of livestock and horses. Many
change their minds upon hearing that armadillos are the only
known predator of fire ants in the United States. Armadillos
also are used as research models in the study of leprosy and
development of a vaccine, because they are the only animals
that can transmit leprosy.

The pink fairy armadillo (Chlamyphorus truncatus) is the smallest of
all armadillos. (Photo by N. Smythe/Photo Researchers, Inc. Repro-
duced by permission.)
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1. Yellow armadillo (Euphractus sexcinctus); 2. Pink fairy armadillo (Chlamyphorus truncatus); 3. Small hairy armadillo (Chaetophractus vellero-
sus); 4. Greater naked-tailed armadillo (Cabassous tatouay); 5. Giant armadillo (Priodontes maximus); 6. Nine-banded armadillo (Dasypus novem-
cinctus); 7. Southern three-banded armadillo (Tolypeutes matacus). (lllustration by Jacqueline Mahannah)
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Species accounts

Nine-banded armadillo
Dasypus novemcinctus

SUBFAMILY
Dasypodinae

TAXONOMY
Dasypus novemcinctus Linnaeus, 1758, Brazil.

OTHER COMMON NAMES
English: Common long-nosed armadillo; French: Tatou a neuf
bandes; German: Neunbinden-Giirteltier; Spanish: Mulita.

PHYSICAL CHARACTERISTICS

Length 25.4 in (64.6 cm); weight 9.9 1b (4.5 kg). Dentition:
7-9/7-9. Has 7-9 bands, a long banded tail, an elongated face,
and large ears held close together.

DISTRIBUTION
Latin America, southern North America.

HABITAT
Forested areas preferred.

BEHAVIOR

Crepuscular and nocturnal but more diurnal during the winter.
Solitary. Prescribed home ranges maintained. Male breeding
territories suggested. Polygynous. Can go without oxygen for
short periods while foraging in soil. Walks across the bottom

Dasypus novemcinctus
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of small streams but gulps air and dogpaddles across larger
bodies of water. Armadillos are fond of water; under arid, dry
climatic conditions, they concentrate in the vicinity of streams
and water holes. Tracks in the mud around small ponds give
evidence that the armadillos visit them not only for purposes of
drinking and feeding, but also to take mud baths. Armadillos
are timid animals. They are almost constantly active when for-
aging and probing into crevices and under litter for food. They
continuously grunt while foraging and do not seem to be par-
ticularly attentive to their surroundings. They communicate
with each other by low-volume sounds.

FEEDING ECOLOGY AND DIET

Eats beetles, beetle larvae, ant larvae, other insects and inverte-
brates, small vertebrates, and fruit seasonally. Moves noisily
through leaf litter stopping periodically to probe the soil.

REPRODUCTIVE BIOLOGY

Polygynous mating occurs in summer months, June though Au-
gust in the United States. Courtship may last several days. Im-
plantation of embryo is delayed for four months or as long as
two years. Gestation lasts four months with births occurring
about 65 days after implantation. Females exhibit polyembryony,
giving birth to four genetically identical young. Not all individu-
als breed in a given year. In one population, genetic studies
showed only one third of adults were parents over a four-year
period. Ovulation is inhibited during drought conditions.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
Used as food and as an animal model for penile erection and
leprosy studies. ¢

Small hairy armadillo

Chaetophractus vellerosus

SUBFAMILY
Euphractinae

TAXONOMY
Dasypus vellerosus (Gray, 1865), Bolivia.

OTHER COMMON NAMES
English: Small screaming armadillo; French: Petit tatou velu;
German: Weisshaar-Girteltier; Spanish: Quirquincho chico.

PHYSICAL CHARACTERISTICS

Length 14.6 in (37 cm); weight 1.9 Ib (850 g). Dentition: 9/10.
Smallest of the hairy armadillos, it has a broad head shield with
widely spaced ears and 18 bands. Silky hairs sparsely cover the
body. Kidneys concentrate fluids and are thus adapted to arid
climates.

DISTRIBUTION
Bolivia, Paraguay, and Argentina.

HABITAT
Sandy desert habitat that is not rocky.

187



Family: Armadillos

Euphractus sexcinctus

Chaetophractus vellerosus

BEHAVIOR

Fossorial and nocturnal to avoid the day’s heat but become
more diurnal in the winter. Spend most of their time foraging
near vegetation in prescribed home ranges (4.7 ha on average).
In captivity, forages systematically, spiraling inwardly in a
patch. Multiple burrows, found in sand dunes or near vegeta-
tion, are used for resting, shelter and foraging. Gives off an
eerie scream when handled.

FEEDING ECOLOGY AND DIET

Omnivorous diet consists of invertebrates, vertebrates and
plant material. Summer diet includes rodents (20%). Diet
adapted to desert life where insects are scarce.

REPRODUCTIVE BIOLOGY
Captive animals give birth to one to two young and have a ges-
tation period of 65 days. Probably polygynous.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Yellow armadillo
Euphractus sexcinctus

SUBFAMILY
Euphractinae

TAXONOMY
Dasypus sexcinctus (Linnaeus, 1758), Brazil.
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OTHER COMMON NAMES
English: Six-banded armadillo; French: Tatou a six bandes;
German: Sechsbinden-Giirteltier; Spanish: Gualacate.

PHYSICAL CHARACTERISTICS

Length 24.3 in (61.6 cm); weight 9.9 1b (4.5 kg). Dentition:
9/10 or 8/9. Has a yellowish carapace with long light hairs, a
broad face shield with small separated ears, and a pelvic shield
with 2-4 holes secreting scent.

DISTRIBUTION
Suriname, Brazil, Uruguay, Paraguay, and parts of Argentina.

HABITAT
Inhabits savanna, steppe and forest edge.

BEHAVIOR
Diurnal. Reuses burrows probably marking them with pelvic-
shield glands. Unusual in that they bite when handled.

FEEDING ECOLOGY AND DIET
Omnivorous, feeding on plant material, invertebrates and ver-
tebrates including carrion. Four rodents were found in stomach

of one road kill.

REPRODUCTIVE BIOLOGY

Females give birth to one to three young of mixed sex per lit-
ter. Does not exhibit polyembryony. In captivity gestation
length is 60-65 days. May be polygynous.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
Used as food. &

Southern three-banded armadillo
Tolypeutes matacus

SUBFAMILY
Tolypeutinae

TAXONOMY
Loricatus matacus (Desmarest, 1804), Argentina.

OTHER COMMON NAMES
French: Tatou a trios bandes du Sud; German: Kugel
Giirteltier; Spanish: Bolita.

PHYSICAL CHARACTERISTICS

Length 12.4 in (31.4 cm); weight 2.4 Ib (1.1 kg). Dentition:
9/9. Three bands. Thick carapace. Short tail. Walks on tips of
claws on forelimb.

DISTRIBUTION
Argentina, Bolivia, Brazil, and Paraguay.

HABITAT
Grassland and open plains.

BEHAVIOR

When threatened, rolls up into a ball, exposing only its cara-

pace and tail and head shields. Diurnal. Does not dig burrows
but uses those built by other species. Individuals found sleep-
ing together in winter (also the breeding season).

FEEDING ECOLOGY AND DIET
Feeds on ants and termites obtained by digging shallow pits.
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Tolypeutes matacus

Priodontes maximus

Cabassous tatouay

Chlamyphorus truncatus

REPRODUCTIVE BIOLOGY

Pairing occurs during the breeding season. Captive males so-
licit females by gently touching their dorsal side. Gives birth to
one offspring per year in spring or summer but in captivity
birthing occurs year round.

CONSERVATION STATUS
Lower Risk/Near Threatened. Another species, Tolypeutes tricinc-
tus, thought to be extinct in wild, was rediscovered in Brazil.

SIGNIFICANCE TO HUMANS
Used for food. ¢

Greater naked-tailed armadillo
Cabassous tatouay

SUBFAMILY
Tolypeutinae

TAXONOMY
Loricatus tatouay (Desmarest, 1804), Paraguay.

OTHER COMMON NAMES
French: Grand tatou a queue nue; German: Grosses
Nacktschwanz-Giirteltier; Spanish: Tatd-ai mayor.

PHYSICAL CHARACTERISTICS

Length 25 in (63.7 cm); weight 11.8 Ib (5.35 kg). Dentition: 9/8.
They resemble small versions of giant armadillos except no ar-
mor on their tails.

DISTRIBUTION
Brazil, Uruguay, Paraguay, and Argentina.
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HABITAT
Found along rivers but also reported in grassland communities.

BEHAVIOR

Nocturnal forager but may continue to feed near its burrow
shortly after sunrise. When harassed they quickly bury them-
selves within minutes. When handled they vocalize like a

grunting pig.

FEEDING ECOLOGY AND DIET

Primarily myrmecophagous but also feeds on incidental inver-
tebrates present in the mounds. Holes are dug directly into the
mounds or where insects are foraging.

REPRODUCTIVE BIOLOGY
Females give birth to one offspring per year. No information
available on seasonality or mating behavior.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. &

Giant armadillo
Priodontes maximus

SUBFAMILY
Tolypeutinae

TAXONOMY
Dasypus maximus (Kerr, 1792), French Guiana.
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OTHER COMMON NAMES
French: Tatou géant; German: Riesengiirteltier; Spanish: Tatd
carrera.

PHYSICAL CHARACTERISTICS

Length 4.9 ft (1.5 m); weight 66 1b (30 kg). Dentition 18/19.
Largest of the living armadillos. Colored darkly with many
narrow bands and an armored tail.

DISTRIBUTION
Venezuela, Colombia, Brazil, and Argentina.

HABITAT
Tropical forest and open savanna.

BEHAVIOR
Fossorial and nocturnal. Digs its burrows in open fields and
termite mounds, destroying the mound in the process.

FEEDING ECOLOGY AND DIET
Myrmecophagous (feeds on ants).

REPRODUCTIVE BIOLOGY
Females give birth to one to two young per litter per year.
Polygynous.

CONSERVATION STATUS
Listed as Endangered because of overexploitation and loss of
habitat.

SIGNIFICANCE TO HUMANS
Hunted for food within its range. ¢

Pink fairy armadillo

Chlamyphorus truncatus

SUBFAMILY
Chlamyphorinae

Vol. 13: Mammals Il

TAXONOMY
Chlamyphborus truncatus Harlan, 1825, Argentina.

OTHER COMMON NAMES

English: Lesser pink fairy armadillo; French: Petit
pichiciego; German: Kleiner Giirteltier; Spanish: Pichiciego
menor.

PHYSICAL CHARACTERISTICS

Length 5.9 in (15 cm); weight 4.2 oz (120 g). Has reduced eyes
and ears. Carapace is attached along backbone. Long silky hair
found ventrally, extending up under the carapace. Face and
rear shields are flexible.

DISTRIBUTION
Argentina.

HABITAT
Sandy to mixed soil types with limited thorny, scrubby vegeta-
tion.

BEHAVIOR

Fossorial and nocturnal. Captive animals are active periodically
throughout the day. They burrow under obstacles rather than
going around.

FEEDING ECOLOGY AND DIET
Omnivorous diet of insects, other invertebrates, plant material,
and occasionally carrion.

REPRODUCTIVE BIOLOGY
Gives birth to one young per litter per year. Probably polygynous.

CONSERVATION STATUS
Listed as Endangered.

SIGNIFICANCE TO HUMANS
None known. ¢

Common name /
Scientific name/ Physical
Other common names characteristics

Habitat and
behavior Distribution Diet status

Conservation

Cabassous centralis

French: Tatou; German:
Weisskopf-Zweizehenfaultier;
Spanish: Armado de zapilots

Head is broad, snout is short and wide,
ears are well-separated. Head and body
length 12-28 in (30-71 cm), tail length
4-7in (10-18 cm).

Chacoan naked-tailed armadillo  Upperparts dark brown to black, lateral
Cabassous chacoensis

on forefeet. Snout is short and broad,
head is broad, ears are widely separated.
Head and body length 11.8-19.2 in
(30-49 cm), tail length 3.5-7.9 in

(9-20 cm).

Cabassous unicinctus
Head is broad, snout is short and wide,
ears are well-separated. Head and body
length 12-28 in (30-71 cm), tail length
4-7in (10-18 cm), weight 4.8-10.6 Ib
(2.2-4.8 kg).

[continued]

Northern naked-tailed armadillo Dark brown to almost black with yellow  Grasslands and wooded
lateral areas, underparts are yellow-gray. areas. Solitary and nocturnal. northern Colombia.

Grasslands, semiarid and
edges of carapace are yellow, underparts moist lowlands, upland
are dull yellowish gray. Five large claws  areas, and riversides.
Solitary and nocturnal.

Southern naked-tailed armadillo Dark brown to almost black with yellow  Grasslands and wooded
lateral areas, underparts are yellow-gray. areas. Solitary and nocturnal. the Andes from

Mexico (Chiapas) to Mainly insects, including  Data Deficient
larvae and adult scarab

beetles, termites, and

ants. Also consume

earthworms, bird eggs,

and small reptiles and

amphibians.

Gran Chaco of western  Termites and ants. Data Deficient
Paraguay and north-

western Argentina.

South America east of ~ Termites and ants. Not threatened

Colombia to Mato
Grosso do Sul, Brazil.
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Common name /

Scientific name/ Physical Habitat and Conservation
Other common names characteristics behavior Distribution Diet status
Andean hairy armadillo Varies from yellowish to light brown. Burrows in steep slopes. Cochabamba, Oruro, Some small vertebrates,  Vulnerable

Chaetophractus nationi

Spanish: Quirquincho de la puna

Large hairy armadillo
Chaetophractus villosus
Spanish: Quirquincho grande

Chacoan fairy armadillo
Chlamyphorus retusus
German: Girtelmull; Spanish:
Pichiciego chaquefo

Southern long-nosed armadillo

Dasypus hybridus
Spanish: Mulita orejuda

Great long-nosed armadillo
Dasypus kappleri

Spanish: Armadillo narigén
mayor

Hairy long-nosed armadillo
Dasypus pilosus

Llanos long-nosed armadillo
Dasypus sabanicola

Eighteen dorsal bands, 8 are moveable.
Has hair between scales and a head
shield 2.3 in long by 2.3 in wide (6 by

6 cm), head and body length 8.6-15.7 in
(22-40 cm), tail length 3.5-6.9in
(9-17.5cm).

Skin is brown to pinkish and hair is
grayish brown to white. Double layer of
horn and bone covers majority of dorsal
side. Small shield on head. Carapace
consists of 18 bands, 7 to 8 of which are
moveable. Ventral area covered by soft
skin. Head and body length 8.6-15.7 in
(2.2-4.0 cm), average weight 4.4 Ib

(2 kg).

Characteristic pelvic armor firmly
attached to spine and pelvic bones.
Twenty-four mobile, dorsal bands. Head
shield, white hair sparse on dorsal
surface, curved claws on hands and feet.
Head and body length 5.5-6.9 in
(14.0-17.5 cm), tail length 1.4 in

(3.5 cm).

Very little hair on upper part of body,
sparsely scattered and pale yellow on
undersides. Carapace ranges from
mottled brown to yellow in coloration.
Long, pointed nose, short legs. Head
and body length 9.4-22.6 in (24.0-57.3
cm), tail length 5-19 in (12.5-48.3 cm),
weight 2.2-22 |b (1-10 kg).

Sparse, pale yellow hair scattered on
underparts. Carapace coloration varies
from brown to yellowish white in color.
Long, pointed nose, and short legs.
Head and body length 9.4-22.5 in
(24.0-57.3 cm), tail length 519 in
(12.5-48.3 cm), weight 2.2-22 Ib
(1-10 kg).

Almost no hair on head. Long white and
pale yellow hair on shell and underparts,
giving furry appearance. Carapace
coloration varies from mottled brown to
yellowish white. Long, pointed nose and
short legs. Eleven moveable bands on
shell. Head and body length 9.4-22.5 in
(24.0-57.3 cm), tail length 5-19 in (12.5-
48.3 cm), weight 2.2-22 Ib (1-10 kg).

Almost no hair on head. Carapace
coloration varies from mottled brown to
yellowish white. Long, pointed nose and
short legs. Head and body length 9.4—
22.5in (24.0-57.3 cm), tail length 5—
19in (12.5-48.3 cm), weight 2.2-22 Ib
(1-10 kg).

Nocturnal and solitary. Body
temperature is regulated
ectothermically.

Open, semi-desert
environments. Diurnal, year-
round breeding, maximum
life span is 30 years.

Dry grasslands of Argentina,
Paraguay, and Bolivia. In
underground burrows in
warm and dry soils. Rare
and nocturnal, have been
observed making baby-like
crying sounds.

Dense, shady cover and
limestone formation from
sea level to 9,840 ft

(3,000 m). Build large nests
of grass or leaves, share
burrows with other
armadillos. Primarily
nocturnal.

Dense, shady cover and
limestone formation from
sea level to 9,840 ft

(3,000 m). Build large nests
of grass or leaves, share
burrows with other
armadillos. Primarily
nocturnal.

Dense, shady cover and
limestone formations from
sea level to 9,840 ft

(3,000 m) in elevation. Dig
deep burrows and share
them with other armadillos.
Primarily nocturnal.

Dense, shady cover and
limestone formations from
sea level to 9,840 ft

(3,000 m) in elevation. Dig
deep burrows and share
them with other armadillos.
Primarily nocturnal.

and La Paz, Bolivia.

Gran Chaco of Bolivia,
Paraguay, and
Argentina south to
Santa Cruz, Argentina,
and Magallanes, Chile.

Argentina, Paraguay,
and Bolivia.

Argentina, Paraguay,
and southern Brazil
south to Rio Negro,
Argentina.

Colombia (east of the
Andes), Venezuela
(south of the Orinoco),
Guyana, Suriname,
and south through the
Amazon Basin of
Brazil, Ecuador, and
Peru.

Only from the Peruvian
Andes in San Martin,
La Libertad, Hudnuco,
and Junin.

Llanos of Venezuela
and Colombia.

many insects, and some
vegetation.

Insects, invertebrates, Not threatened
small vertebrates, plants,

and carrion.

Insects, insect larvae, Vulnerable
worms, snails, roots,

and small seeds.

Insects, spiders, and Not threatened

small amphibians.

Insects, spiders, and Not threatened

small amphibians.

Mainly insects, spiders, ~ Vulnerable

and small amphibians.

Mainly insects, spiders, Data Deficient

and small amphibians.

Seven-banded armadillo Coloration of carapace varies from Dense, shady cover and Lower Amazon Basin ~ Mainly insects, spiders,  Not threatened
Dasypus septemcinctus mottled brown to yellowish white. Sparse, limestone formations from of Brazil to the Gran and small amphibians.
Spanish: Armadillo narigén de  white, long hair on underparts. Head and ~ sea level to 9,840 ft Chaco of Bolivia,
siete bandas body length 9.4-22.5in (24.0-57.3 cm), (3,000 m) in elevation. Dig Paraguay, and northern

tail length 5-19 in (12.5-48.3 cm), deep burrows and share Argentina.

weight 2.2 —22 1b (1-10 kg). them with other armadillos.

Primarily nocturnal.
[continued]
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Common name /

English: Dwarf armadillo;
Spanish: Piche de Patagonia

edges and hairs sticking up between
them. Hair coloration ranges from

and body length 10-13.2 in (26.0-33.5
cm), tail length 3.9-5.5in (10.0-14.0 cm).

Scientific name/ Physical Habitat and Conservation
Other common names characteristics behavior Distribution Diet status
Brazilian three-banded armadillo Coloration is blackish brown. Most have  Tropical deciduous forest on  Brazilian states of Termites, invertebrates, ~ Vulnerable
Tolypeutes tricinctus moveable bands. Can completely elevated portions of the Bahia, Ceard, and and fruit.
enclose themselves in their own shell by~ Brazilian plateau. Forages Pernambuco.
rolling into a ball. Tail is short and thick. with powerful claws.
Head and body length 8.5-10.7 in (21.8—
27.3 cm), tail length 2.3-3.2 in (6.0-
8.0 cm), weight 2.2-3.5 Ibs (1-1.6 kg).
Pichi Small ears, developed claws, and dark Grasslands and arid regions  Mendoza, San Luis, Insects, worms, some Data Deficient
Zaedyus pichiy brown armor. Armor has white to yellow  of southern South America. ~ and Buenos Aires, plant matter (like

Usually resides in areas with  Argentina, south
sandy soils. Primarily
yellow to white. Tail is usually yellow. Head nocturnal.

tubers), carrion, and
through Argentina and other animal matter.
eastern Chile to the
Straits of Magellan.
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Insectivora

(Insectivores)

Class Mammalia
Order Insectivora
Number of families 7

Number of genera, species 67 genera; 426
species

Photo: A lesser hedgehog tenrec (Echinops telfairi)
mother and babies foraging. (Photo by Harald
Schutz. Reproduced by permission.)

Introduction

In 1758, when Linnaeus published his taxonomy master-
piece, Systema Naturae—the bible for all past, present and un-
doubtedly future taxonomists—the organisms were classified
according to their visible physical characteristics. The order
Insectivora was reserved for organisms observed eating in-
sects. Linnaeus listed three families in this category: Talpi-
dae (Old World moles), Erinaceidae (hedgehogs), and

Soricidae (long-tailed shrews).

Today, the order Insectivora consists of seven families: the
Erinaceidae, with seven genera and 21 species of gymnures
and hedgehogs; the Chrysochloridae includes seven genera
and 18 species of golden moles; the Tenrecidae features ten
genera and 24 species of tenrecs; the Solenodontidae consists
of one genera and three species of solenodons; the Ne-
sophontidae has one genus, Nesophontes, and six species of ex-
tinct West Indian shrews; the Soricidae includes 24 genera
and 311 species of shrews; and the Talpidae features 17 gen-
era and 41 species of moles, shrew moles, and desmans.

The order Insectivora has 426 species of small mammals,
three-fourths of which are shrews, quite possibly the smallest
of all mammals. The Insectivora is the third largest order of
mammals. The Rodentia is the largest with over 2,000 species
and the Chiroptera (bats) is the second with over 900 species.

Evolution and systematics

The timing of the origin of extant Insectivora species has
been and continues to be a topic of great debate among sci-
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entists. It is widely accepted, however, that Insectivora are the
most primitive of the true placental mammals existing today
and the ones from which present day mammals evolved. Most
of the primitive eutherian (placental) mammals were insecti-
vores. To date, common classification practice has been to in-
clude some of the primitive eutherians with all recent
Insectivora members based on their similar dentition. The
earliest insectivore fossils are believed to be those of Barodon
and Paranyctoides. These remains date from the mid to late
Cretaceous period, approximately 100 million years ago
(mya). Remains of small insect eaters from Asia, zalamb-
dalestids, along with kennalestid remains from Central Amer-
ica, are believed to date back to the Late Cretaceous.

Erinaceidae fossils date back to the Paleocene to early
Pliocene in North America. Other fossils discovered in Africa
date from the early Miocene to Recent, from late Paleocene
to Recent in Europe, and from Eocene to Recent in Asia. The
Solenodontidae dates from the late Mesozoic and early Ceno-
zoic in North America and the Caribbean to Recent in Cuba
and Hispaniola. Eight species of Nesophontidae are believed
to have survived the Pleistocene period on into the 1900s.
Lack of physical evidence of their ongoing survival has led
scientists to conclude that they are now extinct. Most of the
Tenrecidae began to evolve in Madagascar from the Pleis-
tocene to Recent. Other records show that they existed dur-
ing the middle Eocene to middle Oligocene in North America
and from the Miocene to Recent in Africa. Chrysochloridae
fossils dating back to the Miocene (Kenya) and Pleistocene
(South Africa) and resembling Recent species were discovered
in Africa. There are varying opinions regarding the evolution
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A smoky shrew (Sorex fumeus) foraging in leaf litter. (Photo by Gary
Meszaros. Bruce Coleman, Inc. Reproduced by permission.)

of the Soricidae. This is due to the rarity of soricid fossils.
Some scientists believe that the Eocene period in Africa, Eura-
sia, northern South America, and North America marks the
onset of this family’s existence. Others believe that the Sori-
cidae existed only in Europe and North America during this
period and from Miocene to Recent in Africa and Asia, Pleis-
tocene to Recent in northwest South America, and early
Oligocene to Recent in Europe and Asia. We know of recent
Talpidae fossils dating back to Miocene in Europe and recent
protein studies show that they were present in North Amer-
ica during that period as well. Otherwise their geological
range is also believed to be early Oligocene to Recent in
North America, and late Miocene to Recent in Asia.

For a long time, Insectivora was the order into which sci-
entists put species of questionable lineage or those mammals
that were characterized by the lack of distinctive features pos-
sessed by other mammals. As phylogenetics (identifying and
understanding relationships between life forms) and other sci-
entific dating methods improve, and as additional fossils are
discovered, Insectivora is becoming less of a catchall order
but not necessarily less controversial.

There are many examples of the difficulties in classification
surrounding Insectirora. Prior to 1972, for example, elephant
shrews were part of Insectivora. Then one group of scientists
decided that because these mammals possessed certain physi-
cal characteristics not typical of most other insectivores—
moles, shrews, hedgehogs, and tenrecs—such as an auditory
bulla, an entotympanic bone, a complete zygomatic arch and a
large jugal bone, elephant shrews should be placed in a sepa-
rate order, namely Macroscelidea. Other taxonomists believed
that Insectivora should be divided into two suborders: Meno-
typhla consisting of Macroscelididae (elephant shrews), Tupai-
idae (tree shrews), and Lipotyphla with the living families
Erinaceidae (gymnures and hedgehogs), Chrysochloridae
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(golden moles), Tenrecidae (tenrecs), Solenodontidae (solen-
odons), Soricidae (shrews), and Talpidae (moles, shrew moles,
and desmans). Other scientists felt that tree shrews belonged
with the primates and yet others believed that they should be
placed in a separate order altogether, Scandentia. There are
also those who believe that they have molecular evidence for
the origins of Insectivora and for a new order, Afrosoricida, of
endemic African mammals to include the families Chrysochlo-
ridae (golden moles) and Tenrecidae (tenrecs). Reallotment of
these two families would decrease the number of Insectivora
species by 51. The elephant shrews (Macroscelididae) would be
included in this new order as well. The Cynocephalidae (colu-
gos) has been moved around over the years between Insectivora
and Dermoptera, where they now reside. With Insectivora, it
would appear that as scientific techniques evolve, so families
and species fragment, multiply, and/or relocate.

Physical characteristics

The size of living insectivores ranges from a small mouse
to a large house cat. Savi’s pygmy shrew (Suncus etruscus), is
believed by many scientists to be the world’s smallest living
mammal weighing 0.04-0.10 oz (1.2-2.7 g) and measuring
1.4-2.1 in (36-53 mm) without the tail. The 1998 discovery
of a 65 million year old fossil jaw measuring 0.3 in (8 mm)
and belonging to the extinct Batonodoides, suggests that some
prehistoric insectivore mammals were even tinier than some
Savi’s pygmy shrew.

The moonrat, (Echinosorex gymnura) is the largest living in-
sectivore, weighing as much as 4.4 1b (2 kg) with a body mea-
suring up to 16 in (40.6 cm) and an 8 in (20.3 cm) long tail.
Found on the Malay Peninsula, Sumatra, and Borneo this in-
vertebrate and fruit-eating mammal keeps predators at bay by
releasing a foul odor. The largest extinct member of Insec-
tivora is thought to be Deinogalerix which means “terrible
hedgehog.” This 2-ft-long (61-cm-long) hairy mammal with
elongated snout, sharp teeth, and short legs lived in Europe
during the middle Miocene period about 15 mya.

Many members of Insectivora share the following charac-
teristics: five-clawed digits on each limb (pentadactyly); short
legs; annular (ring-shaped) tympanic bone; long, flat, small
skull; flat cranium (brain case); a small, smooth brain with
hemispheres that do not extend backward over the cerebel-
lum; an incomplete zygomatic arch (cheek bone); largely in-
terorbital, well developed and sharply demarcated olfactory
bulbs; small ears (exterior ones nonexistent in Talpidae) of-
ten lacking ossified auditory bulla (the bony covering of the
middle ear cavity); no intestinal caecum; pollex (thumbs) and
hallux (big toes) are not opposable; tibia and fibula are often
fused near the the ankle whereas the radius and ulna are sep-
arate. The otter shrew (Potamogale) is the only Insectivora
genus that does not have clavicles. A cloaca, the common pos-
terior chamber into which the digestive, urinary, and repro-
ductive tracts all discharge, which is uncommon in most
placental mammals, is frequently found in Insectivora species.
Male testes are abdominal, inguinal, or borne in a sac in front
of the penis; a baculum (o5 penis) is present in some species.
All members of this order have a chorioallantoic placenta that
allows the young to develop fully in the womb.
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A short-tailed shrew (Blarina brevicauda) eats a worm. (Photo by Dwight
Kuhn. Bruce Coleman, Inc. Reproduced by permission.)

Tiny eyes and poor eyesight are typical of insectivores.
Moles and desmans (talpids) are almost blind and in many
mature species the eyes are entirely covered with fur. Most
insectivores have small external ears, some concealed under
fur. Moles have no external ears. Asiatic water shrews (Chi-
marrogale) have tiny ears featuring a valvular flap that seals
the opening when they submerge themselves in water. The
cone-shaped snouts characteristic of insectivores come in
many different sizes and perform a wide variety of tasks. The
ethmoturbinal bones (bony plates that support nasal mem-
branes) are large. Coiled scrolls of bone make up the nasal
chamber that is covered with olfactory epithelium, the re-
ceptors of which are stimulated by airborne chemical mole-
cules. The insectivore olfactory sense is very keen. Some
snouts are long and thin with flexible tips for prodding in
muddy areas, others are short and stubby with leathery pads
on the tip. Solenodons have a small round bone—os proboscis—
located at the tip of their hairless nose that supports the snout
cartilage.

Vibrissae—sensory hairs located on many insectivoran
tails, snouts, behind ears, and even on feet—are large in di-
ameter. They are relatively rigid so that they do not bend
much, but instead act as levers, transmitting the applied force
to their base. They are embedded in a fluid filled sack, which
allows them to move about under the skin. Water shrews, like
many other insectivores, have vibrissae on their snouts be-
lieved to help them locate prey. It is thought that unless these
shrews actually touch their prey with their vibrissae, no mat-
ter how close they are, they cannot capture it. Long-tailed
shrews (Sorex dispar) rotate their long, slender, vibrissae-
adorned snouts constantly. Moles and desmans (Talpidae) de-
pend primarily on their olfactory (smell) and tactile (touch)
senses. The talpid snout is usually long, narrow, very mobile
and extends beyond the end of the upper jaw. The tip is hair-
less, apart from a few vibrillae, and features Eimer’s organs
(minute sensory receptors). The star-nosed mole (Condylura
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cristata) has a snout tip featuring 22 fleshy pink appendages
or tentacles consisting of 25,000 sensory receptors used to
help it locate food. When the star-nosed mole eats, the ten-
tacles curl up out of the way. The snout of the desman is such
that it can be used as a snorkel or periscope that continously
monitors the air for prey or predators.

Many variations on the dental formulae can be found
among Insectivora but one of the most frequent is (I3/3 C1/1
P 4/4 M3-4/3-4) X 2 = 44, 46, or 48. All insectivores have
rooted, primitive teeth. Deciduous teeth, the first set that de-
velops in mammals, are shed early on and rarely serve a pur-
pose. Insectivores have unspecialized sharp teeth and often a
crown pattern typical of primitive placentals. Some have front
teeth modified by specialized or at times enlarged incisors and
canines with a varying morphology, sometimes shaped like
incisors or premolars. Shrews and moles often have dilamb-
dodont upper molars (W-shaped crest pattern). Tenrecs,
golden moles, and solenodons have zalambdodont upper mo-
lars (V-shaped crest pattern). The upper molars in hedgehogs
and gymnures are quadrate meaning they have four main
cusps. The Haitian solenodon (solenodon means “grooved
tooth”) and European water shrews—both omnivorous but
preferring an animal diet—have unusual dentition: a large up-
per incisor points slightly backward and a deeply grooved
channel in the lower incisor at the base of which is a duct that
transports venomous saliva.

The majority of insectivores have plantigrade feet mean-
ing that, like humans, they place the full length of their foot
on the ground during each stride. Fossorial insectivore limbs
are specialized for digging tunnels and burrows. The fore-
limbs are short, powerful, and shovel-like, rotated so that the
elbows face upwards with strong large-clawed paws facing

An eastern mole (Scalopus aquaticus) emerging from its hole. (Photo
by L. L. Rue Ill. Bruce Coleman, Inc. Reproduced by permission.)
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backwards. Moles (Talpidae) have five claws and a falciform
bone, which expands the palms and supports the digits. It is
sometimes referred to as a “sixth digit.” Tenrecs and golden
moles have four claws. Talpids also have an elongated ole-
cranon process (projection on the proximal, or elbow, end of
the ulna). The aquatic desmans (Desmaninae) do not dig
much and have small forelimbs with webbed feet. Moles, but
not desmans, use their weaker, less developed posterior limbs
for propulsion only. Shrew moles (Uropsilus) seldom dig as
they spend most of their time under leaf litter. As a result,
their forelimbs and claws are not as well adapted for digging.
Several species of semi-aquatic insectivores have long stiff
hairs (fibrillae) on their feet to help propel them in the wa-
ter like paddles. Several aquatic forms of family Soricidae
(shrews) have webbed feet with hairy fringes that increase the
surface area of the foot. This allows air bubbles to be trapped
making it possible for the shrew to run on the water’s surface
for up to several seconds at a time. No insectivore forelimbs
are adapted for jumping or leaping.

Insectivore tail length and texture vary like most other
physical characteristics belonging to this order. Most talpids
and hedgehogs have relatively short tails, some covered with
vibrissae. Several of the semi-aquatics, the desman for exam-
ple, have stff flat rudder-like tails. Golden moles
(Chlrysochloridae) have no external sign of a tail. The star-
nosed mole has a tail that is almost as long as its body. Mole
tails brushing against tunnel walls and roofs are able to pick
up a variety of information including ground vibrations. The
tail of the Madagascar hedgehog (Microgale longicaudata) is 1.5
to 2.6 times longer than its body and has 47 vertebrae. It is
one of the longest mammal tails, second only to the pangolin

A greater white-toothed shrew (Crocidura russula) feeds on an earth-
worm. (Photo by Jose Luis Gomez de Francisco/Naturepl.com. Repro-
duced by permission.)
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The Pacific mole (Scapanus orarius) has claws that are useful for tun-
neling. (Photo by R. Wayne Van Devender. Reproduced by permission.)

(scaly anteater). Microgale also have a tail that is modified for
prehension (grasping). The lesser hedgehog tenrec (Echinops
telfairi), on the other hand, has no external tail whatsoever.
Several shrew names denote the nature of their tails—short-
tailed, pen-tailed—the other 300 plus have tails that range
from short to long, thick to thin, hairy to sparse, and tubular
to flat depending on the species. The giant otter shrew (Poza-
mogale velox) has an eel-like, lateral tail that allows it to swim
like a fish while its keeps its hind feet glued to its flanks.

One of the mammals’ most unusual skeletal structures is
found among Insectivora. The West African armored, or
hero, shrew (Scutisorex somereni), is believed to possess amaz-
ing strength. It has vertebrae with many interlocking spines
as well as dorsal and ventral spines. The spines appear to al-
low it to bend considerably as well as bear phenomenal
amounts of weight. The way in which the muscles are at-
tached is complex and it seems that the extra joints allow ad-

ditional flexibility.

Insectivores have fur or, in the case of some tenrecs (Ten-
recinae) and hedgehogs (Erinacidae), a spiny coat, or even a
combination of hairs and blunt spines that serve as protection
against predators. When threatened, these mammals activate
a set of muscles that cause their spines to become erect.
Hedgehogs can protect themselves further by rolling up into
a tight ball by activating their panniculus carnosus (a powerful
orbicular muscle). Most aquatic insectivores have water-re-
pellent pelage. Fur colors go from light to black, covering all
the earth tones in between. Insectivores can be mono-, bi-,
or multi-colored. Many feature lighter shades on their un-
dersides. Fur texture can be glossy on golden moles to short,
dense and velvety in least shrews and thick and woolly in hero
shrews. Water shrews have been reported to have iridescent
fur when exiting the water. Other species with iridescent fur
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include the ground-dwelling Cape golden moles (Chrysochlo-
7is). Some of them are reported to display greenish, violet, or
purplish tinges.

Distribution

Insectivores are found everywhere on Earth but Australia,
Antarctica, and most of South America. The shrews (Sorici-
dae) are the most widespread of all Insectivora families cov-
ering the entire planet except the poles, Australia, and the
greater part of South America. Shrew mice (Soricidae) and
moles (Talpidae) are the only families found in North Amer-
ica and a few wanderers have found their way from there to
the northern edges of the South American continent. Hedge-
hogs and gymnures (Erinaceidae) are found in Africa, Eura-
sia, Southeast Asia, and Borneo. Hedgehogs were introduced
to New Zealand where they are now flourishing. Solenodons,
originally found in Hispaniola, Puerto Rico, Haiti, and Cuba
are now Endangered and found only in Haiti and Cuba. The
West Indian shrews (Nesophontidae) are believed to have ex-
isted in the West Indies until the Spaniards settled there at
the beginning of the sixteenth century. The 1930 discovery
of West Indies shrew remains in Haitian barn owl pellets ig-
nited hopes that they still existed but no further evidence of
their presence has come to light. Moles (Talpidae) are not
found in Africa. Tenrecs (Tenrecidae) inhabit Madagascar and
are found, to a lesser extent, on the Comoro Islands and in
western central Africa. The golden moles (Chrysochloridae)
exist on the southern half of the African continent. Recent
discoveries of tiny placental mammal-like fossils in Australia,
are leading scientists to believe that insectivores may have
been on the Australian section of Gondwana when it sepa-
rated 115 mya.

Habitat

The Insectivora are primarily terrestrial mammals, living
either on or under the ground. Many insectivores are fosso-
rial and a few are aquatic. Insectivores have been recorded to
inhabit altitudes ranging from sea level up to 14,760 ft (4,500
m) in the mountains of Nepal. Approximately 30 species of
the Talpidae are fossorial (burrow diggers) to some extent. A
number of tenrecs and soricids as well as all the chrysochlo-
rids are fossorial as well. Golden moles dig burrows in sandy
areas, plains, cultivated areas, and forests. Gymnures find shel-
ter under brush piles, tree roots, deserted burrows, or even
termite mounds. Solenondons prefer forests and rocky areas
whereas tenrecs like rainforest and brushlands. Shrews, the
most widespread members of the order, have been recorded
living in a multitude of different habitats and altitudes rang-
ing from the dry hot desert to high snowy mountains and
everything in between.

Most shrew species prefer moist habitats. They live in
shallow runways that they dig themselves or that are made
by other animals, under decomposed leaves and twigs, and
several species construct nests in hollowed out logs, under
rocks, and in tunnels. Solenodons tend to build nests only
during the mating season. The short-tailed shrews (Blarina
brevicauda) build two types of leaf or grass nests in tunnels or
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A Grant’s golden mole (Eremitalpa granti) consumes a locust in the
sand dunes of the Namib Desert, Nambia. (Photo by Michael Fogden.
Bruce Coleman, Inc. Reproduced by permission.)

under logs and rocks: a small resting nest and a large mating
nest.

The aquatic moles, desmans, shrews, and moonrats live
right next to bogs, swamps, springs, rivers, and streams.
Some, Eurasian water shrews (Neomzys fodiens) for example,
even dig tunnels that open into bodies of water. These
mouse-sized mammals make sure the diameter of their tun-
nels is small enough to squeeze the water from their fur as
they exit the water. Although most arboreal species appear
in other orders, several insectivore species are known to seek
refuge in trees when attacked or to forage (Sylvisorex, the for-
est musk shrews). Some shrews, such as the short-tailed
shrew, are good climbers and have been observed scamper-
ing up several feet (meters) up trees to pilfer suet from a bird
feeder.

Behavior
Insectivores are notoriously shy, secretive, and active mam-

mals. Their vision is not highly developed, therefore they rely
mostly on their other senses, hearing, touch, and smell. Some
species of moles and shrews depend on echolocation, the use
of sound to navigate. Insectivores have various means of pro-
tection, the most obvious being nocturnal, subterranean, or
aquatic habitats. Most seek cover in deep forests, holes, and
tunnels deserted by other animals, under leaves, branches,
stems, and roots of plants. Hedgehogs and certain tenrecs
have spiny armor for protection.

Insectivores communicate in a wide variety of ways. Insec-
tivore communication can be both interspecific (between dif-
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East African hedgehog (Erinaceus albiventris) in Nairobi, Kenya. (Photo
by Animals Animals ©Bruce Davidson. Reproduced by permission.)

ferent species) and intraspecific (among members of the same
species). Adult hedgehogs make hissing snorts when threat-
ened, and young make birdlike whistles and quacks while in the
nest. Solenodons emit a high frequency clicking sound similar
to that of many Soricidae, which may serve an echolocation
function. White-toothed shrews (Crocidura leucodon) emit
metallic squeaks. Suncus murinus chirps and buzzes. Among
many tenrecs, communication is tactile, with a few audible sig-
nals. Some insectivores mark territory with bodily secretions.
Scent glands are used for communication between golden
moles, especially between mothers and their offspring and be-
tween sexes during the mating season. When marking their ter-
ritory, moonrats (Echinosorex gymnura) produce a foul smell
reminiscent of rotten onions or ammonia from small anal
glands. Suncus murinus, the musk shrew, emits a pungent odor
from a gland located between its last rib and hip bone. The
Haitian solenodon (Solenodon paradoxus), has scent glands lo-
cated in its groin and armpits that secrete a goatlike odor.

The Haitian solenodon produces a venom in a gland lo-
cated in the mandible (lower jaw) then squirts it through a
channeled bottom incisor. The southern short-tailed shrew
(Blarina carolinensis), the short-tailed shrew, and Elliot’s short-
tailed shrew (Blarina hylophaga) have submaxillary glands that
secrete venom as well. The toxicity of their saliva allows these
tiny mammals to attack prey larger than themselves as their
bites immobilize their victims. It is also thought that shrews
use their venom to immobilize their prey for consumption at
a later time.

Most of the species belonging to Insectivora are nocturnal
(active between dusk and dawn). Sclater’s golden moles, how-
ever, are among those who are active day and night. They
must keep moving in order to maintain their body tempera-
ture and they do so by digging almost non-stop. When they
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do sleep, they keep their bodies warm with involuntary mus-
cle twitches. Many shrew species are active day and night as
well, because their metabolism requires them to eat continu-
ously. Hedgehogs located in cooler climates hibernate during
the winter and some desert-dwellers estivate (go into torpor
by lowering their body temperature and slowing their me-
tabolism) during very hot weather. In the months preceding
their hibernation, hedgehogs build up substantial fat reserves
to see them through their “down” time. Tenrecs and hedge-
hogs for example, are known to go into a state of torpor when
food gets scarce. The tenrec’s heartbeat can drop to one beat
every three minutes accompanied by a drop in body temper-
ature.

In the wild, insectivores are, for the most part, solitary an-
imals whose social life is limited, for the most part, to mat-
ing and rearing of offspring. When hedgehogs gather during
the breeding season; the animals establish a hierarchy. When
solenodons meet, there may be some initial scuffling but they
eventually tolerate each other. Solenodons are among the
more social species with the young remaining for long peri-
ods with their mother. The nomadic shrew moles travel in
groups of up to 11. Small-eared shrews (Cryprotis), are known
to be sociable, with several adults sharing a nest at the same
time. Outside of mating season, many Insectivora species do
not tolerate each other in the wild and become extremely ag-
gressive and violent. When in captivity however, these same
animals initially avoid each other or exhibit aggressive be-
havior but eventually learn to live together quite peacefully.

Fossorial insectivores—moles, desmans, and a few species
of tenrecs and shrews—spend much of their time digging bur-
rows and tunnels for food and shelter. Eastern moles (Scalo-
pus aquaticus) found in Central and North America, dig up to
102 ft 31 m) per day. The short-tailed shrew digs tunnels
through leaves, plant debris and snow. The yellow golden
mole (Calcochloris obtusirostris) is nicknamed “sand swimmer”
because of the way it tunnels through the sand at an impres-
sive speed.

Feeding ecology and diet

Insects are the mainstay of many insectivores. Others such
as solenodons, hedgehogs, tenrecs, and some shrews prefer an
animal-based diet that may include snails, reptiles, worms, and
ground-nesting birds’ eggs. The aquatic species subsist on
crustaceans, mollusks, fish, and frogs. Plant matter and even
fruits, vegetables, seeds, and nuts are other sources of insec-
tivore nutrition.

Many moles and shrews have a very high metabolic rate
and a voracious appetite causing some species to eat up to sev-
eral times their own body weight in a 24-hour period. The
long-tailed shrew (Sorex dispar) eats almost continuously, day
and night. Insectivores forage for food in many different ways.
Ground dwellers forage for insects under leaves, grasses, dirt,
branches and among rocks. The fossorial insect eaters dig for
food in sand or dirt or hunt in their own or borrowed bur-
rows and tunnels. Desmans have flexible snouts that allow
them to poke around in the dirt at the bottom of streams, lakes,
and ponds for food. The aquatic moles, desmans, shrews, and
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moonrats or gymnures, are good swimmers and/or divers able
to catch small fish and invertebrates in the water. Otter shrews
are fond of freshwater crab. The life span of insectivores is rel-
atively short and ranges from less than one year (shrews) to 11
years (solenodon in captivity).

Reproductive biology

Little is known about the reproductive biology of most
members of Insectivora. Those with short life spans, the ma-
jority of the shrew species for example, produce several lit-
ters a year while longer living insectivores, such as tenrecs,
mate only once a year. Insectivores produce as few as one off-
spring per litter but some tenrecs can have as many as 32
young at one time (the maximum offspring produced by mam-
mals). Gestation periods vary from two weeks to two months.
The same is true for the length of time the young nurse. The
number of teats ranges from two to 24 and their location on
the body depends on the species. Many male insectivores have
testes in the abdominal cavity lying close to the opening of
the perineum. Moles and tenrecs have a baculum (penis bone).
Courtship and mating practices, which have seldom been ob-
served but are probably polygynous, tend to be short and to
the point lasting as little as a few seconds in some species, but
lasting hours in other species. Some young, such as certain
tenrecs, are born with hair, able to run around immediately
following birth and are totally independent within weeks. On
the other hand, moles are born completely naked save for a
few vibrissae and guard hairs. The latter are helpless and
highly dependent on the mother for several months.

There are some unusual reproductive and parenting habits
among insectivorans. The female lesser hedgehog tenrec
(Echinops telfairi), for example, emits odors during the mating
season that cause males to secrete a milky white substance
from glands near the eyes. Their mating ritual can last sev-
eral hours, as it does among certain species of Erinaceinae
(spiny hedgehogs). The male hedgehog tenrec stays with his
mate up to a few hours before young are born, then he leaves
and stays away as long as the young are dependent on their
mother. The male spiny hedgehog must be persistent in his
courtship as he often ends up chasing after his mate for sev-
eral hours before she allows him to mount. The female spiny
hedgehog flattens its spines during mating, if she is receptive.
Because the spines are slippery, the male must hold on to his
mate’s shoulder with his teeth. Shrews are known for their
antagonistic conduct towards one another, even during mat-
ing. Among many shrews, exposure to a conspecific (member
of the same species) immediately triggers aggressive behav-
ior. The sexual odors emitted by both parties during courtship
eventually overpower the tendency towards violence, allow-
ing copulation to take place.

The offspring of the white-toothed shrew (Crocidura leu-
codon), and musk shrews (Suncus murinus) or pygmy shrews
(Sorex hoyi)—anywhere from three to seven at a time—are led
by their mother in line formation, also known as caravaning.
The first young shrew grabs a mouthful of hair right above
its mother’s tail with its teeth. The siblings follow the exam-
ple with each other down the line.
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A yellow streaked tenrec (Hemicentetes semispinosus) showing de-
fensive behavior. (Photo by Harald Schitz. Reproduced by permission.)

Conservation
The World Conservation Union (IUCN) carried out

species status assessments in 1996. Over one third (39%) of
Insectivora species were placed on the Red List. Of those,
21% were Critically Endangered; 26.5% were Endangered;
40.5% were Vulnerable; 3% were Lower Risk/Near Threat-
ened; 3.5% are Extinct; and 5% were Data Deficient. The
majority of these Red-Listed species are from sub-Saharan
Africa, south and Southeast Asia, and east Asia.

The reason why so many species worldwide are under
threat is simple: human population growth. The major causes
for the decline of whole species and genera, according to the
TUCN and most conservation groups worldwide, are believed
to be human-induced habitat loss, degradation, and fragmen-
tation. Land clearing, logging, slash and burn, increased agri-
culture, and its widespread use of toxic fertilizers, pesticides
and herbicides—all of these practices take a toll on the above
ground and fossorial insectivores. Pollution of fresh water re-
sources—springs, steams, rivers, ponds, and lakes—as well as
clearing of banks, the construction of hydroelectric dams and
canals, and the drainage of wetlands are greatly contributing
to the reduction in numbers of aquatic species. Introduction
of non-native plant and animal species are also a contribut-
ing factor to the decline of certain insectivores.

Because so little is known about the great majority of in-
sectivores—their behavior, reproductive biology, social orga-
nization, migratory movements, and general ecology—it is
difficult to identify strategies that could help predict potential
threats, so as to design effective conservation plans. There are
many specialist groups, however, the most active of which work
under the auspices of the IUCN, dedicated to reversing the
negative trend affecting the survival of mammals. The Inter-
net allows the members of these groups to share information
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A hedgehog (Erinaceus europaeus) baby learning to forage. (Photo by
Animals Animals ©Robert Maier. Reproduced by permission.)

easily with each other and with conservation groups that are in
a position to apply the knowledge obtained to studies and pro-
jects underway worldwide.

Significance to humans

Insectivores are secretive, nocturnal, shy, and for most hu-
mans fall into neither the cute and cuddly nor the big and
scary attention-generating categories. A few individual insec-
tivore species, however, have been singled out for attention.
The greater hedgehog tenrec (Setifer serosus), for example, is
probably the most recognizable of the insectivores. This crea-
ture is easy to keep as a pet and has a large enthusiastic fol-
lowing. Hedgehogs are also important in research on diseases
such as foot and mouth disease, yellow fever, and influenza.
Old home remedies sometimes called for hedgehog blood,
entrails or ashes. Mixed with pitch or resin, the burned
hindquarters supposedly helped cure baldness. The hedgehog
was used to predict the weather and if buried under a build-
ing was thought to bring good luck. The Romans kept hedge-
hogs as pets during the fourth century B.C. and they remain
domesticated to this day. Other uses over the years for this
spiny insectivore include: consumption of its meat, use of its
spiny coat to card wool, deterring horses prone to leaning,
and as a tool to help wean calves.
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Shrews and moles are the next insectivores most familiar
to humans. The armored shrew is important to some Africans
who believe that any part of the animal will act as a talisman
to save them from peril. Mummified shrews dating back to the
twenty-seventh dynasty (ca. 400 B.C.) were discovered in a cer-
emonial animal tomb near Thebes, Egypt. According to ar-
chaelogists, shrews played an important part in the religion of
ancient Egyptians as representatives of nocturnal creatures
those who “came from the dark.” In the West, the shrew’s
biggest contributions to culture are most likely linguistic and
literary as in Shakespeare’s The Taming of the Shrew. The term
“shrew” is used to describe a quarrelsome, nagging, irritable
woman because the little mammal was believed to have a poi-
sonous bite. Beatrix Potter’s The Tule of Mrs. Tiggy-Winkle and
Kenneth Grahame’s The Wind in the Willows have immortal-
ized the hedgehog and the mole, respectively, in their chil-
dren’s stories. John Le Carre, among others, has made sure
that moles remain infamous in the memory of all spy story
buffs. In the East, shrews are called “chien shu” in Mandarin
and “chin chih” in Taiwanese. Both terms mean “money” and
“mouse” or “rat.” The noise that shrews make sounds like the
Chinese pronunciation of money. In Taiwan, a shrew in one’s
home is not killed as the presence of the small animal means
money is coming. If the shrew is killed the source of the for-
tune is eliminated.

The economic benefits to humans offered by insectivores
are few. Mole skin from the European mole (Talpa europaea)
was a popular trim for women’s cloaks during some time. The
skin of the Russian desman (Desmana moschata) was also used
for trimmings and perfume manufacturers used the strong
musk from the glands located under the desman’s tail. The
common tenrec has been an important food source for the
human inhabitants of Madagascar for thousands of years.

Very few insectivores are labeled as pests. Poultry farmers
are not fond of hedgehogs that readily eat eggs and chickens.
Ticks, mites, and fleas thrive on hedgehogs and these mam-
mals are also known to carry and transmit ringworm, influenza,
yellow fever, Salmonella eteritidis, leptospirosis, and foot and
mouth disease. While some insectivores have rodent-like
habits when it comes to humans, i.e., noisy, smelly, intrusive,
and destructive, they make up for it by destroying insects and
even the real rodent pests. Several mole species are not very
popular with gardeners because of the damage they can cause
with their tunnels.

Insectivores make meaningful contributions to the envi-
ronment. A majority of the species help keep insects under
control. The short-tailed shrew, for example, keeps a check
on insect crop pests, especially the larch sawfly, with its vo-
racious appetite. This shrew, along with other insectivores,
including Sclater’s golden mole (Chlorotalpa sclateri), destroy
snails and mice that damage crops and are pests to humans.
Fossorial insectivores do a good job aerating the soil. The
burrowing and digging done by desert-dwelling fossorial in-
sectivores in desert areas helps the vegetation in harsh sandy
areas to flourish. The hedgehog controls vermin and is a help-
ful scavenger. And let us not forget the insectivores’ invalu-
able contribution to the food chain.
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A
Gymnures and hedgehogs

(Erinaceidae)

Class Mammalia
Order Insectivora
Family Erinaceidae

Thumbnail description

Small, short-legged animals, five toes on each
foot, gait plantigrade; muzzle generally pointed,
moderately to greatly elongate, eyes small; pelage
may be spiny (hedgehogs) or soft (gymnures)

Size

Head and body length: 4-12 in (10-30 cm); tail:
0.4-12 in (1-30 cm); weight: 0.5-38 oz
(15-1,100 g)

Number of genera, species
8 genera; 21 species

Habitat

Varies from woodland to grassland, deserts and
urban parks for hedgehogs; gymnures restricted
to humid forests and meadows

Conservation status

Critically Endangered: 1 species; Endangered: 3
species; Vulnerable: 2 species; Lower Risk/Near
Threatened: 1 species

Distribution

Evolution and systematics

Erinaceidae is a small family, containing just 21 species.
The fossil record is rather sparse, with a further 21 extinct
species described so far. The family appears to have its ori-
gins in North America in the mid Palacocene, about 60 mil-
lion years ago (mya). American erinaceids went extinct about
5 mya, but not before further lineages had been established
in Europe, Asia, and Africa (about 58, 55, and 23 mya re-
spectively).

Modern erinaceids are split into two quite distinct sub-
groups, the spiny hedgehogs (subfamily Erinaceinae) and the
soft-furred gymnures (known most correctly as subfamily Hy-
lomyinae, but also often referred to as Echinosorinae or Ga-
lericinae). Within the hedgehogs there are 14 species in five
well-described genera. The taxonomy of the gymnures is
rather less clear-cut. There are seven species, including the
long-eared lesser gymnure (Hylomys megalotis), which was de-
scribed in 2002. Prior to 1991, there were five recognized gen-
era, but Neohylomys and Neotetracus have since been reclassified
as subgenera of Hylomys. As of 2002, Hylomys is the largest
genus in the family with five species, but these are highly vari-
able and the expectation is that further revisions will come.

Physical characteristics
The characteristics that describe members of the family
Erinaceidae are generally considered primitive. They are typ-
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Europe, Asia, and Africa

ical insectivores—small animals, with short legs and large feet.
Feet have five digits, except in some of the African hedgehogs
(genus Arelerix) in which the hallux or big toe is reduced or
vestigial. All erinaceids walk with a flat-footed “plantigrade”
gait. The two bones of the lower hind leg, the tibia and fibula,
are fused into one. The tail is hairy and variable in length,
the muzzle is elongated—more so in the gymnures than the
hedgehogs. The eyes are small, though better developed than
those of most other insectivores. The skulls of hedgehogs and
gymnures vary quite considerably, from long and narrow to
short and broad. All have a small braincase.

As a general rule, hedgehogs are more derived than gym-
nures, which have retained many characteristics of their early
insectivore ancestors. The most obvious difference between
the two subfamilies is the coat. While the gymnures and
moonrats are covered in pelage of soft fur, the hedgehogs
sport a dense coat of narrow spines, starting on the head and
covering the back and flanks. The color varies between and
within species, but is usually some shade of yellow- or gray-
ish brown to black.

Hedgehogs and gymnures have similar dentition. The den-
tal formula for the family is (12-3/3 C1/1 P3-4/2-4 M3/3) x
2 = 63-44. The first incisors are large. In gymnures, there are
three pairs of incisors in each jaw, while hedgehogs have lost
the third lower pair. The muzzle or rostrum of hedgehogs is
shorter than in the gymnures, which have retained a narrow,
shrew-like snout.
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Family: Gymnures and hedgehogs

A Malayan moonrat (Echinosorex gymnura) foraging for insects in South-
east Asia. (Photo by N. Smythe/Photo Researchers, Inc. Reproduced
by permission.)

Distribution

The Erinaceidae is now an exclusively Old World family,
with representatives throughout Europe, Asia, and Africa.
There is also a pronounced geographical demarcation be-
tween the two subfamilies—the Erinaceinae (hedgehogs) are
widespread, but except for the Chinese hedgehog (Erinaceus
amurensis), they are not found with the Hylomyinae (gym-
nures and moonrats). The latter are restricted to Southeast
Asia. Hedgehogs fare well in cool temperate to tropical cli-
mates between about 66°N (Erinaceus europaeus) and 34°S
(Atelerix firontalis). The gymnures are essentially a tropical and
subtropical group, but they live in a wide range of altitudes,
from sea level to 11,000 ft (3,400 m) (Hylomys suillus).

Habitat

As a group of small, “primitive” animals, the erinaceids,
and especially the hedgehogs, exploit a surprising diversity of
habitats, from mangrove forest to stony desert, urban parks
to alpine meadows. In all cases, the main limiting factors are
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the availability of suitable daytime shelters and food—espe-
cially of invertebrate prey. A hedgehog has a fairly small home
range with an approximate 120-yd (110-m) radius from its
nest. The nest is built in dry litter under tangles of hedge or
bush, rock crevices, termite mounds or underbuildings. The
hedgehog chatters, snorts or softly growls if its range is in-
vaded by another animal. The gymnures live predominantly
in humid forests, but this is more indicative of the availabil-
ity of suitable food in such places than of their intolerance of
dry habitats.

Behavior

For the most part, erinaceids are nocturnal; although the
Malayan moonrat (Echinosorex gymnura) and lesser gymnure
(Hylomys suillus) may also forage by day. Species living in tem-
perate zones may be forced to begin foraging before sunset
in mid-summer. As a general rule, erinaceids are terrestrial,
living and feeding at ground level. Most are competent
climbers and swim well—E. gymnura may even be least par-
tially aquatic. Digging ability varies, but some species, such
as the Indian and the long-eared hedgehogs (Paraechinus mi-
cropus and Hemiechinus auritus) are very good burrowers.

Most members of the Erinaceidae are able to enter torpor
and thus tolerate bad weather and seasonal food shortages by
hibernating in winter or estivating during droughts. Hiber-
nation of the European hedgehog, (Erinaceus europaeus), in
colder parts of its range may last six or seven months, during
which the heart rate drops from about 188 beats per minute
to around 22, and body temperature may fall to just 1°C
(34°F). Prolonged hibernation puts enormous strain on the
animals reserves of stored fat and those that do not put on
enough weight in the fall will not survive.

All the well-studied species are essentially solitary and ter-
ritorial as adults. Small groups of three or four have been re-
ported for some species, but these probably represent females
with subadult young of the year. Fights are seemingly rare,
but individuals may react aggressively to threats, giving rapid
hissing snorts. Interestingly, an almost identical sound is pro-

A western European hedgehog (Erinaceus europaeus) on a lawn in Sur-
rey, England. (Photo by Stephen Dalton/Photo Researchers, Inc. Re-
produced by permission.)
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A central African hedgehog (Atelerix albiventris) peering out from its log
den. (Photo by © Joe McDonald/Corbis. Reproduced by permission.)

duced by female hedgehogs during courtship, presumably in
response to close approach of another individual, the male.

All erinaceids use scent to mark their home range, but ol-
factory cues appear to be particularly important for the gym-
nures, several of which have a strong musky odor that is
obvious even to the human nose. Among the other senses,
hearing is apparently most sensitive, while eyesight is not par-
ticularly acute. One of the most distinctive and unusual as-
pects of erinaceid behavior is “self-anointing,” an activity
performed by all species of hedgehog. Apparently triggered
by olfactory cues such as strong-smelling or noxious plants or
chemicals, this behavior starts with the animals licking or
chewing the source of the smell, and producing copious
amounts of frothy saliva. The saliva (and presumably with it
the chemical trigger, whatever it may be) is then spread over
the spines with quick flicks of the tongue and distinctive jerk-
ing movements of the head. Presumably the spines provide a
surface area from which scent can be dispersed, but so far
there is no really satisfactory explanation for the function of
self-anointing. Theories range from attracting mates to de-
terring predators or repelling parasites, but none stand up to
rigorous investigation or satisfactorily account for the diver-
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A western European hedgehog (Erinaceus europaeus) crossing a small
brook. (Photo by Animals Animals ©Robert Maier. Reproduced by per-
mission.)

sity of trigger substances or the wide range of situations in
which animals will suddenly devote all their attention to this
odd behavior.

Gymnures are relatively secretive animals, while hedge-
hogs, with the benefit of their spiny defenses, are more bold.
When a hedgehog is threatened, it curls itself into a tight ball
by means of well-developed abdominal muscles that act like
the cord on a drawstring bag. The head, feet and tail are all
tucked away and the spines are erected, presenting a potential
predator with nothing but a puzzling spiky ball. Some preda-
tors, including badgers and foxes, learn the art of unrolling
hedgehogs and may become specialist hedgehog eaters.

Western European hedgehog (Erinaceus europaeus) babies sleeping
in their nest. (Photo by Animals Animals ©Robert Maier. Reproduced
by permission.)
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A southern African hedgehog (Atelerix frontalis) devouring a lizard. (Photo by Animals Animals ©Anthony Bannister. Reproduced by permission.)

Feeding ecology and diet

All hedgehogs and gymnures feed primarily on insects and
other invertebrates including worms, spiders, and terrestrial
mollusks. Being larger than most other members of the or-
der Insectivora, some are also able to take some larger prey,
including reptiles, amphibians, and in some cases small mam-
mals. Hedgehogs are also rather notoriously fond of birds’
eggs—the introduction of the European hedgehog to islands
including New Zealand has proved disastrous for populations
of ground nesting birds. Most species will also consume non-
animal matter such as fruit, seeds, and fungi.

Several species of hedgehog sometimes eat venomous an-
imals such as vipers, scorpions, and bees, as well as toxic bee-
tles and spiders, with no apparent ill effects. Their resistance
to adder venom can be up to 40 times that of laboratory mice,
and they can consume the beetle toxin cantharidin in quan-
tities equivalent to 3,000 times the dose toxic to humans.

Feeding takes place predominantly at night, when the an-
imals may travel some distance along regular pathways, shov-
ing their noses into nooks and crannies and rummaging about
in the leaf litter, or sometimes digging into the top layer of
soil. Most food is eaten as and when the animal finds it but
the Indian hedgehog (Paraechinus micropus) is known to hide
excess food in its burrow as an insurance policy against future
shortages.
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Reproductive biology

Female erinaceids have between two and five pairs of mam-
mae (a maximum of four pairs in the gymnures). Thus the
theoretical maximum litter size is 10, but in reality they av-
erage between two and five young per litter. Gestation peri-
ods range between 30 and 40 days and the young are born
blind, helpless, and virtually naked. In the hedgehogs, the first
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A central African hedgehog (Atelerix albiventris) mother and babies.
(Photo by Animals Animals ©Jim Tuten. Reproduced by permission.)

Grzimek’s Animal Life Encyclopedia



Vol. 13: Mammals Il

A central African hedgehog (Atelerix albiventris) foraging in Africa. (Photo
by Animals Animals ©Breck P. Kent. Reproduced by permission.)

spines may erupt before birth but they are very soft and un-
pigmented. Adult-type spines usually begin to grow within
the first week of life, and the curling response develops within
a few weeks. Care of the young is always the sole responsi-
bility of the mother—males play no part beyond courtship
and mating, which is polygynous. The suckling period in
hedgehogs is between five and seven weeks, and longevity is
up to seven years.

Conservation status

Of the 22 species in the family Erinaceidae recognized
here, three are officially threatened. Hugh’s hedgehog
(Mesechinus bhughi) is listed as Vulnerable by the IUCN, the
Hainan gymnure (Hylomys hainanensis) and both species of
Philippine gymnure (Podogymmnura truei and P. aureospinuln)
are Endangered. The IUCN regards Hylomys suillus parvus as
a full species and lists it as Critically Endangered, as well as
listing Hemiechinus nudiventris as Vulnerable and Hylomys
sinensis as Lower Risk/Near Threatened. The chief threats to
these species are habitat fragmentation and modification, for
example, logging and agricultural development. The south-
ern African hedgehog (Atelerix fromtalis) is considered Rare
and is listed on Appendix 2 of the CITES in order to prevent
uncontrolled collection for the pet trade.

Significance to humans

Erinaceids have little economic importance. As a group, the
gymnures are not well known and have little use to humans
save occasional use in laboratory experiments. Hedgehogs, on
the other hand, have been used to a limited extent by humans
throughout history. The meat of hedgehogs is good, but while
most species are sometimes eaten as bushmeat or feature in tra-
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Long-eared hedgehogs (Hemiechinus auritus) crossing the desert in
Egypt. (Photo by Animals Animals ©Ashod Francis. Reproduced by per-
mission.)

ditional country dishes they are not bred in captivity for this
(or any other) purpose. There is a strong association between
hedgehogs and European gypsies, who not only eat the ani-
mal’s meat, but also regard it as an ally against malign mzochadi
entities such as cats and non-gypsy people.

Hedgehog body parts have been used by many cultures in
traditional healing, magic and witch doctoring. The meat has
been purported to have cleansing properties and various body
parts have apparently been used in the treatment of ailments in-
cluding leprosy, boils, colic and baldness.

Hedgehogs also appear widely in folklore. They are men-
tioned in the writings of Pliny and Shakespeare and famous
hedgehogs include Mrs. Tiggywinkle, the bustling, petticoated
washerwoman in the story by Beatrix Potter and Sonic the
Hedgehog—the manic blue-spined hero of the computer game
by Sega.

Hedgehogs are among the few wild mammals that have
adapted to life alongside people in towns. They are kept as
pets and are welcome visitors to gardens, where they help out
by eating invertebrate pests. Many people put out food spe-
cially for hedgehogs and enjoy watching their spiny visitors
dining on bread and milk or canned dog food from a saucer
on the back lawn.
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1. Malayan moonrat (Echinosorex gymnura); 2. Lesser gymnure (Hylomys suillus); 3. Mindanao gymnure (Podogymnura truei); 4. Long-eared hedge-
hog (Hemiechinus auritus); 5. Indian desert hedgehog (Paraechinus micropus); 6. Western European hedgehog (Erinaceus europaeus); 7. South-
ern African hedgehog (Atelerix frontalis); 8. Daurian hedgehog (Mesechinus dauuricus). (lllustrated by Marguette Dongvillo)
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Species accounts

Western European hedgehog

Erinaceus europaeus

SUBFAMILY
Erinaceinae

TAXONOMY
Erinaceus europaeus Linnaeus, 1758, Sweden. Formerly included
E. concolor and E. amurensis.

OTHER COMMON NAMES
French: Hérisson de 1'ouest; German: Westeuropdisch Igel;
Spanish: Erizo europeo.

PHYSICAL CHARACTERISTICS

Head and body length: 9-11 in (23-28 cm); tail: 0.5-1.2 in
(1.5-3 cm); weight: 14-42 oz (400-1,200 g). Large brown
hedgehog with short tail. Spines are banded yellow and brown,
with pale tips.

DISTRIBUTION

Widespread throughout Western and Central Europe includ-
ing Great Britain, Ireland, southern Scandinavia and north-
western Russia.

HABITAT

Deciduous woodland and scrub, grassland and pasture,
suburban parks and gardens. Alpine regions below the
treeline.

BEHAVIOR

Nocturnal and solitary outside breeding season, non-territorial
but intolerant of conspecifics; where winters are cold, enters
deep hibernation from October-December to March—April;
rolls up into spiny ball when threatened; engages in self
anointing with frothy saliva.

Hemiechinus auritus
Atelerix frontalis

Erinaceus europaeus
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FEEDING ECOLOGY AND DIET

Omnivorous, but eats mostly invertebrates such as beetles, lar-
vae, slugs, worms and spiders; also small vertebrate prey, eggs,
fruit and fungi. Apparently relishes bread and milk, dog food
and kitchen scraps provided by people.

REPRODUCTIVE BIOLOGY

Probably polygynous. Mates from April to August, the later
pairings generally occur if first litter is lost or aborted. Gesta-
tion lasts 31-35 days, litter size varies from 2 to 10, and 4 to 6
is normal for most parts of range. Young are born in nest of
leaves, blind and virtually naked. First soft, white spines begin
to be replaced by adult-type spines between 2 and 7 days old.
Young are tended by female only and weaned at 4 to 6 weeks.
Sexually mature at 12 months, maximum longevity 7 years (10
in captivity), usually much less.

CONSERVATION STATUS
Not threatened; common and widespread. Road traffic and
winter starvation are major factors in mortality.

SIGNIFICANCE TO HUMANS

Generally a well-known animal, welcomed into gardens where
it eats many invertebrate pests; a popular figure in folklore and
children’s stories; may be eaten, though the practice of hunting
for meat is increasingly uncommon. 4

Southern African hedgehog
Atelerix fromtalis

SUBFAMILY
Erinaceinae

TAXONOMY
Atelerix frontalis (Smith, 1831), Cape Colony, Cape Province,
South Africa. Formerly in Erinaceus.

OTHER COMMON NAMES
French: Hérisson Sud-Africain; German: Kap-Igel; Spanish:
Erizo enano Africano.

PHYSICAL CHARACTERISTICS

Head and body length: 7-8.6 in (18-22 cm); tail: 0.8-1 in 2-2.5
cm); weight: 10.5-17.5 oz (300-500 g). Gray-brown to grizzled

black fur and spines, with prominent white band from forehead

to flanks, narrow center parting in spines on forehead.

DISTRIBUTION

South and east from southern Angola, through northern
Namibia, eastern Botswana and western Zimbabwe to eastern
South Africa.

HABITAT
Scrub and savanna grassland, also in suburban parks and gardens.

BEHAVIOR

Nocturnal and solitary. Hibernation lasts from June to Sep-
tember, slightly less in northern parts of range, will rouse dur-
ing warm weather. Curls into spiny ball when threatened.
Engages in self-anointing behavior.
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FEEDING ECOLOGY AND DIET

Omnivorous, eats invertebrates and small vertebrate prey in-
cluding beetles, worms, frogs, small reptiles, rodents and birds’
eggs, also takes fruit and fungi.

REPRODUCTIVE BIOLOGY

Polygynous. Females can produce several litters a year, but
births peak from October to March (the wet season); gestation
lasts 35 days, litters contain 4 to 5 (maximum 10) blind, help-
less young. Weaned at 6 weeks, sexually mature at 9 to 10
weeks.

CONSERVATION STATUS

Though not officially listed as threatened, it is considered Rare
in South Africa by the IUCN and listed on CITES Appendix
II. Has suffered from localized hunting/collecting and habitat
loss due to agricultural development.

SIGNIFICANCE TO HUMANS
Kept as a pet in some places and hunted for food in others. Gen-
erally considered beneficial as a predator of invertebrate pests. ¢

Indian desert hedgehog

Paraechinus micropus

SUBFAMILY
Erinaceinae

TAXONOMY

Hemiechinus micropus (Blyth, 1846), Bahawalpur, Punjab, Pakistan.
Formerly also in Erinaceus. Includes Paraechinus nudiventris, con-
sidered by some as a separate species.

OTHER COMMON NAMES
English: Pale hedgehog; French: Hérisson du desert Indien; Ger-
man: Indisch Wiistenigel; Spanish: Erizo del desierto.

Hylomys suillus

Paraechinus micropus

210

Vol. 13: Mammals Il

PHYSICAL CHARACTERISTICS

Head and body length: 5.5-9 in (14-23 cm); tail: 0.4-1.5 in (1-4
cm); weight: 10.5-17.5 oz (300-600 g). Pale gray-beige except for
dark facial mask.

DISTRIBUTION
Pakistan, western and southern India.

HABITAT
Desert and semidesert.

BEHAVIOR

Nocturnal and solitary but generally non-aggressive; digs own
burrow and caches food; does not hibernate; engages in self-
anointing behavior.

FEEDING ECOLOGY AND DIET
Hunts insects and small vertebrates, especially toads. Apparently
stores excess food.

REPRODUCTIVE BIOLOGY
Breeds from April to September, litters of 1 to 3 (maximum 6).
Probably polygynous.

CONSERVATION STATUS

Not threatened. Widespread and common but local populations
are increasingly isolated due to desertification and agricultural
development. P. 7. nudiventris is Vulnerable.

SIGNIFICANCE TO HUMANS
None known. ¢

Long-eared hedgehog

Hemiechinus auritus

SUBFAMILY
Erinaceinae

TAXONOMY

Hemiechinus auritus (Gmelin, 1770), Astrakhan, south Russia. For-
merly in Erinaceus. Includes H. a. megalotis, regarded by some as a
separate species.

OTHER COMMON NAMES
French: Hérisson a longues oreilles; German: Grofiohrigel; Span-
ish: Erizo de orejas largas.

PHYSICAL CHARACTERISTICS

Head and body length: 6.6-12 in (17-30 cm), tail: 0.6-2 in
(1.5-5.5 cm); weight: 8.4-17.5 oz (240-500 g). Long legs and
large, mobile ears. Spines are grooved.

DISTRIBUTION

Northeastern Africa, the Middle East and central Asia from
northern Libya to the Gobi desert of northern China and Mon-
golia and including steppe and desert regions of Egypt, Jordan,
Israel, Syria, Iraq, Iran, Afghanistan, western states of the former
Soviet Union and Pakistan. The Gobi population is apparently
isolated from the west by the Altai mountains.

HABITAT
Semidesert, arid grassland and montane steppe up to 8,200 ft
(2,500 m), also frequents parks and gardens in suburban areas.

BEHAVIOR
Nocturnal and solitary, generally non-aggressive; will dig own
burrow where alternative ready-made dens are not available.
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Hibernates in parts of range where winters are cold, elsewhere
may enter facultative torpor during periods of drought or food
shortage; self-anoints when encountering certain trigger sub-
stances.

FEEDING ECOLOGY AND DIET

Insects and other invertebrates, also some small vertebrate
prey, fruit and seeds. Can survive prolonged periods without
eating or drinking.

REPRODUCTIVE BIOLOGY

Polygynous. Breeding occurs in spring and summer, hibernat-
ing individuals mate soon after waking up. Gestation lasts
35-42 days, litter size varies from 1 to 6 (usually 2 to 3 in the
Gobi, 5 to 6 in western temperate areas). Weans at 5 weeks,
may be sexually mature at 6 weeks. Maximum recorded
longevity 6 years.

CONSERVATION STATUS
Not threatened; common and widespread.

SIGNIFICANCE TO HUMANS
Occasionally eaten as bushmeat, no real significance. &

Daurian hedgehog

Mesechinus dauuricus

SUBFAMILY
Erinaceinae

TAXONOMY
Hemiechinus daunricus (Sundevall, 1842), Dauryia, Transbaikalia,
Russia. At one time also considered to belong to Erinaceus.

OTHER COMMON NAMES
French: Herisson Daurian; German: Daurisch Igel; Spanish:
Erizo el Dauryia.

Podogymnura truei
Echinosorex gymnura

Mesechinus dauuricus
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PHYSICAL CHARACTERISTICS

Records are scarce. Head and body length about 9 in (24 cm);
tail about 1 in (2.5 cm); weight probably similar to H. auritus.
8.4-17.5 oz (240-500 g). Longish ears, fur slightly coarse.

DISTRIBUTION
Gobi Desert regions of Eastern Mongolia and northern China.

HABITAT
Steppe and steppe woodland.

BEHAVIOR
Nothing is known. May be comparable to Hemiechinus.

FEEDING ECOLOGY AND DIET
Nothing is known.

REPRODUCTIVE BIOLOGY
Nothing is known. May be comparable to Hemiechinus.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. &

Lesser gymnure
Hylomys suillus

SUBFAMILY
Hylomyinae

TAXONOMY
Hylomys suillus Miiller, 1840, Indonesia. Includes very rare H. s.
parvus, regarded by some to be a separate species.

OTHER COMMON NAMES
English: Short-tailed gymnure; French: Petite gymnure; Ger-
man: Kleinegymnure; Spanish: Gymnure pequefio.

PHYSICAL CHARACTERISTICS
Head and body length: 3.5-5.7 in (9-14.5 cm); tail: 0.4-1.2 in
(1-3 cm); weight: 0.5-2.8 oz (15-80 g).

DISTRIBUTION
Yunnan Province, China, Myanmar (Burma), Indochina, penin-
sular Thailand and Malaysia, Sumatra, Borneo, and Java.

HABITAT
Dense, damp forest from sea level to 11,000 ft (3,400 m).

BEHAVIOR

Active day and night, moves quickly and nimbly; does not hi-
bernate. Probably solitary, though records of small groups ex-
ist—these may represent females with large young. Builds nests
of leaves in rock crevices and hollows among tree roots.

FEEDING ECOLOGY AND DIET
Insects, worms, and other invertebrates found in leaf litter, will
also eat fruit.

REPRODUCTIVE BIOLOGY
Litters of 2 to 3 young born at any time of year. Polygynous.

CONSERVATION STATUS
H. 5. parvus is Critically Endangered.

SIGNIFICANCE TO HUMANS
None known. &
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Mindanao gymnure

Podogymnura truei

SUBFAMILY
Hylomyinae

TAXONOMY
Podogymmura truei Mearns, 1905, Mt. Apo, Mindanao.

OTHER COMMON NAMES

English: Mindanao moonrat, Mindanao wood-shrew,

Philippine wood shrew; French: Gymnure de Mindanao;
German: Mindanao Gymnure; Spanish: Gymnure de Mindanao.

PHYSICAL CHARACTERISTICS
Head and body length: 5-9 in (13-15 cm); tail: 1.5-3 in (4-7
cm). Soft gray-brown fur with stiffer guard hairs.

DISTRIBUTION
Endemic to the Philippine island of Mindanao.

HABITAT
Damp forest at altitudes up to 7,500 ft (2,300 m).

BEHAVIOR
Little known, probably nocturnal with habits comparable to true
shrews (family Soricidae).

FEEDING ECOLOGY AND DIET
Insects, worms and probably other invertebrates; has been known
to take carrion.

REPRODUCTIVE BIOLOGY
Nothing is known. Probably polygynous.

CONSERVATION STATUS
Listed as Endangered by the ITUCN because of its small popula-
tion and declining habitat.

SIGNIFICANCE TO HUMANS
None known. ¢
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Malayan moonrat
Echinosorex Qymnura

SUBFAMILY
Hylomyinae

TAXONOMY
Viverra gymmnura (Raffles, 1822), Sumatra.

OTHER COMMON NAMES
English: Malayan gymnure; French: Gymnure de Malaysie;
German: Malaysische Gymnure; Spanish: Gymnure de Malasia.

PHYSICAL CHARACTERISTICS

Head and body length: 10-18 in (26-46 cm); tail: 6.5-12 in
(16.5-30 cm). Coarse, shaggy fur, black on body, pale on face
and neck, tail sparsely furred, white towards the tip.

DISTRIBUTION
Myanmar (Burma), Peninsular Thailand and Malaysia, Borneo,
and Sumatra.

HABITAT
Lowland forest and mangroves.

BEHAVIOR

Nocturnal and solitary. May be partially aquatic. Aggressive to-
wards other moonrats, uses powerful scent from anal glands to
mark home range.

FEEDING ECOLOGY AND DIET
Worms, insects, crabs, shrimps, snails and other invertebrates
caught on land and at the edge of water.

REPRODUCTIVE BIOLOGY

Breeding is apparently aseasonal. Females rear one or two litters
a year with an average two young per litter; gestation is 35-40
days. Details of life history are not known. Maximum recorded
longevity four years seven months. Presumably polygynous.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Common name /
Scientific name/
Other common names

Physical
characteristics

Habitat and
behavior

Conservation
Distribution Diet status

Eastern European hedgehog
Erinaceus concolor

English: White-breasted
hedgehog; French: Hérisson de
|‘est; German:
Ostlicheuropaisch Igel;
Spanish: Erizo d’Europa oriental season.

Brown with a white chest patch. Length
8-12in (20-30 cm).

Chinese hedgehog Large brown hedgehog with short tail.

Erinaceus amurensis Spines are banded yellow and brown,
French: Hérisson de Chine; with pale tips. Length 8-12 in (20-30
German: Chinesisch Igel; cm).

Spanish: Erizo el chino

season.

Algerian hedgehog
Atelerix algirus

French: Hérisson d'Algérie;
German: Algerisch Igel;
Spanish: Erizo argelino

Slim with brown fur and short spines
and a noticeable center parting on the solitary.
forehead. Length 8-10 in (20-25 cm).

[continued]

Deciduous woodland and
scrub, grassland and pasture, (Czech Republic and
suburban parks and gardens. the former Yugoslavia) matter and fungi.
Alpine regions below the
treeline. Nocturnal and Russia.
solitary outside breeding

Deciduous woodland and
scrub, grassland and pasture, northeastern China,
suburban parks and gardens. Manchuria and Korea. ~ slugs, worms and
Alpine regions below the
treeline. Nocturnal and

solitary outside breeding

Lives in scrub, nocturnal and  Northwest Africa,

Invertebrates, small Not threatened

vertebrates, some plant

Europe east of 15°E

as far as 80°E, central

Southeastern Siberia  Eats mostly invertebrates  Not threatened

such as beetles, larvae,

spiders; also small
vertebrate prey, eggs,
fruit and fungi.

Invertebrate and small Not threatened
southeastern Spain, vertebrate prey, fruit,

extreme southwestern ~ fungi.

France, the Balearic and

Canary Islands.
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Common name /

Hylomys hainanensis

French: Gymnure de Chine;
German: Chinesische Gymnure;
Spanish: Gymnure el chino

Shrew gymnure

Hylomys sinensis

English: Hainan gymnure;
French: Gymnure d‘Hainan;
German: Hainanische Gymnure;
Spanish: Gymnure el Hainan

Dinagat gymnure
Podogymnura aurospinula
English: Dinagat moonrat;
French: Gymnure de Dinagat;
German: Philippinische
Gymnure; Spanish: Gymnure
dinagato

stripe and long, finely haired tail. Length
4-5in (10-12.5 cm).

Gray-brown fur, pointed snout, short
sparsely haired tail. Length 5-6 in (12—
15.cm).

Spiny brown fur, short tail. Length 7.5—
8.5in (19-21 cm).

and nocturnal.

Rainforest habitat, spends
much of time in underground

burrow.

Nocturnal forest dweller.

Hainan Island, China.

Dinagat Island,
Philippines.

material.

Invertebrates.

Invertebrates.

Scientific name/ Physical Habitat and Conservation
Other common names characteristics behavior Distribution Diet status
Central African hedgehog Gray-brown to grizzled black fur and Lives in scrub, nocturnal and ~ Senegal to the Sudan  Invertebrate and small Not threatened
Atelerix albiventris spines, with prominent white band from  solitary. and south to Zambia.  vertebrate prey, fruit,
English: White-bellied forehead to flanks, narrow center parting and fungi.
hedgehog, four-toed hedgehog; in spines on forehead. All-white belly and
French: Hérisson d‘afrique vestigial big toe. Length 5.5-8.5in
centrale; German: (12-21 cm).
Zentralafricanisch lgel;
Spanish: Erizo africano central
Somalian hedgehog Gray-brown to grizzled black fur and Lives in scrub, nocturnal and  Northern Somalia. Invertebrate and small Not threatened
Aterlerix sclateri spines, with prominent white band from  solitary. vertebrate prey, fruit,
French: Hérisson de Somalie;  forehead to flanks, narrow center parting and fungi.
German: Somalisch Igel; in spines on forehead. White belly with
Spanish: Erizo somali dark fur on lower abdomen. Big toe is
present. Length 5.5-8 in (14-20 cm).
Brandt’s hedgehog Large and dark-colored, with long spines. Dry rocky habitats, will also  South of the Aral Sea in Insects and other Not threatened
Paraechinus hypomelas Length 8-11 in (21-29 cm). venture onto cultivated land.  Kazakhstan, Uzbekistan, arthropods, small
English: Long-spined hedgehog; Turkmenistan, Pakistan, vertebrates, eggs and
French: Hérisson longues Iran, southern fruit.
épines; German: Wiistenigel; Afghanistan and
Spanish: Erizo d'aguja large northern India, also
southern Arabian
Peninsula.
Ethiopian hedgehog Long ears, dark fur and a wide parting of  Desert and semidesert. North Africa and the Insects and other Not threatened
Paraechinus aethiopicus spines on the forehead. Length 5.5-9 in Arabian Peninsula. arthropods, small
French: Hérisson d'Ethiopie; (14-23 cm). vertebrates and eggs.
German: Athiopien Igel;
Spanish: Erizo d’Etiopia
Collared hedgehog Dark brown spines and fur, paler on face  Desert and plains, behavior ~ Eastern Pakistan and Insects and other Not threatened
Hemiechius collaris and chin. Length 5.5-7 in (14-18 cm). similar to H. auritus. northwestern India. invertebrates, small
English: Hardwicke's hedgehog; vertebrates, carrion and
French: Hérisson longes- fruit.
oreilles; German: GroBohrigel;
Spanish: Erizo de orejas largas
Hugh’s hedgehog Similar to M. dauuricus, with shorter Subalpine coniferous forest. ~ Central China. Not known. Vulnerable
Mesechinus hughi ears and brown fur. Length 8 in (20 cm).
English: Shanxi hedgehog;
French: Hérisson de Shanxi;
German: Zentralchinesisch Igel;
Spanish: Erizo el chino central
Hainan gymnure Vole like, with dark brown fur, dark dorsal Damp forest habitat, solitary ~ South-central China. Invertebrates and plant Endangered

Lower Risk/Near

Threatened

Endangered
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Golden moles
(Chrysochloridae)

Class Mammalia
Order Insectivora
Family Chrysochloridae

Thumbnail description

Small ears hidden by their fur, short tails, not

visible externally; large leathery pads on their
noses help them to burrow through the ground; (
thick, glossy fur, triangular-shaped head with
skin covering eyes and leathery pad over

nostrils; short, powerful forearms and claws

Size
Head and body length 2.7-9 in (7.0-23.5 cm);
weight 0.5-17.6 oz (16-500 g)

Number of genera, species
9 genera; 21 species

Habitat
Burrows beneath a wide range of habitats from
sand dunes to tropical forest

Conservation status
Critically Endangered: 4 species; Endangered: 1
species; Vulnerable: 6 species

\
)

Distribution

Sub-Saharan Africa

Evolution and systematics

Fossil records for this family date back to the late Eocene
(40 million years ago). Traditionally, both golden and “true”
moles (Talpidae) have been placed within the order Insec-
tivora. Golden moles have been considered part of a subor-
der Tenrecomorpha, together with tenrecs.

Molecular studies of phylogenetic relationships now con-
clude that golden moles fit within a superordinal group called
Afrotheria that evolved separately from primitive placental
mammals of northern continents. The similarities between
moles and golden moles are thus a case of parallel adaptation.
Scientists propose that golden moles and tenrecs be placed in
an order Afrosoricida—the “African shrew-like mammals.”

"The family Chrysochloridae is divided into two subfamilies.
Chrysochlorinae consists of six genera: Eremitalpa has a single
species, Grant’s golden mole Eremitalpa granti; Chrysospalax, the
giant golden moles, has two species; Chrysochloris, the Cape
golden moles, has three species; Cryptochloris, the cryptic golden
moles, has two species; Carpitalpa has a single species, Arend’s
golden mole Carpitalpa arendsi; Chlorotalpa has two species. The
subfamily Amblysominae has three genera: Amblysomus, the
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A Grant’s desert golden mole (Eremitalpa granti) catches a locust in
the sand dunes of the Namib Desert, Namibia. (Photo by Michael Fog-
den. Bruce Coleman, Inc. Reproduced by permission.)
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The Grant’s desert golden mole (Eremitalpa granti) uses its powerful forelimbs to burrow through the sands of the Namib Desert in southern
Africa. The golden mole moves forward (1), and enlarges the tunnel by pushing dirt up with its head and back with its claws (2). (lllustration by
Jacqueline Mahannah)

narrow-headed golden moles, has five species; Nearmblysonus has
two species; Calcochloris has three species.

Physical characteristics

Golden moles get their descriptive name from the irides-
cent golden, blue, purple, or bronze sheen on their brown fur.
The skin is tough and loosely attached to the body and the
tur has a woolly insulating undercoat.

In common with true moles, golden moles have big shoul-
ders and short, extremely powerful forelimbs, with curved
claws suitable for digging. The hind feet have webbed toes,
enabling the animals to kick soil backwards effectively. The
head, conical in shape, is designed to protect the moles from
the substrate through which they push. The nostrils are con-
cealed behind a leathery pad and the vestigial eyes of these
blind animals are covered by a thick layer of skin.

Distribution
This is the only mammal family with a southern African
center of diversity. Eighteen of the 21 species occur only in
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southern Africa, with 15 endemic to South Africa. The re-
maining three species are found in central and east Africa, in-
cluding Somalia, with A. julianae in southern and eastern
Transvaal. Golden moles show a scattered distribution within
their range, probably as a result of climatic changes during
their evolution which are no longer evident.

Habitat

Although golden moles are adapted for an almost exclu-
sively burrowing lifestyle, they occur in a wide range of habi-
tats. These include sandy deserts, forests, swamps, grassland,
and mountains up to 13,000 ft (4,000 m) in altitude.

Behavior

Golden moles are solitary and fight to defend their bur-
rows against intruders of either sex, especially in winter and
in less fertile areas where food is in short supply. Dominant
individuals may subsume a rival’s tunnel within their home
range. These animals are, however, tolerant of herbivorous
rodents such as mole-rats Bathyergus in their burrows.
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Burrowing activity is most intense in summer, when the
ground is moist. The moles include chambers for nesting and
defecation within their tunnels. The network also features
several spiraling bolt-holes, so that the moles can return to
the tunnels quickly when surface foraging. These animals have
an uncanny ability to head unerringly to a bolt-hole if dis-
turbed, despite being completely blind.

Golden moles have six or seven periods of activity over 24
hours, interspersed with longer spells of rest. Over a consid-
erable temperature range of between 73° and 91°F (23-33°C),
they do not regulate their internal body temperature. This
thermo-neutrality, together with an unusually low metabolic
rate, and an ability to sustain periods of torpidity lasting up
to three days, enables golden moles to survive temperature
extremes. When torpid, golden moles halve their energy con-
sumption.

Feeding ecology and diet

Golden moles rely on touch, smell and sensitivity to vi-
bration to hunt their food both below and, more rarely,
above the soil. Sand-burrowing species, including Grant’s
golden mole—captured memorably on David Attenbor-
ough’s Life of Mammals series “swimming” through a sub-
surface tunnel—are able to detect vibrations from dune grass
in their middle ear. This enables them to head “blind” to
vegetation where ants and termites are regular prey. De
Winton’s golden mole Cryptochloris wintoni surfaces to catch
and kill legless lizards (Typhlosaurus) and invertebrates with
its front claws.

Foraging behavior is determined by rainfall in other ar-
eas. The hottentot golden mole Amblysomus hottentotus eats
mainly earthworms and soil insect larvae, taken from bur-
rows near the surface in moist soil, but digs much further
underground in dry conditions. Heavy rain and waterlogged
burrows force some species to become temporarily terrestrial
foragers. Under such conditions, Cape golden moles and gi-
ant golden moles root around on the surface for worms and
insects.

Reproductive biology

Golden moles are believed to be polygynous and breed
during the winter months of April to July. Males and females
exchange chirping and squealing calls; the male shakes his
head, stamps his feet and pursues the female. Mating gener-
ally occurs in the spring, and gestation is believed to last from
4 to 6 weeks. The female makes a grass-lined nest deep in a
chamber of her burrow and gives birth to two or three young.
She raises the young alone and suckles them for two to three
months, then evicts them from her burrow.

Conservation status

Eleven out of 21 species were under threat of extinction,
according to the year 2002 IUCN Red List. Destruction of
habitat includes poor forestry practices, agricultural develop-
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A Grant’s desert golden mole (Eremitalpa granti) hunting at night in
the Namib Desert, Namibia. (Photo by Michael Fogden. Bruce Cole-
man, Inc. Reproduced by permission.)

ment, livestock overgrazing, and removal of dunes for dia-
mond mining. As human settlements move into golden mole
habitats, the animals fall prey to domestic dogs and cats.

Scientists do not fully understand the distribution, status
and ecology of this family, because golden moles are crytpic
and trap-shy.

A Grant’s desert golden mole (Eremitalpa granti) feeds on a palmato
gecko in Namibia. (Photo by Animals Animals ©Austin J. Stevens. Re-
produced by permission.)
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Significance to humans

In South Africa, the burrowing activities of golden moles
through vegetable plots and grass lawns make them unpopular
with some farmers and householders. Many are killed as pests
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and are sometimes skinned for their glossy fur. Conversely,
other farmers appear to favor their presence because of their
insect pest diet. Bakiga tribesmen of Uganda use Stuhlmann
golden mole Chrysochloris stublmanni skins as lucky charms.
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1. Hottentot golden mole (Amblysomus hottentotus); 2. Grant’s desert golden mole (Eremitalpa granti); 3. Stuhlmann’s golden mole (Chrysochlo-
ris stuhlmanni); 4. Large golden mole (Chrysospalax trevelyani). (lllustration by Jacqueline Mahannah)

Grzimek’s Animal Life Encyclopedia 219



Family: Golden moles

Species

Hottentot golden mole
Amblysomus hottentotus

SUBFAMILY
Amblysominae

TAXONOMY
Amblysomus hottentotus (Smith, 1829), east Cape Province, South
Africa.

OTHER COMMON NAMES
English: Narrow-headed golden mole.

PHYSICAL CHARACTERISTICS

Head and body length 4-5.5 in (10-14 cm); weight 1.4-3.5 oz
(40-100 g). Dark red-brown fur, white hairs around ear cavities
and vestigial eyes. Four-clawed toes, but mainly digs with only
two.

DISTRIBUTION
Southern and eastern South Africa, Lesotho, southern Mozam-
bique.

HABITAT
Grassland and woodland from sea level to 10,800 ft (3,300 m).

BEHAVIOR

Some golden moles inhabit areas of peaty soil in mountain or
forest regions; others live in escarpment forests, and certain
species are favor open areas where there is good grass cover.
Some golden moles burrow just below the surface of the ground,
while others burrow deeper depending on local soil conditions.
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accounts

In fertile areas, they dig 13 ft (4 m) per day, but in poorer soil
they tunnel 40 ft (12.4 m).

FEEDING ECOLOGY AND DIET
Mainly earthworms and larvae, but also slugs, snails, crickets, and
spiders.

REPRODUCTIVE BIOLOGY
May breed all year round. Known to raise three young per litter.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Grant’s desert golden mole
Eremitalpa granti

SUBFAMILY
Chrysochlorinae

TAXONOMY
Eremitalpa granti (Broom, 1907), Cape Province, South Africa.

OTHER COMMON NAMES
English: Desert golden mole.

PHYSICAL CHARACTERISTICS

Head and body length 3.0-3.3 oz (7.6-8.6 cm); weight 0.5-1.0 oz
(16-32 g). Pale gray-yellow fur covers body and eyes; belly is
more yellow.

Amblysomus hottentotus

Chrysochloris stuhlmanni

Eremitalpa granti

Chrysospalax trevelyani

220

Grzimek’s Animal Life Encyclopedia



Vol. 13: Mammals Il

DISTRIBUTION
Coastal dunes in Cape Province, Little Namaqualand in
South Africa, and the Namib Desert.

HABITAT
Sand dunes.

BEHAVIOR
Nocturnal. Burrows under sand just below the surface during

the day.

FEEDING ECOLOGY AND DIET
Nocturnal forager in search of termites, ants and spiders.
Also eats geckos, beetles, and legless lizards.

REPRODUCTIVE BIOLOGY
Digs deeper tunnels in which the female raises at least one
young. Presumably polygynous.

CONSERVATION STATUS
Vulnerable according to IUCN criteria.

SIGNIFICANCE TO HUMANS
None known. ¢

Large golden mole
Chrysospalax trevelyani

SUBFAMILY
Chrysochlorinae

TAXONOMY
Chrysospalax trevelyani (Giinther, 1875), Cape Province,
South Africa.

OTHER COMMON NAMES
English: Giant golden mole.

PHYSICAL CHARACTERISTICS

Head and body length 5.0-6.8 in (12.5-17.5 cm); weight

3.8-5.0 oz (108-142 g). Red-brown fur, lighter on belly.

Eyes are covered by hairy skin. Nose is tapered and pink.

DISTRIBUTION
Eastern Cape Province, South Africa.

HABITAT
Flat or gently sloping ground in damp forests.

BEHAVIOR

Makes small mounds above the entrances to tunnels. The
only species to show complex social behavior, because several
animals may share burrows in winter.
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FEEDING ECOLOGY AND DIET
Earthworms and other forest invertebrates taken underground.
Feeds above ground when tunnels are flooded.

REPRODUCTIVE BIOLOGY
Probably polygynous or promiscuous. Female raises one or two
young in summer.

CONSERVATION STATUS
Endangered according to IUCN criteria.

SIGNIFICANCE TO HUMANS
None known. ¢

Stuhlmann’s golden mole
Chrysochloris stublmanni

SUBFAMILY
Chrysochlorinae

TAXONOMY
Chrysochloris stublmanni Matschie, 1894, Ruwenzori region,
Uganda.

OTHER COMMON NAMES
None known.

PHYSICAL CHARACTERISTICS

Head and body length 3.5-5.5 in (9-14 cm); weight 2.6 oz (75 g).
Dark brown-green fur, appears iridescent. Front feet have long
thick claws, hind feet are webbed.

DISTRIBUTION
Tanzania, Uganda, Kenya, Democratic Republic of the Congo,
Cameroon.

HABITAT
Can live in highland forests up to 9,180 ft (2,800 m).

BEHAVIOR
Burrows just below surface. May make overland movements at
night.

FEEDING ECOLOGY AND DIET
Invertebrates, especially beetles, larvae, and worms. Forages on
surface when soil is waterlogged.

REPRODUCTIVE BIOLOGY
Two young, raised during rainy season of April-July. Presumably

polygynous.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
Skins kept as lucky charms in Uganda.
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Common name /

Scientific name/ Physical Habitat and Conservation
Other common names characteristics behavior Distribution Diet status
Gunning's golden mole Coloration is very dark, smoky brown Areas of peaty soil in the South Africa, Transvaal, Worms, larvae, pupae, Vulnerable
Amblysomus gunningi with a greenish sheen. Head and body sheltered ravines of Woodbush. and insects.
French: Taupe dorée de length 3.7-5.7 in (9.5-14.5 cm). mountains or in forests,
Gunning escarpment forests, or open
areas with good grass cover.
Solitary, no particular
breeding season.
Zulu golden mole Coloration of upperparts is dark reddish  Areas of peaty soil in the South Africa, Zululand, Worms, larvae, pupae, Not threatened
Amblysomus iris brown with a bronze sheen. Head and sheltered ravines of Umfolozi Station. and insects.
French: Taupe dorée zouloue body length 3.7-5.7 in (9.5-14.5 cm). mountains or in forests,
escarpment forests, or open
areas with good grass cover.
Solitary, no particular
breeding season.
Juliana's golden mole Coat is shiny, fur is dense, has Drier uplands in open Pretoria, Nylstroom/ Invertebrates, such as Critically
Amblysomus julianae streamline, formless appearance. No country with sandy soils. Nylsvley, and Kruger crickets, grasshoppers, Endangered
French: Taupe dorée de Juliana  visible eyes or ears. Head and body Blind. Usually two young are  National Park, Transvaal, locusts, cockroaches,
length 3.7-5.7 in (9.5-14.5 cm), average  born, sometimes one. As South Africa. earthworms, and snails.
weight 0.7-2.6 0z (21-75 g). long as the mole is awake, it
keeps moving and this keeps
body temperature normal.
Sleep may be detrimental,
as the mole cools off.
Yellow golden mole Upperparts vary from glossy brown to Sandy soils, sandy alluvium,  Zululand and eastern ~ Earthworms and insects.  Not threatened
Calcochloris obtusirostris bright golden yellow. Broad yellow or and coastal sand dunes. Transvaal, South Africa;
French: Taupe dorée jaune buffy band across top of snout. Sides Stays in burrow systems southern Zimbabwe;
of face are yellow. Head and body length  most of its life. Will burrow  and southern
3.8-4.3in (9.7-10.8 cm), weight 0.07—  deeper if it hears noise at Mozambique.
10z (20-30 g). ground level.
Congo golden mole Upperparts are very dark brown with a Alluvial sand and sandy loam  Southern Cape Mainly earthworms and ~ Vulnerable
Chlorotalpa duthieae green sheen. Underparts are lighter and  in coastal areas. Little is Province in South insects.
French: Taupe dorée de Duthie  sides of face are yellowish. Head and known of behavioral and Africa.
body length 3.7-4.4 in (9.5-11.1 cm). reproductive patterns.
Cape golden mole Shiny coat of dense fur, giving stream- Species is known only from  Western Cape Province Earthworms, insects, and  Not threatened
Chrysochloris asiatica lined, formless appearance. No eyes or ~ a single specimen collected  and Robben Island, snails.
German: Kapgoldmull ears visible. Head and body length at Gouna, 87 km (54 mi) east South Africa; perhaps
3.5-5.5in (9-14 cm), weight 0.8-1.3 0z  of Calvinia, Cape Province, Damaraland, Namibia.
(25-35 ). South Africa. Behavior likely
similar to Amblysomus
Julianae
Rough-haired golden mole Rough hair, streamlined body. Light Dry grassy habitats, Transvaal and Natal, Mainly worms and Vulnerable
Chrysospalax villosus brown to buff. No eyes or ears visible. particularly meadow-like South Africa. insects.
French: Taupe dorée ébouriffée; Weight 3.8-5 oz (108-142 g). ground bordering wet
German: Riesengoldmulle marshes. Spends majority of
life in chambers and
passages in mounds,
connected by a system of
tunnels.
De Winton's golden mole Fur is short, soft, and dense. Upperparts ~ White, coastal sand dunes. Little Namaqualand, Legless lizards and Vulnerable
Cryptochloris wintoni drab lead color with violet iridescence. Generally burrows below Cape Province, South  various invertebrates.
French: Taupe dorée de De Underparts are lead gray. Head and body  surface. Africa.
Winton; German: Der De- length 3.1-3.5in (8.0-9.0 cm).
Winton-Goldmull
Van Zyl's golden mole Flat, round body shape. Fur is short, soft, White, coastal sand dunes. ~ Northwestern Cape Legless lizards and Critically
Cryptochloris zyli and dense. Upperparts drab lead color Generally burrows below Province, South Africa.  various invertebrates. Endangered

French: Taupe dorée de Van Zyl

with violet iridescence. White facial
markings. Underparts are lead gray. Head
and body length 3.1-3.5 in (8.0-9.0 cm).

surface.
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Tenrecs
(Tenrecidae)

Class Mammalia
Order Insectivora
Family Tenrecidae

Thumbnail description

Very small to small mammals showing a
considerable range in external morphology with
regards to, for example, tail length (very short to
three times body length), fur color and texture,
and foot structure; some species have dorsal
fur modified into spines and others with
elongated trunk-like bodies; four to five fingers
and five toes; tooth count ranges from 32 to
40, depending on genus

Size
Head and body length 2-14 in (5.5-35.7 cm);
weight 0.1-70 oz (3.5 g-2 kg)

Number of genera, species
10 genera; 27 species

Habitat
Forest, pseudosteppe, scrublands, and spiny
bush

Conservation status
Critically Endangered: 1 species; Endangered: 6
species; Vulnerable: 3 species

Distribution

Most restricted to Madagascar; otter shrews, mainland Africa

Evolution and systematics

Four subfamilies and 10 genera of Tenrecidae are gener-
ally recognized: the Tenrecinae or spiny tenrecs (7enrec,
Echinops, Setifer, and Hemicentetes); the Oryzorictinae or shrew
tenrecs (Microgale and Limmnogale) and the rice tenrecs (Ory-
zorictes); the Geogalinae or large-eared tenrec (Geogale); and
the Potamogalinae or otter shrews (Micropotamogale and Pota-
mogale).

Recent studies indicate that the tenrecids form a mono-
phyletic group, with the Potamogalinae or African otter
shrews as the sister group. This indicates that the Tenrecidae
are the result of a single colonization event and subsequently
speciated into one of the most extraordinary adaptive radia-
tions of mammals in the world. When and how this event
took place is an open question. The mammalian fossil record
on Madagascar is rather fragmentary and no deposits are
known from the Late Cretaceous to the Late Pleistocene, a
span of about 65 million years. This is presumably the period
tenrecids colonized and radiated on Madagascar. Their arrival
on the island is probably the result of the proto-Tenrecidae
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rafting on vegetation across the Mozambique Channel from
Africa. Fossils from the African continent from the Miocene
have been attributed by certain paleontologists to the Tenre-
cidae, but these designations are in need of reevaluation.

Recent field inventories and a reevaluation of existing mu-
seum specimens have resulted in considerable taxonomic
changes to the Tenrecidae, most notably amongst Microgale.
Several new species to science have been named in recent
years and numerous others remain to be described. Further,
molecular studies are uncovering several previously unrecog-
nized cryptic species. It is certain that the next decade will see
a considerable augmentation in the number of recognized
species and refinement of the evolutionary history of Tenre-
cidae.

Physical characteristics

Tenrecidae show an assortment of morphological charac-
ters. They maintain certain characteristics that have been con-
sidered primitive among living mammals. These include, for
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A long-tailed tenrec uses its extremely long prehensile tail. Left in-
set shows that the tip of the tail is naked underneath, and right in-
set shows the enlarged fifth digit of the hind foot. (lllustration by
Gillian Harris)

example, small body size, common urogenital opening, and
abdominal testes in reproductive males. Tenrecidae range
from small- to medium-sized mammals and span a remark-
able morphological gamut from the large (up to 44 Ib; 2 kg)
spiny tenrec, the hedgehog-like Echinops and Setifer, the
desman-like Limmogale, the mouse-like Geogale, the molelike
Oryzorictes, and the shrew-like Microgale (with adults of some
species weighing less than 0.14 oz; 4 g). The tails of Ten-
recinae are very short or at least not discernable, while among
most other species in the other two subfamilies, the tail varies
in length and is covered with short fine fur. Members of this
family, particularly Setifer and Echinops, can roll themselves

226

Vol. 13: Mammals Il

A rice tenrec (Oryzorictes hova) foraging. (Photo by Harald Schiitz. Re-
produced by permission.)

into tight balls when disturbed. No species, with the excep-
tion of Tenrec ecaudatus, display any measurement or pheno-
typic feature that differs between the sexes.

Even within the genus Microgale there is considerable vari-
ation in body morphology. For example, M. gymmnorhyncha and
M. gracilis are probably semi-fossorial and have dense velvety
pelage, well developed forelimbs and associated digging claws,
and reduced ears and eyes, while the partially arboreal or scan-
sorial M. principula and M. longicaudata have notably long hind
limbs and prehensile tails measuring more than twice as long
as their body length.

Otter shrews in the genus Micropotamogale are small,
brownish gray animals with unwebbed feet and a round tail.
The giant otter shrew (Potamogale velox), as its name implies,
is considerably larger (about twice as long and much heavier)
and has glossy chocolate-brown fur and a thick, rudderlike
tail.

Distribution

The family is confined to Madagascar with the exception
of the otter shrews, which are found in Africa. Tenrec ecanda-
tus has been introduced to the western Indian Ocean islands
of the Comoros, Seychelles, and Mascarenes as a food re-
source.

Habitat

Most Tenrecidae are forest dwelling animals, particularly
in the humid forests of eastern Madagascar. The major ex-
ceptions are the genera Temrec, Setifer, Hemicentetes, and
Echinops that can also be found in human-created grasslands
or pseudosteppe covering significant portions of the island,
and the first three genera also occur in agricultural areas and
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The common tenrec (Tenrec ecaudatus) is the largest of all tenrecs.
(Photo by R. Mittermeier. Bruce Coleman, Inc. Reproduced by permis-
sion.)

near human habitations. Further, Tenrec and Setifer occur in
all of the natural forest formations on the island. Most Ten-
recidae species are terrestrial, although certain Microgale are
best considered scansorial and two genera of spiny tenrecs
(Echinops and Setifer) climb in vegetation several meters off
the ground.

Microgale, with its currently recognized 18 species, is
largely confined to the humid forest formations of the island.
One member of this genus, Microgale brevicaudata, also occurs
in the dry deciduous forests and spiny bush of the western
and southern portion of the island. T'wo genera (Echinops and
Geogule), each with a single species, are also confined to these
drier native vegetal formations. Limmnogale is confined to
streams within native forest within the eastern humid forests
and is the only largely aquatic mammal on the island. Micro-
gale pusilla and Oryzorictes bova can be found in forested areas
with wet soils or in marshlands, including those converted to
rice paddy, outside of forest formations. Micropotamogale are
found in upland forest streams of western and central Africa,
while Potamogale velox occurs in rivers, streams, and swamps
in the rainforests of tropical Africa.

At certain sites in the eastern humid forest, the density and
diversity of Tenrecidae are notably high. For example at one
forested site near the village of T'sinjoarivo in the eastern cen-
tral portion of the island, 17 species of Lipotyphla (including
16 tenrecids) were found in sympatry. This high density in a
relatively small block of forest is perhaps without parallel any-
where else in the world.
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The greater hedgehog tenrec (Setifer setosus) emerges from its bur-
row to forage. (Photo by Tom McHugh/Photo Researchers, Inc. Re-
produced by permission.)

Behavior

Given that most species of Tenrecidae are small noctur-
nal and forest-dwelling animals it is not surprising that few
details are available about their life history.

Two genera of Tenrecidae have a dense grouping of spiny
hairs on their back that have been modified into quill-like
structures and form a stridulating organ. In young Tenrec, this
organ is well developed and is used for communication within
family groups, and with increasing age the quill-like struc-

The yellow streaked tenrec (Hemicentetes semispinosus) uses its long
snout to find earthworms. (Photo by H. Uible/Photo Researchers, Inc.
Reproduced by permission.)
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The lesser hedgehog tenrec (Echinops telfairi) is nocturnal. (Photo by
H. Uible/Photo Researchers, Inc. Reproduced by permission.)

tures are replaced with standard spines and the organ no
longer functions. In Hemicentetes adults possess a mid-dorsal
stridulating organ, also formed of modified spines. These
quills, when vibrated by muscle action, produce an ultrasonic
sound that can be detected by nearby conspecifics.

The spines of Tenrecinae are used in a defensive fashion
against predators. In Hemicentetes, the easily detachable spines

A long-tailed shrew tenrec (Microgale principula) in front of its burrow.
(Photo by Harald Schitz. Reproduced by permission.)
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A yellow streaked tenrec (Hemicentetes semispinosus) forages for in-
sects. (Photo by Harald Schutz. Reproduced by permission.)

of the back with their very fine fishhook tips are raised when
a potential predator approaches. If the predator makes direct
contact, it can receive a face full of spines. Although this must
be a formidable deterrent, spiny tenrecs are frequent prey for
native predators.

During the austral winter, several species of Tenrecidae
show a shift in activity patterns behavior, ranging from a re-
duction in daily movements to complete hibernation. These
shifts are correlated with changes in ambient temperature,
photoperiod, and food availability. In certain species, such as
Hemicentetes nigriceps or Tenrec ecaudatus, animals enter a pro-
found torpor during the period from approximately May to
October. A further variation within the family is found in Ge-
ogale, which is heterothermic and body temperature follows
the ambient temperature. This species has a notably low rest-
ing metabolic rate, even for a Tenrecidae.

Feeding ecology and diet

Most Tenrecidae feed on insects and a variety of other soil
invertebrates—few quantitative studies are available. In the
western dry deciduous forests, Tenrec feed extensively on soil-
dwelling beetle (Coleoptera) larvae of the families Scarabaei-
dae and Alleculidae, and to a lesser extent on ants
(Hymenoptera), scolopenders (Chilopoda), and butterfly
(Lepidoptera) larvae. They are known to also feed on fruits
and vertebrates.

A study conducted in the humid forests of eastern Mada-
gascar on the diets of Microgale spp., based on stomach con-
tents, found that various types of Orthoptera were the most
frequently consumed prey, followed by Hymenoptera and
Coleoptera. Remains of other animals were also identified,
including Dermaptera, Annelida, Arachnida, and Amphipoda.
At the level of determination, no clear dietary differences were
found between sympatrically occurring Microgale subspecies.

The most common prey of Limnogale, an aquatic tenrec
with a flattened tail and webbed feet that hunts while swim-
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A large-eared tenrec (Geogale aurita) foraging in Madagascar. (Photo
by Harald Schitz. Reproduced by permission.)

ming, is Ephemeroptera nymphs, followed by larvae of
Odonata, Trichoptera, and Coleoptera. A few other types of
aquatic invertebrates (crabs and crayfish) and vertebrates
(frogs) are also taken. In addition to worms and insects, otter
shrews also prey upon crabs, fishes, frogs, and mollusks found
in their aquatic habitat.

It is assumed that most terrestrial Tenrecidae actively hunt
their prey amongst leaf and rotten wood litter, fallen branches,
and root tangles of standing trees or scansorial species on veg-
etation in the forest understory to mid-canopy. In some cases,
particularly for genera with well developed digging claws, prey
is excavated from the ground and may be detected by scent
and acoustic signals. For most Tenrecidae prey are pinned
down with the forelimbs and then seized with the mouth.

Reproductive biology

The reproductive biology of most Tenrecidae is poorly
known—a few species have been studied in the wild or in cap-
tivity and certain details are available. Some species build nests
out of vegetation that are placed in concealed places or exca-

A white streaked tenrec (Hemicentetes nigriceps) probes the bark of a
tree for insects. (Photo by Harald Schitz. Reproduced by permission.)
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vate burrows ending in a nest chamber. The majority of
species have three to five pairs of mammae.

Among Microgale living in humid forests, reproduction
starts in September to October, coinciding with the start of
the rainy season. Litters, generally varying from one to four,
are born in November and early December. Neonates are
naked with non-functional ears and eyes. Young start to make
foraging bouts away from the nest after their eyes open at 22
to 27 days old. Most females probably have one or maximum
two litters per year. Among certain species, there is evidence
that they are reproductively mature before they have their full
adult dentition. In captivity, certain species seem to form
male-female pairs.

Tenrec has one of the highest breeding potentials of any
mammal species in the world. Litters of up to 32 individuals
have been documented, and more than 20 individuals is not
uncommon. Females often have 32 to 36 mammae. After be-
ing born in late November to January, young emerge from
the burrow at between 18-20 days old and commence actively
foraging with their mother, and become independent at about
35 days.

Within the genus Geoguale, there is a post-partum estrus and
females are able to nurse one litter while another is develop-
ing in the uterus. This reproductive strategy is unknown in any
other Tenrecidae, and may be an adaptation to the extremely
dry conditions where this animal lives, allowing it to maximize
reproductive output when optimal conditions prevail.

Conservation status

The main threat to members of the Tenrecidae, as with
all forest-dwelling organisms on Madagascar, is the contin-
ued destruction of forest habitat for slash-and-burn agricul-
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ture, charcoal, and cattle pasture. The IUCN Red List indi-
cates that several species are threatened with extinction. How-
ever, the information used to compile this list is out of date,
as is the taxonomy. A meeting held in Madagascar in 2001
and attended by numerous specialists proposed new conser-
vation status designations for Malagasy vertebrates. Among
the Tenrecidae one species is classified as Endangered, one
as Vulnerable, none as Near Threatened, 22 as Least Con-
cern, and three as Data Deficient.

The African otter shrews face similar threats as the mem-
bers of the Tenrecidae inhabiting Madagascar. Habitat de-
struction and degradation is the primary concern. The IUCN
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Red List classifies all three species of otter shrews as Endan-
gered.

Significance to humans

Throughout much of Madagascar, spiny tenrecs, most no-
tably Tenrec and to a lesser extent Echinops and Setifer, are
widely hunted by people as a supplementary source of meat.
In fact, in some areas, these animals are sufficiently relished
that their flesh is more expensive per unit weight than beef.
In certain regions, the consumption of Tenrecinae meat is con-
sidered taboo (fady) and these animals are not hunted locally.
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1. Large-eared tenrec (Geogale aurita); 2. Common tenrec (Tenrec ecaudatus); 3. Nasolo’s shrew tenrec (Microgale nasoloi); 4. Dobson’s shrew
tenrec (Microgale dobsoni). (Illustration by Gillian Harris)
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Species accounts

Common tenrec
Tenrec ecaudatus

SUBFAMILY
Tenrecinae

TAXONOMY
Erinaceus ecaudatus (Schreber, 1777), Madagascar.

OTHER COMMON NAMES
None known.

PHYSICAL CHARACTERISTICS

Head and body length 10.5-15.3 in (26-39 cm); weight 42-70 oz
(1.2-2 kg). Fur is grey-brown or red-brown and has long stiff
hairs along the back. Front legs are longer than hind legs.

DISTRIBUTION

Across much of Madagascar. It has been introduced to the west-
ern Indian Ocean islands of Comoros, Seychelles, and the Mas-
carenes.

HABITAT

Occurs in a wide variety of habitats from humid forests, to decid-
uous forest, gallery forest, and spiny bush. It also is found in hu-
man modified habitats including savanna, pseudosteppe,
agricultural zones, and near habitations.

BEHAVIOR

Usually seen singly and generally nocturnal, although sometimes
crepuscular. During the breeding season females can be seen ac-
companied by a bevy of young even during daylight hours.

FEEDING ECOLOGY AND DIET
Terrestrial. The diet includes mostly invertebrates, but fruits and
small vertebrates have also been recorded.

Geogale aurita

Tenrec ecaudatus
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REPRODUCTIVE BIOLOGY

Very high reproductive potential with litters of up to 32 young.
Females often have 32 to 36 mammae. May be polygamous or
promiscuous.

CONSERVATION STATUS

Not threatened. Widely distributed on the island and even in
zones with considerable human hunting pressure this species
seems to be maintaining viable populations. Its ability to live in
human-modified habitats is an important factor in this regard.

SIGNIFICANCE TO HUMANS
Widely relished for its meat.

Large-eared tenrec
Geogale aurita

SUBFAMILY
Geogalinae

TAXONOMY

Geogale aurita Milne-Edwards and Grandidier, 1872, Moron-
dava, Madagascar. G. 4. orientalis is known from one specimen
collected along the east coast.

OTHER COMMON NAMES
None known.

PHYSICAL CHARACTERISTICS

Head and body length about 2.8 in (7 cm); weight 0.2-0.3 oz
(5-8.5 g). Fur is red-brown, yellow on underside. Tail has fine
hair covering.

DISTRIBUTION
Restricted to western and southwestern portion of Madagascar,
except for the specimen noted above.

HABITAT

Occurs in dry deciduous, gallery, and spiny bush forest. Un-
known outside of forested zones. Often associated with fallen
and rotten tree trunks.

BEHAVIOR

Few details available about this nocturnal species. Usually seen
singly, although apparent male-female pairs can be found in
close proximity to one another. Heterothermic with body tem-
perature corresponding to the ambient temperature; enters a
daily state of torpor.

FEEDING ECOLOGY AND DIET
Terrestrial. The diet includes mostly invertebrates, particularly
termites.

REPRODUCTIVE BIOLOGY

May be monogamous. Mating in late September to March. Ges-
tation 54-69 days. Litter size 1-5 and neonates naked with non-
functional ears and eyes. Eyes open between 21 and 33 days old
and the young are soon thereafter weaned.

CONSERVATION STATUS
Within its range this species can be notably common. Its con-
tinued existence depends on the maintenance of natural forest.
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SIGNIFICANCE TO HUMANS
None known. ¢

Nasolo’s shrew tenrec
Microgale nasoloi

SUBFAMILY
Oryzorictinae

TAXONOMY
Microgale nasoloi Jenkins and Goodman, 1999, Vohibasia For-
est, Madagascar.

OTHER COMMON NAMES
None known.

PHYSICAL CHARACTERISTICS
Head and body length about 3 in (8 cm); weight 0.5 oz (7 g).

DISTRIBUTION
Only known from southwestern Madagascar.

HABITAT
Occurs in transitional dry and spiny bush forest. Unknown to
occur outside of forested zones.

BEHAVIOR
Nothing is known.

FEEDING ECOLOGY AND DIET
Scansorial. The diet is presumably mostly invertebrates.

Microgale nasoloi

Microgale dobsoni
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REPRODUCTIVE BIOLOGY
Nothing is known.

CONSERVATION STATUS

Only recently described from two specimens taken at two
nearby sites—one in a national park and the other in a forest
protected by local traditions. This species probably has a very
limited distribution.

SIGNIFICANCE TO HUMANS
None known. ¢

Dobson’s shrew tenrec
Microgale dobsoni

SUBFAMILY
Oryzorictinae

TAXONOMY
Microgale dobsoni Thomas, 1884, Fianarantsoa, Madagascar.

OTHER COMMON NAMES
None known.

PHYSICAL CHARACTERISTICS

Head and body length 3.9-4.5 in (10-11.5 cm); weight 0.6-0.9
oz (18.0-25.5 g). Fur is gray-brown with gray belly. Tail is
long, usually length of body.

DISTRIBUTION
Across much of eastern and northern Madagascar.

HABITAT
Found in lowland and montane humid forests. Occurs in some
secondary forest or other human-modified habitats.

BEHAVIOR

Nocturnal and generally terrestrial. Towards the end of the
rainy season this species accumulates body fat, particularly in
the tail, and is known to aestivate.

FEEDING ECOLOGY AND DIET

Largely terrestrial, but occasionally scansorial. Well developed
canines and molariform teeth indicate that it is a formidable
predator. Prey located by visual, olfactory, and visual means,
and then subdued with forelimbs or seized directly with the
mouth. The diet consists mostly of invertebrates, however it is
known to predate on small land vertebrates.

REPRODUCTIVE BIOLOGY

In captivity mating in September to October. Gestation 62 days.
Litter size one to five and neonates naked with non-functional
ears and eyes. Eyes open between 22 to 27 days old. One litter
per year. Presumably polygynous.

CONSERVATION STATUS

A widely distributed species and known to occur in several pro-
tected areas. As with other forest-dwelling organisms on Mada-
gascar, the continued existence of this species depends on the
maintenance of forest habitat.

SIGNIFICANCE TO HUMANS
None known. ¢
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Common name /

Scientific name/ Physical Habitat and Conservation
Other common names characteristics behavior Distribution Diet status

Aquatic tenrec Hind feet are webbed, tail is flat. Pelageis ~ Freshwater rivers. Nocturnal, ~ Eastern Madagascar. Mostly frogs, small fish, Endangered
Limnogale mergulus dense and soft, no spines. Upperparts and  sleeps in burrows beside rivers. crustaceans, and aquatic
French: Tenrec aquatique; head are brownish with red and black guard insect larvae.
German: Der Wassertenrek hairs poking through. Head and body length

4.7-6.7 in (1217 cm), tail length 12-6.3

(12-16 cm), weight 2.1-3.2 0z (60-90 g).
Mole-like rice tenrec Fur is velvety and gray brown or dark Marshy areas, especially the ~ Northwestern Mainly insects and other ~ Not threatened
Oryzorictes talpoides brown in color. Underparts are gray or buffy moist banks of rice fields. Madagascar. invertebrates, such as
German: Maulwurfartigen brown. Tail is bicolored. Head and body Nocturnal. Spends most of its mollusks.
Reistenrek length 3.3-5.1 in (8.5-13.0 cm), tail length  time in tunnel system.

1.2-2.0in (3.0-5.0 cm).
Nimba otter shrew Coloration is brownish gray above and gray Upland forest streams. Guinea, Mt. Nimba, Ziela. Worms, insects and their ~ Endangered
Micropotamogale lamottei below. Unwebbed feet and round tail. Head ~ Nocturnal and semiaquatic. larvae, crabs, fish, and
German: Ottersptizméduse and body length 4.7-7.9 in (12.0-20.0 cm), small frogs.

tail length 3.9-5.9in (10.0-15.0 cm),

weight 4.8 0z (135 g).
Ruwenzori otter shrew Brownish gray above and gray below. Upland forest streams. Ruwenzori region Worms, insects and their ~ Endangered
Micropotamogale ruwenzorii Unwebbed feet and round tail. Head and Nocturnal and semiaquatic. (Uganda, Democratic larvae, crabs, fish, and

body length 4.7-7.9 in (12.0-20.0 cm), tail Republic of the Congo  small frogs.

length 3.9-5.9in (10.0-15.0 cm), weight [DRC]), and west of Lake

480z(1350). Edward and Lake Kivu

(DRC).

Giant otter shrew Long, tapered body. Thick, tapered, rudder-  Occurs in rivers, streams, and ~ Tropical Africa; from Mainly frogs and Endangered
Potamogale velox like tail, flattened muzzle with numerous swamps in rainforests, as well  Nigeria to Angola and mollusks.
French: Potamogale; German: whiskers. Dense, soft fur, glossy chocolate  as montane torrents. Two east to the Rift Valley.
Die GroBe Otterspitzmaus; in colorations. Underparts are white. Head  offspring in each litter.
Spanish: Potamogalo and body length 11.5-14 in (29.2—

35.6 cm), weight 2.2 1b (997 g).
Lesser hedgehog tenrec Dorsal side is covered in spines. Spines Arid regions of Madagascar, Southern Madagascar.  Invertebrates, but Not threatened
Echinops telfairi vary from pale whitish to black. Paws and  such as dry forests, scrub, occasionally baby mice.
French: Petit tanrec hérisson; ventral sides covered with fine hairs. cultivated areas, dry coastal
German: Kleiner Igeltanrek regions, and semidesert.

Nocturnal and communication
is tactile.

Yellow streaked tenrec Pelage is spiny, sharply pointed, black in Live within burrow systems in  Madagascar. Mainly earthworms. Not threatened
Hemicentetes semispinosus color. Distinct whitish markings. Hair on rainforests and brushland
French: Tenrec zébré des terres-  underside is very spiny and chestnut brown habitats. Social groups are
basses in color. Head and body length 6.3-7.5in  variable.

(16.0-19.0 cm).
Greater hedgehog tenrec Upperparts covered with short, stiff spines.  Dry forest and agricultural Madagascar, central Worms, insects, ground Not threatened

Setifer setosus

French: Grand hérisson; German:

GroBer Igeltanrek

Spines begin at forehead and extent to
hindquarters. Head and body length 5.9-8.7
in (15.0-22.0 cm), tail length 0.59-0.63 in
(1.5-1.6 cm).

areas. Diurnal, solitary, active
throughout year.

plateau.

meat, and the carcasses
of dead mice.
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Solenodons
(Solenodontidae)

Class Mammalia
Order Insectivora
Family Solenodontidae

Thumbnail description
A rabbit-sized insectivore with shrew-like
features

Size
Up to 2.4 Ib (1,100 g)

Number of genera, species
1 genus; 2 extant species

Habitat
Tropical moist montane forests

Conservation status
Endangered: 2 species

Distribution

Caribbean/Greater Antilles islands of Hispaniola and Cuba

Evolution and systematics

The relationships among the numerous insectivore species
is far from settled. Evolutionary biologists have not settled
the question of whether the families listed within the order
Insectivora are monophyletic (sharing a common ancestor
species) or polyphyletic (deriving from several separate ori-
gins). Presently, the solenodontids appear to be most closely
related to several species of extinct shrews, the Nesophonti-
dae, native to various islands of the Antilles, while both fam-
ilies share similarities among the family Tenrecidae (the
tenrecs of Madagascar and mainland Africa) and the subfam-
ily Potamogalinae (otter shrews of mainland Africa).

The Solenodontidae show an array of primitive mammalian
features, but whether they represent a relict family from the
mainlands, little changed, or are the derived descendants of
smaller colonizing insectivores that evolved to “giant” size on
the islands, is not clear. These ancestors most likely rafted on
vegetation from the mainlands of the Americas to Cuba and
Hispaniola as long ago as the Mesozoic and early Cenozoic
eras. The Solenodontidae survived on the islands without
competition from more advanced mammal types.
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Solonodontidae contains the living genus Solenodon; two
living species, the Hispaniolan or Haitian solenodon, S. para-
doxus, in Hispaniola, and the Cuban solenodon or “almiqui,”
S. cubanus, in Cuba. Also included in this family are two re-
cently extinct (late Pleistocene to present) species, Marcano’s
solenodon, S. marcanoi, in Hispaniola, and Arredondo’s solen-
odon, S. arredondoi, in Cuba.

Physical characteristics

At first glance, a typical solenodon resembles a rabbit-sized
shrew, with a shrew’s characteristic long, conical, whisker-
studded snout, even more pronounced in the solenodon.
Cuban solenodons are slightly smaller, on average, than His-
paniolan solenodons. An adult Hispaniolan solenodon can
weigh up to 2.4 1b (1,100 g), its combined head and body
length can reach 15 in (39 cm) and the tail length, 8 in (21
cm). An adult Cuban solenodon’s maximum weight is 1.7 lb
(800 g), and its maximum head and body length is 14 in (36
cm). The extinct Solenodon arredondoi was much larger. Its
weight, based on fossil remains, has been roughly estimated
at 3.3-4.4 1b (1,500-2,000 g), and its head and body length at
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The Hispaniolan solenodon (Solenodon paradoxus) is considered En-
dangered. (Photo by N. Smythe/Photo Researchers, Inc. Reproduced
by permission.)

18-22 in (45-55 cm). There is no sexual dimorphism in the
living species of solenodon (i.e., no differences between the
sexes in size, shape, or coloration).

The solenodons show a puzzling mix of primitive and de-
rived traits. Among the primitive characters are a poisonous
bite and the ability to echolocate. Solenodon sight is poor,
but hearing, olfactory, and tactile senses are acute. Derived

The Cuban solenodon (Solenodon cubanus) was thought to be extinct
until the mid 1970s. The Burmese mongoose and feral cats are be-
lieved to be the cause of the reduction of the Cuban solenodon. (Photo
by J. A. Hancock/Photo Researchers, Inc. Reproduced by permission.)
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traits include longevity, low birth frequency, low number of
young per litter, and the os proboscis bone in the Hispan-
iolan solenodon.

The eyes are tiny and shrew-like. The large ears partially
protrude from the fur. The legs are relatively long, and well-
muscled. Each of all four paws carries five digits with large,
strong claws.

The fur is dense, coarser in the Hispaniolan solenodon,
finer and softer in the Cuban solenodon. Fur color in S. para-
doxus ranges from brown through reddish brown to yellowish
brown on the upper, dorsal body, with a lighter underside.
The fur of S. cubanus varies from dark brown to black, with a
white or yellowish face, snout, and shoulders. The forehead in
both species is sparsely covered with hair, while the ears, legs,
snout, and scaly, rat-like tail are nearly hairless. The snout
sprouts long vibrissae, or sensory whiskers, along its length.

Individuals of both species carry scent glands in the armpits
and groin. In females, the two mammae are located in the in-
guinal (groin) region. In males, the penis, except during mat-
ing, and the testes are carried within the abdominal cavity.

In all individuals of both species, the lower second incisors
are grooved to channel poison. The name solenodon, mean-
ing “slotted tooth,” is based on this feature. The grooves con-
nect with a duct that supplies a poisonous neurotoxin from
glands below the incisors. Some species of shrews carry sim-
ilar modified teeth and poison.

Distribution
Caribbean/Greater Antilles islands of Hispaniola and
Cuba.

Habitat

Tropical montane forest; also brush country and near plan-
tations.

Behavior

Both species are nocturnal, hiding and sleeping during the
day in hollows or burrows. Adults are solitary in their forag-
ing, although several individuals may shelter together.

Solenodons are easily startled, especially by sharp or high-
pitched sounds, and are easily provoked into scrappy rages
against other solenodons or other animal species. Given its
jaw full of sharp teeth, modeled according to the shrew pat-
tern with some modification, an enraged solenodon can de-
liver a severe bite.

Solenodons have long life spans and low reproductive rates,
unusual in so small an animal. One captive Hispaniolan solen-
odon lived for eleven years, while a captive Cuban solenodon
lived for five years. Insectivores rarely live longer than a cou-
ple of years.

Individuals walk in a winding course, holding the tail level.
When alarmed, a solenodon can run in a straight line, with
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some speed, but will more likely run off in an erratic pattern.
Solenodons can climb, but seldom do so. When sitting up or
scratching itself, a solenodon uses its tail as a prop.

Solenodons produce a variety of vocalizations, including
wheezing, snuffling, grunting, squeaking, and shrieking.

Feeding ecology and diet

Solenodons are generalist feeders with some emphasis on
insects and spiders. When foraging, a soledonon takes a
winding course using its flexible snout to root in dirt and
poke into leaf litter and cracks. A soledonon uses smell and
tactile senses to find earthworms, arthropods, and snails, dig-
ging them out of the soil or snagging them in leaf litter or
tight spaces in rock and wood. It also uses its powerful fore-
limbs and claws to tear into soft, rotten wood in search of
resident edibles.

Reproductive biology

A female gives birth to a litter of one to three young, and
can birth two litters within a year. The mother bears only two
teats, situated ventrally near the groin. The young are weaned
after 75 days, although they may remain with the mother
while subsequent litters are born and raised.

Apparently, males are always able to breed, since they will
attempt copulating with females at any time, while females go
in and out of estrous according to no strict pattern. Courting
behavior is similar to insectivores in general, with scent-mark-
ing and mutual sniffing. May be polygamous or promiscuous.

Conservation status

Both solenodon species are listed as Endangered by the
TUCN. Both species were written off as extinct in the early
twentieth century, but were subsequently rediscovered. Iron-
ically, solenodons are among a mere handful of surviving
mammal species among a large and varied array of recently
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Side view of a solenodon skull (top). Side view of the inner lower jaw
showing the groove along which venomous saliva flows. (lllustration by
Wendy Baker)

extinct native mammals in the Antilles, including rodents,
New World monkeys, sloths, and other insectivores.

Solenodons are threatened by deforestation, predation by
introduced animals, and killing by humans who consider them
pests.

Significance to humans

Rural people in Hispaniola frequently kill solenodons,
blaming then for eating crops, although most likely the solen-
odons do not eat crops but damage them while grubbing for
insects. In Cuba, the remaining solenodons are too remote
from settled humanity to pose any sort of threat. Solenodons
are not hunted for food in Hispaniola or Cuba.
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Species accounts

Hispaniolan solenodon
Solenodon paradoxus

TAXONOMY
Solenodon paradoxus Brandt, 1833, Dominican Republic.

OTHER COMMON NAMES

English: Haitian solenodon; French: Solénodonte d’Haiti; Ger-
man: Dominikanischer Schlitzriissler, Haiti-Schlitzriissler;
Haitian French: Nez longue; Spanish: Solenodonte haitiano.

PHYSICAL
CHARACTERISTICS
Individuals resemble
very large shrews. An
adult weighs up to
2.41b (1,100 g). Its
combined head and
body length ranges
11-12 in (28-32.5
cm), and the tail
length is 7-10 in

(17.5-25.5 cm).

There are five
fingers and five toes,
for, respectively, the
forepaws and hind-
paws, and all digits are equipped with large, strong claws, al-
though the forelimbs are more powerfully muscled than the
hindlimbs, and the forepaws are bigger. The underfur is short
and dense, overlain by a coarser secondary coat. The forehead
is sparsely covered with hair, while the ears, legs, snout, and
scaly, rat-like tail are nearly hairless. The snout sprouts long
vibrissae, or sensory whiskers, along its length.

W Bake ©2003

Solenodon paradoxus

Solenodon paradoxus
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Fur color ranges from brown through reddish brown to yel-
lowish brown on the upper, dorsal body, with a lighter shade
on the underside. A light-colored, roughly rectangular spot in
the fur of the nape changes slightly in size and shape through-
out the animal’s life.

A signature characteristic of Solenodon paradoxusis the os
proboscis, a small, round bone, located at the tip of the rostrum
(bones of the nasal region), and which holds the proximal end
of the cartilaginous support for the long snout. The os pro-
boscis articulates with the rostrum in a ball-and-socket joint, a
most unusual feature among the vertebrates. The Cuban solen-
odon lacks this feature.

DISTRIBUTION

The Caribbean island of Hispaniola; in the Dominican Repub-
lic, in several forested areas; in Haiti, only in the extreme
southwest.

HABITAT
Montane tropical rainforest. The animals may sometimes settle
in scrub, or near plantations.

BEHAVIOR

The Hispaniolan solenodon forages nocturnally, hiding and
sleeping during the day in spaces between rocks, in hollow
trees, or in networks of burrows that the animals excavate.
Usually, several individuals rest together in a hollow or bur-
row. Captive Hispaniolan solenodons will sleep piled in heaps
within their shelters.

Wild male adults, and female adults without young, are
solitary when foraging, even if they share burrow space.

Field researchers have often found collections of snail shells
in the burrows of wild Hispaniolan solenodons. Captive solen-
odons have been observed collecting similarly small, hard ob-
jects, such as coarse chunks of peat moss and beechnut husks,
and dragging them into their sleeping enclosures.

Captive solenodons show nesting activity, lining their sleep-
ing shelters with hay, dried leaves, peat moss, and similar ma-
terials, pushing it into little heaps with their forepaws, then
dragging it, backwards, with forepaws or jaws, into the nest en-
closure. A pregnant female will prepare a litter nest.

Hispaniolan solenodons, in the wild or in captivity, produce
a variety of vocalizations: wheezing and snuffling like hedge-
hogs, grunting like pigs, squeaking like guinea pigs, twittering
like mice, and whimpering like young kittens. An excited or
alarmed solenodon will sound off with penetrating shrieks.
Mothers and their young, or mates, make bird-like contact
calls, while courting individuals make repeated “piff” noises.

Hispaniolan solenodons appear to echolocate. An individual
will produce a series of high-pitched clicks when checking out
a new area or encountering a strange animal. Several species of
shrew (Soricidae) and tenrecs use echolocation.

Sudden high, shrill, or sharp noises will panic the animals
and send them fleeing. If threatened by a rival solenodon or
another species, the solenodon will first take an upright, defen-
sive posture and warn its opponent with a loud “chirp.” If flee-
ing the opponent is the chosen option, a Hispaniolan
solenodon first runs in an erratic pattern, then crouches mo-
tionless and hides its head. This behavior may have given it a
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survival edge against predators, particularly birds of prey, be-
fore human settlement of Cuba and Hispaniola, but those traits
work against it when dealing with introduced predators like
dogs, cats, and mongooses.

FEEDING ECOLOGY AND DIET

Hispaniolan solenodons are omnivorous, generalist feeders
with some emphasis on insects and spiders, while varying their
fare with worms, snails, small reptiles, roots, fruits, and leaves.

A Hispaniolan soledonon forages along an erratic, winding
course, probably in accordance with a food-search pattern,
while using its flexible snout to root in dirt and poke into leaf
litter, using smell and tactile senses to find earthworms, arthro-
pods, or land snails, digging them out of the soil or snagging
them in leaf litter. A solenodon will carefully clean the dirt
from a snagged earthworm with its front paws before eating it.
The animal also uses its powerful forelimbs and claws to tear
into soft, rotten wood in search of resident edibles.

Hispaniolan solenodons drink water by lapping it up with
their tongues, while holding the snout bent upward, then swal-
low it while throwing their heads back.

REPRODUCTIVE BIOLOGY

Mating behavior is common to insectivores, presumably polyg-
amous or promiscuous. In captivity, a male introduced into a
female’s cage explores, and scent-marks by rubbing his anogen-
ital area over objects and spots in the cage, often in areas al-
ready scent-marked by the female. As the two move closer to
each other, they repeatedly make reassuring “piff” noises.
Physical contact begins with nose-to-nose touching, followed
by the two animals sniffing different parts of each other’s body.
As the male mounts, he secures his and the female’s position
by a neck grip on the female.

Both sexes of the Hispaniolan solenodon exude a greenish,
oily fluid from scent glands in the armpits and groin. However,
the amount of a female’s excretions may indicate the level of
arousal, while the male that can mate at any time excretes a
similar fluid at a constant rate.

A female gives birth to a litter of one, two, or even three
young in a nesting burrow, and she can birth two litters within
a year. There is no set mating season. A mature Hispaniolan
solenodon female’s estrous lasts about a day, with intervals of
nine to thirteen days between estrous periods. The gestation
period is unknown. Individual young weigh 1.4-1.9 oz (40-55 g)
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at birth, and are blind and nearly hairless, although they’ve
grown a complete coat of fur by two weeks after birth.

The female has two teats, situated near the groin. Out of a
litter of three, one will probably die, since the mother can
nurse only two at a time. When seven weeks old, the nursing
youngsters accompany the mother outside in her foraging by
hanging fast to her teats with their jaws, being dragged along
wherever she goes. This behavior, known as “teat transport,” is
well known among rodent species, but among the insectivores,
known only in solenodons. The young are weaned after 75
days, a long time for insectivores, while the young may some-
times remain with the mother while she births and raises sub-
sequent litters. Males do not share in parenting.

CONSERVATION STATUS

The Hispaniolan solenodon is listed as Endangered by the
TUCN. The species is beset by deforestation, killing by hu-
mans who consider them pests, and by introduced house cats,
dogs, and mongooses, against which the animals have little de-
fense.

Hispaniolan solenodons sometimes nest and burrow near
plantations, where the soil, made softer and more pliable by
farming, makes for easier burrowing, while the plantations
themselves are abundant with insects. Farmers kill solenodons,
accusing them of attacking crops, when most likely the animals
were foraging for insects in the fields, while the proximity to
settled areas renders solenodons more vulnerable to harm from
humans and introduced animals.

By 1907, the Hispaniolan solenodon had been written off as
extinct, but several isolated populations have been rediscovered
in Hispaniola. Of the two Hispaniolan nations, Haiti and the
Dominican Republic, a 1996 survey found S. paradoxus in both
countries, although its survival isn’t likely in Haiti, which has
been all but completely deforested.

SIGNIFICANCE TO HUMANS

Negatively, solenodons are considered only minor nuisances
when they disturb agricultural land. There are not many of
them, and they are not hunted for food. They are of no direct
positive significance to humanity, but more abstractly, they are
conservation symbols and living studies in the evolution of
primitive placental mammals and in adaptive evolution on is-
lands. &
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A
Extinct West Indian shrews
(Nesophontidae)

Class Mammalia
Order Insectivora
Family Nesophontidae

Thumbnail description
Extinct shrew-like insectivores, known only from
subfossil remains

Size
Species ranged from mouse-sized to chipmunk-
sized

Number of genera, species
1 genus, at least 8 species

Habitat
Varied

Conservation status
All Nesophontidae species are considered
Extinct

Distribution

Several islands of the Greater and Lesser Antilles

Evolution and systematics

The Nesophontid shrews comprise one family, Nesophon-
tidae, one genus, Nesophontes, and eight species, namely: Puerto
Rican nesophontes (Nesophontes edithae); slender Cuban ne-
sophontes (Nesophontes longirostris); greater Cuban nesophontes
(Nesophontes major); lesser Cuban nesophontes (Nesophontes
submicrus); western Cuban nesophontes (Nesophontes micrus);
Atalaye nesophontes (Nesophontes hypomicrus); Haitian ne-
sophontes (Nesophontes zamicrus); and St. Michel nesophontes
(Nesophontes paramicrus).

Present scientific knowledge places family Nesophontidae
closest to the solenodons (family Solenodontidae), of which
two species survive in Cuba and Hispaniola. Nesophontidae
are also considered to be closely related to the more gener-
alized shrew species of the family Soricidae, which they most
physically resemble.

The scientific jury is still out on the exact origins of the
Nesophontidae. One or more founder species may have rafted
on vegetation to the Antilles from the mainlands of North or
Central America, or they may have been carried along on dry
land as plate tectonic movements separated the proto-Antilles
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Islands from Central America (vicariance). In either scenario,
there may have been secondary colonization after the Antilles
became an isolated archipelago; Nesophontidae species al-
ready on the Antilles may have rafted among some of these
islands, colonized them, and produced new species.

Physical characteristics

Judging from skeletal remains, Nesophontidae closely re-
sembled the more generalized species of the soricid shrews in
appearance and morphology, with some minor variation due
to isolation and adaptive evolution. Structurally, they de-
parted little from the standard shrew body plan, except for
size variations. All had typically long, narrow skulls, long and
mobile snouts, perhaps more moveable than those of soricid
shrews, small eyes, and a tail about as long as the body. Each
of the four feet carried five fingers and five toes, each toe
bearing a claw.

The exact body dimensions and weights of the Ne-
sophontidae species can only be estimated, since their remains
are merely skulls and isolated postcranial (non-skull) bones.
Judging from these remains, Nesophontes edithae, the Puerto
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Rican nesophontes, was the largest species, with a skull length
of up to 1.7 in (44 mm), a femur length of 1.0-1.1 in (27-28
mm), a head-body length of 6.3-7.5 in (160-190 mm) and an
estimated living weight of 6.4-7.1 0z (180-200 g). It was about
the size of a chipmunk or laboratory rat, although it proba-
bly had a more lithe build. N. zamicrus, the Haitian ne-
sophontes, was the smallest species.

Hispaniola was home to three native species of Nesophon-
tidae, large, medium-sized, and small. The largest species was
about two-thirds the size of N. edithae, while the smallest was
about the size of a large soricid shrew. There was a similar,
size-ranked array of three nesophontid species on Cuba, the
sizes about the same as those of the Hispaniolan species.

Evidence of sexual dimorphism was observed in skeletal
remains of Nesophontes edithae, male skulls being larger than
female, but size disparities could also be due to age differ-
ences. Nevertheless, the case for sexual dimorphism among
the nesophontids has recently been reopened.

Distribution

The Caribbean/Antillean islands of Cuba, the Isle of Pines,
Hispaniola, Ile de Gonave, Puerto Rico, plus the Grand Cay-
man Islands, home of two as yet unnamed species.

Habitat

Lowland and montane tropical forests.

Behavior

Behavior can only be surmised from skeletal remains, but
is likely to have been similar to that of soricid shrews (Sori-
cidae).

Feeding ecology and diet

Food habits and feeding habits are unknown, but judging
by the teeth and morphology, the nesophontids were likely
omnivorous, with some emphasis on animal food, mostly in-
vertebrates, especially insects, as with soricid shrews. None of
the Nesophontidae species developed any specialized or de-
rived dentition as adaptations to new diets.

Reproductive biology
Nothing is known.

Conservation status

All known species of Nesophontidae are considered ex-
tinct. Most or all species of Nesophontidae were probably
contemporaneous with man, including Native Americans and
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Nesophontes sp. (Illustration by Bruce Worden)

the early European colonizers of the Antilles, the latter from
A.D. 1500 onward.

There are no documented records of living nesophontid
species. All that zoologists know about the genus and species
is from skulls and scatted postcranial bones found in owl pel-
lets. Some such pellets are found alongside other owl pellets
containing bones of Old World rats and mice, indicating that
some of the species were still alive when Europeans began
colonizing the islands. Predation by and competition with Old
World rats, along with extensive deforestation, probably
brought about the extinction of the Nesophontidae.

There is a small possibility that a few nesophontid species
may still survive. Fresh remains, in barn owl pellets, were
found as recently as the 1930s in Haiti. Some of the bones
retained bits of dried, yet fresh-looking, tissue. It was ac-
cordingly suggested that some species of Nesophontes might
yet be extant. Nevertheless, more recent searches for living
nesophontids by researchers in Hispaniola and Puerto Rico
found no convincing evidence of survivors. More recently, re-
searchers recovered some Nesophontes material from Cueva
(cave) Jurg, Parque Nacional Sierra de Baoruco, Dominican
Republic, that included a few hairs and tiny bits of dried tis-
sue, but radiocarbon dating of the bone collagen estimates
their age at about 700 years old.

Significance to humans

The Nesophontidae probably had little if any direct sig-
nificance to either Native Americans or European colonists.
There is no compelling evidence that Native Americans (or
Europeans) used any of the nesophontid species for food.
Like shrews in general, Nesophontidae lived secretive exis-
tences.
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Shrews I
Red-toothed shrews (Soricinae)

Class Mammalia
Order Insectivora
Family Soricidae
Subfamily Soricinae

Thumbnail description
Small mouse-like mammals with long pointed
snouts, short legs, and small eyes

Size
1.5-5.3 in (4.0-13.5 cm); 0.06-1.5 oz (2-40 g)

Number of genera, species
11 genera; 122 species

Habitat

Cold and wet environments, forests, banks of
rivers and streams, exceptionally also warm and
arid habitats

Distribution

Temperate zone in the Northern Hemisphere, Indo-Malaysia, Central America, and

the northernmost parts of South America

Conservation status

Critically Endangered: 5 species; Endangered: 8
species; Vulnerable: 7 species; Lower Risk/Near
Threatened: 3 species; Data Deficient: 1 species

Evolution and systematics

Shrews (Soricidae) are small mammals with rather unspe-
cialized body plans, retained almost unchanged since they
evolved about 45 million years ago (mya). The family is usu-
ally divided into a number of extinct and extant subfamilies.
The two extant subfamilies are the Crocidurinae and the
Soricinae. The members of the subfamily Soricinae, red-
toothed shrews, are further subdivided into seven tribes, one
of them extinct (Anourosoricini, Beremendiini, Blarinellini,
Blarinini, Neomyini, Notiosoricini, and Soricini). The de-
limitation of some tribes of the subfamily Soricinae is still
open to discussion. The genetic distances among different
genera of soricines based on allozyme variation generally sup-
port a subdivision of the living species into the tribes. Species
of soricine shrews may show considerable chromosomal and
genetic differentiation. Karyotypic and protein electrophore-
sis studies have been very helpful in identifying many sibling
and cryptic species that were difficult to recognize by con-
ventional methods.

According to the number of the tribes and genera included,
the Soricinae constitute the most diverse subfamily among
shrews. Their fossil record comes from Eurasia, Africa, and
North America. The fossil remains are still insufficiently stud-
ied, and many gaps exist in our knowledge. The oldest
soricines have been reported from the early Miocene of North
America about 24 mya (Antesorex), and the Holarctic region
in the Northern Hemisphere is considered the area of origin
of this lineage. The species richness in the fossil record re-
mained low in the Tertiary and during the Early and Middle
Pleistocene. In the Late Pleistocene a plethora of forms ap-
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peared in Europe, Asia, and North America. The large num-
ber of living taxa unrepresented by late Pleistocene records
suggests that we have only a minute sample of the total num-
ber of species that have occurred in the past. From North
America, the soricine shrews spread into the extreme north-
ern parts of South America, and from Europe and Asia to
tropical regions of Indo-Malaysia. Soricines are almost com-
pletely absent from Africa, except for one extinct species,
Asoriculus maghrebensis.

Shrews have played an important role in reconstructing
faunal, floral, and climatic changes within various continents.
Occurrence of specifically identifiable fossil remains allows
mapping of environmental changes through time. This is par-
ticularly striking in regard to Pleistocene faunas, where mas-
sive rearrangements of the geographical distribution of shrews
can be followed and allow reconstruction of vegetation and
climatic changes.

Physical characteristics

Soricine shrews are small mouse-sized insectivores with a
pointed snout, short legs, and usually a long tail. The small-
est soricines (Sorex minutissimus, Sorex hoyi) have a body mass
of 0.07-0.1 oz (2-3 g), and are among the smallest known
mammals. The size of the largest soricines slightly exceeds
that of the house mouse. The largest representatives of the
subfamily, water shrews of the genus Chimarrogale, weigh up
to 1.5 oz (40 g), their head and body length ranges up to 5.3
in (13.5 cm), while tail length can be up to 5 in (12.5 cm).
They walk on the soles of their feet, which have five clawed
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A desert shrew (Notiosorex crawfordi) eating a centipede. (Photo by
Jack Couffer. Bruce Coleman, Inc. Reproduced by permission.)

digits. The eyes are extremely small and their sight is poor,
but the sense of smell is keen as indicated by long, mobile
snouts. The external ears are usually hidden in their fur.
Pelage is usually dark, with brown, grayish, or black coat
color. The skull is narrow and elongated, and the brain is
small and smooth, dominated by large olfactory bulbs.

Certain skeletal and dental characters are diagnostic for
the subfamily: the articulation of the mandibular condyle, the
position of the mental foramen, and the morphology of the
lower premolar. The dentition is highly specialized and sim-
ilar from species to species. They have continuous rows of
teeth classified as incisors, antemolars, premolars, and molars.
Homologies of the antemolars are difficult to determine and
thus, the dental formula is expressed using different terms
than in other mammals. The number of antemolars is the only
difference seen between living species in the dental formulae.
Part of dental variation in soricines is clearly correlated with
ecological adaptations.

In most of the Soricinae, a reddish, iron-containing pig-
mentation on cusps of their teeth is present. The function of
tooth pigmentation is not yet clearly understood, but it is
supposed that pigmented enamel should be harder than un-
pigmented and should provide a protection against abrasion.
The intensity of pigmentation varies. Some species (Blarina,
Blarinella, Sorex daphaenodon) have a very strong dark pig-
mentation, other species (Anourosorex, Chimarrogale, Necto-
gale) appear to have reduced red enamel or even unpigmented
teeth. The absence of tooth pigment may also be explained
by ecological, particularly dietary, factors.

Distribution

The subfamily Soricinae seems to be of Holarctic origin
and likely evolved in a temperate climate. This is reflected
in the pattern of present day distribution. Soricines inhabit
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most of the temperate and arctic parts of the Northern Hemi-
sphere in Europe, Asia, and North America. In the New
World, they occur also in Mexico and Central America and
a single genus (Cryptotis) inhabits the mountain ranges of the
Andes in northern South America. In the Old World the only
soricines occurring in the tropics are members of several gen-
era endemic to Southeast Asia (Anourosorex, Chimarrogale,
and Soriculus).

Habitat

Soricines usually inhabit cool and moist areas in forests of
various types. They are mainly terrestrial, but some take to
water freely, and others burrow a little. They are usually abun-
dant wherever there is sufficient ground vegetation to pro-
vide cover. They occur over a great altitudinal range and in
many kinds of plant communities. They prefer moist habi-
tats, but some species are found also in arid regions (No-
tiosorex). Other species of soricines inhabit banks of rivers,
streams, and lakes, and are modified for an aquatic or semi-
aquatic life. Soricine shrews live mainly in areas with distinct
seasonal changes in weather and habitat, often in areas with
extreme low temperatures in winter. An adequate snow cover
ensures stability and a relatively mild subnivean (under snow)
microclimate.

Behavior
Shrews live hidden under cover and mostly lead noctur-
nal lives. Their prey does not require group hunting and

Common shrews (Sorex araneus) use their long pointed snouts to un-
earth insects and other food. (Photo by Stephen Dalton/Photo Re-
searchers, Inc. Reproduced by permission.)
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A diving shrew diving after prey. (lllustration by Emily Damstra)

solitary foraging prevails. Predation avoidance in soricines
does not depend on a long-distance escape but rather on
finding shelter. Soricines live solitarily and they are territo-
rial almost all their life. Their strict territoriality is promoted
by exploitation of scarce and evenly distributed resources.
Shrews establish large territories within which most forag-
ing and nesting, as well as courtship and mating, take place.
In autumn and winter, territories are maintained to maxi-
mize survivorship, and in spring and summer, to maximize
reproduction. The maintenance and defense of territories is
based on acoustic and olfactory communication, but direct
aggression involving combat and biting is also frequent.
With respect to the distribution of food resources and their
predictability, two social systems of territorial behavior have
been described in soricine shrews—stable and shifting ter-
ritories.

The shrews with stable territories do not nest communally
in order to conserve heat by huddling and they may be cate-
gorized as winter-solitary species. In spring, the territories en-
large considerably and the territories of opposite sexes may
partly overlap. Different males may have different territorial
behavior and mating patterns and strategies at the same time
and within the same habitat. Long-distance wandering males
have a lower reproductive success and they probably suffer
higher predation rates. However, their movements are very
important because they facilitate gene flow within the species.
Courtship and mating last only a short period. Nevertheless,
a female can copulate with several males during this short time
and multiple paternity of pups within one litter may occur.
This female strategy can reduce inbreeding. The mating sys-
tem is thus rather promiscuous.
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The system of shifting territories is typical for semi-aquatic
shrews (Chimarrogale, Nectogale, Neomys, Sorex palustris, Sorex
bendirii). In these species, the exploitation of food resources
is clumped in space and undergoes unpredictable changes that

A Eurasian water shrew (Neomys fodiens) pulls a frog from a stream.
(Photo by Dwight Kuhn. Bruce Coleman, Inc. Reproduced by permission.)
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Northern short-tailed shrews (Blarina brevicauda) demonstrating offensive behavior in a territorial dispute. (Photo by Dwight R. Kuhn. Bruce Cole-

man, Inc. Reproduced by permission.)

A Eurasian water shrew (Neomys fodiens) diving. (Photo by Stephen
Dalton/Photo Researchers, Inc. Reproduced by permission.)
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do not favor strong and stable territoriality. Territories are
not maintained for the whole life, and semi-aquatic shrews
usually shift along banks of flowing waters and water reser-
voirs, so that their territories are changed every few weeks or
months. The mating system of shrews with shifting territo-
ries is promiscuous, and the breeding females are the most
aggressive members of populations. The dissimilarity of so-
cial systems of certain species (Notiosorex, Cryptotis) to those
of other soricines can be related to the fact that they inhabit
regions with relatively warm climates and/or with poor food
resources.

Reactions of soricines with stable territories to shrews of
other species, being potential competitors, are also agonistic,
including the larger shrews preying upon the smaller species.
In interspecific competition, behavior leading to mutual
avoidance of the individuals plays a more important role than
direct aggression.

Feeding ecology and diet

Shrews feed mainly on soil invertebrates and as a whole
may be seen as opportunistic and generalized invertebrate
feeders, although some partitioning may occur among syn-
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A masked shrew (Sorex cinereus) foraging. (Photo by Lynn Stone.
Bruce Coleman, Inc. Reproduced by permission.)

topical species. No extreme specialist occurs, even though
some shrews are more or less aquatic, which also is reflected
in their diet. The fossil species Arctosorex polaris from the late
Neogene of Ellesmere Island might be the only shrew spe-
cialized for frugivory.

Sorex shrews form a well-defined guild of insectivorous
mammals with opportunistic feeding habits and largely over-
lapping resource requirements. In a guild, up to six species
may occur together in the same time and place. Competition
is likely to be common in such a case. Major differences in
dietary composition and foraging mode reflect body size in
shrews. Small species are often epigeal, feed mainly on arthro-
pods, and have a relatively narrow niche breadth. Large
species are usually hypogeal, and feed on earthworms and
other soil-dwelling invertebrates. Body size thus plays an im-
portant role in ecological separation in multi-species assem-
blages of terrestrial soricine shrews. Assemblages of shrews in
boreal forests show a shift from the dominance of small species
in unproductive habitats to the dominance of large species in
productive habitats.

Shrews have two features in common that influence their
whole energetic design: a small body size and an insectivo-
rous food habit. They do not hibernate in winter and, with
few exceptions, they are not able to enter torpor. The
soricines have very high basal rates of metabolism and they
maintain a high and precisely regulated body temperature.
The very high metabolic rates in shrews are markedly higher
than would be expected in mammals of their body size (up to
315% of the expected value). Extremely high metabolic rates
are characteristic especially for the genus Sorex. The high
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basal rates of metabolism were attributed to their origin in a
temperate climate and to their large litter size. High energy
costs of reproduction are apparently associated with high
metabolic rates. The high metabolic rates of most soricines
make them susceptible to food shortage and result in the re-
quirement of a constant food supply. Starvation time for the
genus Sorex varies between five and 10 hours.

Soricine shrews in northern temperate regions undergo a
decline in body mass and body size during winter (known as
the Dehnel’s effect). This is interpreted as an adaptation per-
mitting reduction in food requirements. Winter weight loss
in Sorex usually amounts to 25-40%, and it is accompanied
by a reduction in the size of the skull and most organs.

Reproductive biology

Seasonal regimes of resource availability favor high fecun-
dity during the flush of resources occurring during summer.
Therefore, the reproduction of soricine shrews is strongly sea-
sonal, occurring when food is highly available and weather
conditions are optimal. Soricines produce significantly larger
litters than crocidurines, on average 5.1 young per litter (5.9
in Sorex), but more than 10 young can also be born in a lit-
ter. One female can produce one to four litters per year. In-
creased reproductive output may be a major advantage derived
from the high rate of metabolism in many soricines.

Evidence from the field and laboratory studies suggests
that female shrews of a variety of species show a tendency to
mate with many different males. Multiple paternity in the lit-
ter of wild-caught females has been demonstrated in the
promiscuous common shrew, with up to six different fathers
per litter. Most soricines have a short gestation period (on

An ornate shrew (Sorex ornatus) eating a lizard. (Photo by Alan Blank.
Bruce Coleman, Inc. Reproduced by permission.)
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A southern short-tailed shrew (Blarina carolinensis) eating an insect.
(Photo by R. Wayne Van Devender. Reproduced by permission.)

average 21 days) and a longer weaning period. Young are born
in a very early stage of development and are among the most
altricial placental mammals. The pups develop quickly, and
usually they are weaned within three to four weeks. After the
final break of mother-offspring bond, the young leave the
nest and their dispersal begins. Juvenile shrews usually do not
reproduce during their first summer because generally they
mature in the next spring. High social intolerance and ag-
gressiveness with increased population density are important
factors inhibiting the maturation and reproduction of juve-
niles. After reproduction, and as the autumn approaches, the
parental population quickly dies. The average life-span of a
reproducing soricine shrew is 14.7 months.

Conservation status

The soricine shrews included in the 2002 TUCN Red List
often belong to very rare and endemic species with restricted
distribution and low population densities. Some of the threat-
ened species are only known from the locality of their origi-
nal description. However, the major threat for the soricine
shrews is environmental disturbance and pollution. Loss of
forest habitats has a considerable effect on forest-dwelling
species. The rate of deforestation taking place in south and
Southeast Asia is an apparent reason for including several
soricine species from this particular geographic region among
the category of Critically Endangered. Similar threats may
arise in other regions from human interference with wetlands
and from freshwater pollution. Shrews are exceptionally sus-
ceptible to accumulation of heavy metals in their tissues
through their diet consisting of large amounts of earthworms.
Long-term persistence of DDT has also been reported in
soricine shrews.

Conservation of soricine shrews is only possible if it is fully
integrated with the broader issues of environmental manage-
ment and sustainable development. Furthermore, there is an
urgent need for considerable research because important in-
formation is still lacking for many species.
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Significance to humans

Soricine shrews are an important component of natural
communities and ecosystems and they have an important eco-
logical role. The impact of soricines upon the natural envi-
ronment, whether through the large amount of invertebrates
consumed, or their role as prey species for many predators,
is considerable. Shrews have a significant impact on litter de-
cay, and they diminish the population density of soil inverte-
brates thus increasing their productivity. In this way, soricine
shrews in temperate habitats accelerate decomposition of for-
est litter and organic matter in the upper soil layer. They can
play a role in natural control of various insect pests.

Accumulation of heavy metals in insectivorous mammals
through their diet containing earthworms is extremely high,
and the burden in tissues of shrews may be used as a useful
indicator of environmental contamination. It is unknown
whether shrews have a greater resistance to heavy metals than
other mammals. Strong effects of rapid environmental change
on developmental stability were also recorded in free-living
populations of soricine shrews and provided a tool to moni-
tor changes in natural environments. Shrews are becoming
favorable model species in research of various issues of bio-
medicine and evolutionary biology.

An American pygmy shrew (Sorex hoyi) emerging from its burrow. (Photo
by E. R. Degginger. Bruce Coleman, Inc. Reproduced by permission.)
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1. Elegant water shrew (Nectogale elegans); 2. American least shrew (Cryptotis parva); 3. Eurasian water shrew (Neomys fodiens); 4. Chinese
short-tailed shrew (Blarinella quadraticauda); 5. Mérida small-eared shrew (Cryptotis meridensis); 6. Northern short-tailed shrew (Blarina brevi-
cauda); 7. Himalayan water shrew (Chimarrogale himalayica); 8. Mole-shrew (Anourosorex squamipes). (lllustration by Emily Damstra)
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1. Alpine shrew (Sorex alpinus); 2. American water shrew (Sorex palustris); 3. American pygmy shrew (Sorex hoyi); 4. Common shrew (Sorex ara-
neus); 5. Giant shrew (Sorex mirabilis); 6. Desert shrew (Notiosorex crawfordi); 7. Hodgson’s brown-toothed shrew (Soriculus caudatus); 8. Eurasian
pygmy shrew (Sorex minutus). (lllustration by Emily Damstra)
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Species

Mole-shrew
Anourosorex squamipes

TAXONOMY

Anourosorex squamipes Milne-Edwards, 1872, Sichuan, China. A
number of subspecies have been proposed but it is doubtful if
these justify recognition.

OTHER COMMON NAMES
French: Musaraigne taupe, musaraigne a queue moignon; Ger-
man: Stummelschwanzspitzmaus.

PHYSICAL CHARACTERISTICS

Head and body length 3.4-4.3 in (8.5-10.8 cm); tail 0.4-0.7 in
(0.9-1.7 cm); weight 0.5-1.1 oz (15-31 g). It looks more like a
mole than a shrew. Short feet with long claws.

DISTRIBUTION

The only extant species of the tribe Anourosoricini that lives in
Southeast Asia. In the past, the tribe was very diverse and also
inhabited North America and Europe. The present range in-
cludes Bhutan, Assam, Burma, Thailand, Laos, northern Viet-
nam, southern China, and Taiwan.

HABITAT

Forest-dwelling species, lives in elevations of 1,000-11,000 ft
(300-3,300 m). It is associated with moist habitats and areas
along streams in broadleaf and conifer forests.

BEHAVIOR

Several mole-shrews may share the same burrow system. It is
reported to be semifossorial, but no signs of its underground
runways or burrows were observed in Taiwan.

Family: Shrews |

accounts

FEEDING ECOLOGY AND DIET

It is a burrowing shrew, but it also searches for food on the
forest floor. The diet consists mainly of insect larvae and lum-
bricids, with probably only a small amount of hard-shelled
forms like coleopterans.

REPRODUCTIVE BIOLOGY

Promiscuous. It breeds primarily in the wet season in Taiwan.
Litter size averages 2.5, range 2—4. Local populations contain
subgroups of related animals as shown by DNA analysis.

CONSERVATION STATUS
Not listed by the IUCN, but included in the Conservation Ac-

tion Plan for the FEurasian Insectivores.

SIGNIFICANCE TO HUMANS
None known. ¢

Chinese short-tailed shrew
Blarinella quadraticauda

TAXONOMY
Blarinella quadraticauda (Milne-Edwards, 1872), Sichuan, China.

OTHER COMMON NAMES
French: Musaraigne a queue courte de Chine; German: Asiatis-
che Kurzschwanzspitzmaus.

PHYSICAL CHARACTERISTICS

Head and body length 2.4-3.2 in (6.0-8.2 cm); tail 1.2-2.4 in
(3-6 cm). Fur is brown-gray with lighter underside. Large
claws; short, thin tail; and no visible ears.

Sorex mirabilis

Anourosorex squamipes

Soriculus caudatus

Blarinella quadraticauda
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DISTRIBUTION

The tribe Blarinini is at present confined in distribution to
East Asia, but it also has an extensive fossil record from Eu-
rope and North America. At present, endemic to central and
southern China.

HABITAT
It is only found in montane taiga forest.

BEHAVIOR
A fossorial species with adaptations for burrowing.

FEEDING ECOLOGY AND DIET
Nothing is known.

REPRODUCTIVE BIOLOGY
Nothing is known.

CONSERVATION STATUS
Not threatened, though restricted endemic distribution. In-

cluded in the Conservation Action Plan for the Eurasian Insec-
tivores (IUCN).

SIGNIFICANCE TO HUMANS
None known. &

Northern short-tailed shrew
Blarina brevicauda

TAXONOMY

Blarina brevicauda (Say, 1823), Nebraska, United States. Phylo-
geographic analysis showed a significant partitioning between
eastern and western populations on either side of the Missis-
sippi Basin.
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OTHER COMMON NAMES
French: Grande musaraigne a queue courte; German: Kurz-
schwanzspitzmaus.

PHYSICAL CHARACTERISTICS

Head and body length 3-4.1 in (7.5-10.5 cm); tail 0.7-1.2 in
(1.7-3 cm); weight 0.5-1.1 oz (15-30 g). Soft gray fur. Short
snout and tail.

DISTRIBUTION

Representatives of this genus live in North America today, but
its fossil members have also been found in Europe and Asia.
The present range in North America includes central and
southern Saskatchewan to southeastern Canada, and southward
to Nebraska and northern Virginia in the United States.

HABITAT
Tall, dense grass and/or deep woods with thick ground litter.
May shelter in logs, stumps, or crevices of building foundations.

BEHAVIOR

The most fossorial of American shrews, but they are effective
climbers. These shrews are active all year and are seen by day
and night. In captivity, individuals seem to live together peace-
fully if provided enough room. In the wild it is a solitary terri-
torial species. Populations contain both resident and nomadic
components. Residents mark their ranges with scent and
threaten and fight intruders. A variety of sounds and postures
are employed during intraspecific threat situations; a clicking
sound accompanies courtship behavior.

FEEDING ECOLOGY AND DIET

This shrew has an opportunistic way of feeding, with a large
portion of predaceous habits included. The diet consists of in-
vertebrates, small vertebrates (salamanders and anurans), and
plant material. Toxic saliva enables the shrew to deal with rather

Sorex minutus
Blarina brevicauda

Chimarrogale himalayica
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large prey that the saliva immobilizes. It stores snails, beetles,
seeds, and other edibles where they can be retrieved later.

REPRODUCTIVE BIOLOGY

Promiscuous. The breeding season usually extends from early
spring to early fall. There may be up to three litters per year.
Litter size is 3—10, usually 5-7. Population density is about
1-12 individuals per acre (3-30 per hectare), and home range
is about 0.5-2 acre (0.2-0.8 hectare). Few wild individuals sur-
vive for more than one year.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS

It often serves as an important check on larch sawflies and
other destructive insects. The poison produced by the submax-
illary glands can cause pain for several days in humans. &

American least shrew
Cryptotis parva

TAXONOMY

Cryptotis parva (Say, 1823), Nebraska, United States. The mosaic
occurrence of relic Pleistocene populations has recently been indi-
cated in an allozyme study from the southwestern United States.

OTHER COMMON NAMES
French: Petite musaraigne a queue courte; German: Nor-
damerikanische Kleinohrspitzmaus.

PHYSICAL CHARACTERISTICS

Head and body length 2.2-3.1 in (5.5-7.8 cm); tail 0.4-1.1 in
(1-2.7cm); weight 0.1-0.3 oz (4-8 g). Soft brown-black fur
with white underside.

Cryptotis parva

Cryptotis meridensis

Grzimek’s Animal Life Encyclopedia

Family: Shrews |

DISTRIBUTION

Southeastern Canada through the east-central and southwest-
ern United States and Mexico to Panama and Costa Rica. The
only species of the genus found north of Mexico.

HABITAT

A habitat specialist among shrews, living in open grassy habi-
tats and along streams in otherwise dry habitats. Also found in
cold, wet forest. Occurs from the lowlands to 7,900 ft (2,400
m). In Central America usually above 2,600 ft (800 m).

BEHAVIOR

Somewhat gregarious and colonial. May form quite large
colonies of up to 30 adult individuals. Group members share
one nest, rest in huddling, cooperate in burrow building, and
share a common home range. They emit a variety of sounds
that seem to correspond to friendly social behavior. All these
facts suggest that lack of territoriality and group living is char-
acteristic of the social system of this species. It is active
throughout the year and at all hours of the day, with greatest
activity during the night. This species uses runways and bur-
rows of other small mammals, but also makes its own tunnels
in loose, soft soils. Ultrasonic clicks are also given, which may
be used for echolocation.

FEEDING ECOLOGY AND DIET
Feeds on invertebrates (insect larvae, centipedes, and earth-
worms), small lizards and frogs, and carrion.

REPRODUCTIVE BIOLOGY

This promiscuous species probably breeds throughout the year
in the southern parts of its geographic range, and the greatest
reproduction activity was recorded in winter and spring. The
gestation period is 21-22 days, and the mean litter size is 4-5
young (range 1-9). Population density of about 12-13 individ-
uals per acre (31 per ha) was recorded. Average life expectancy
in the laboratory was eight months, with a maximum longevity
of 31 months.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS

Laboratory breeding colonies of least shrews have been estab-
lished. The species has become an important biomedical re-
search model. &

Meérida small-eared shrew
Cryptotis meridensis

TAXONOMY

Cryptotis meridensis Thomas, 1898, Mérida, Venezuela. This
species was commonly included in C. thomasi but it is much
larger and has a more robust dentition.

OTHER COMMON NAMES
Spanish: Musarafia de Mérida.

PHYSICAL CHARACTERISTICS

Head and body length 4.6-5.2 in (11.7-13.1 cm); tail 1.4-1.6
in (3.5-3.9 cm); weight 0.4 oz (11.5 g). Grayish brown fur with
paler underside.

DISTRIBUTION

A restricted range in the Cordillera de Mérida and mountains
near Caracas in Venezuela, South America.
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HABITAT

Humid environments with constant moderate temperature in
cloud forests and paramos in altitudes from 6,500 to 9,200 ft
(2,000 to 2,800 m). An important feature of the cloud forest
habitat is the presence of tree ferns. The shrew burrows in the
leaf litter, under logs and bases of hollow trees, and through-
out moss and lichen mats.

BEHAVIOR

A burrowing species living underground. Activity on the
ground may be particularly reduced at the time of low precipi-
tation.

FEEDING ECOLOGY AND DIET

A wide range feeder with its main diet consisting of hypogeal
and epigeal invertebrates (earthworms, snails, spiders, isopods,
insects). Prevalence of the hypogeal prey suggests primarily un-
derground foraging.

REPRODUCTIVE BIOLOGY

The abundance of this species seems to be correlated with the
rainfall pattern, and it is supposed that breeding takes place in
the wet season from April to December. Presumably promis-
cuous

CONSERVATION STATUS
Not immediately threatened, but with restricted endemic dis-
tribution.

SIGNIFICANCE TO HUMANS
None known. ¢

Eurasian water shrew
Neomys fodiens

TAXONOMY

Sorex fodiens (Pennant, 1771), Berlin, Germany. A survey of al-
lozymic variation in Europe suggests that populations may
show extensive differentiation within short distances.

Sorex alpinus
Nectogale elegans

Neomys fodiens
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OTHER COMMON NAMES
English: Northern water shrew; French: Musaraigne aquatique;
German: Grofie Wasserspitzmaus; Spanish: Musgafio patiblanco.

PHYSICAL CHARACTERISTICS

Head and body length 2.8-3.8 in (7.0-9.6 cm); tail 1.8-3 in
(4.7-7.7 cm); weight 0.4-0.7 oz (12-20 g). This species has a
keel of stiff hairs on the underside of the tail, and fringes of
stiff hairs on the hands and feet that aid in swimming.

DISTRIBUTION

Distributed in Europe and Asia. The range includes most of
Europe except Iceland, Ireland, and most of Iberia. Farther
east, it ranges through western Siberia as far as the Yenisei
River and Lake Baikal, and south to Tien Shan and northwest-
ern Mongolia. In east Siberia it has apparently disjunct popula-
tions from northeastern China, North Korea, Sakhalin Island,
and the Far East.

HABITAT

It is particularly fond of streams with densely overgrown banks
that provide ample hiding places among roots and stones. In-
habits clear, fast-flowing rivers and streams, lakes with abun-
dant riparian vegetation, and ponds, marshes, watercress beds,
and boulder-strewn sea shores. Only occasionally found far
from water. Up to 8,200 ft (2,500 m) in the Alps.

BEHAVIOR

A semi-aquatic species that moves quickly in swimming and
diving. It is a marvelous experience to watch this animal hunt-
ing in water. Typically, it dives for 3-25 seconds in the field.
No special adaptations have evolved to permit long-lasting div-
ing, because this would invariably lead to hypothermia. Active
by day and night, but it has an apparent preference for dark-
ness. It is essendally solitary outside of the breeding season.
Individuals are aggressive toward one another. Exhibits a
marked territorial behavior with shifting territories. Home
ranges extend from 210 to 320 ft* (20-30 m?) on land, and
from 650 to 860 ft* (60-80 m?) along brooks.

FEEDING ECOLOGY AND DIET

It mainly feeds on macrobenthic invertebrates (crustaceans and
insect larvae) in running water. Foraging is conducted in the
water and on land surface, feeding on a wide range of inverte-
brates, as well as frogs, newts, and small fishes. The species
paralyses large prey with venomous saliva.

REPRODUCTIVE BIOLOGY

Probably polygamous or promiscuous. The breeding season ex-
tends from April to September, reaching a peak in May and
June. Two litters are generally produced each breeding season.
Litter size is 3-8 (average about 6). A life span of 14-19
months has been reported.

CONSERVATION STATUS
Not listed by the IUCN, but included in the Conservation Ac-
tion Plan for the Eurasian Insectivores.

SIGNIFICANCE TO HUMANS
Sometimes it does damage to fish fry. ¢

Himalayan water shrew
Chimarrogale bimalayica

TAXONOMY
Crossopus himalayicus (Gray, 1842), Punjab, India.
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OTHER COMMON NAMES
French: Chimarrogale de ’'Himalaya; German: Himala-
jawasserspitzmaus.

PHYSICAL CHARACTERISTICS

Head and body length 3.1-5.3 in (8-13.5 cm); tail 2.4-5 in
(6-12.6 cm); weight 0.9-1.4 oz (25-40 g). Dark brown fur with
light underside and feet.

DISTRIBUTION

The range extends in Asia from the Himalayan region west to
Kashmir (Pakistan and India) through Southeast Asia to In-
dochina (Laos, north Vietnam), central and southern China,
and Taiwan.

HABITAT

The banks of clear high-gradient mountain streams and the
basins of waterfalls at altitudes of 2,600-4,900 ft (8001500 m).

BEHAVIOR

This species is modified for an aquatic life. It is apparently able
to swim well under water and it is occasionally caught in fish
traps. As in other semi-aquatic insectivores, its dense fur is wa-
ter repellent and considerable time must be spent grooming to
ensure that the fur is maintained in good condition.

FEEDING ECOLOGY AND DIET
The diet consists of insects, aquatic larvae, crustaceans, and
possibly small fishes.

REPRODUCTIVE BIOLOGY
Nothing is known.

CONSERVATION STATUS

Restricted endemic range. Not listed by the IUCN, but in-
cluded in the Conservation Action Plan for the Eurasian Insec-
tivores.

SIGNIFICANCE TO HUMANS
None known. ¢

Elegant water shrew
Nectogale elegans

TAXONOMY
Nectogale elegans Milne-Edwards, 1870, Sichuan, China.

OTHER COMMON NAMES
English: Tibetan water shrew; French: Nectogale élégant; Ger-
man: Gebirgsbachspitzmaus.

PHYSICAL CHARACTERISTICS

Head and body length 3.5-5 in (9-12.5 cm); tail 3.5-4.5 in
(8.9-11 cm). The only member of the subfamily with webbed
feet. Long dark tail is fringed with white hairs.

DISTRIBUTION
An Asian range in Tibet, Yunnan, Sichuan, and Shaanxi (China),
the Himalayas west to Sikkim, Nepal, Bhutan, and Burma.

HABITAT
It frequents high altitude, clean, mountain streams and torrents
at altitudes of 2,950-7,500 ft (900-2,270 m).

BEHAVIOR
This species swims and dives remarkably well and shelters in
burrows in stream banks.
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FEEDING ECOLOGY AND DIET

Aquatic invertebrates and small fishes. Secondary cuspids on
certain teeth may be an adaptation to a diet of fishes, providing
a better hold on prey.

REPRODUCTIVE BIOLOGY
Nothing is known.

CONSERVATION STATUS
Restricted endemic range. Not listed by the IUCN, but included
in the Conservation Action Plan for the Eurasian Insectivores.

SIGNIFICANCE TO HUMANS
None known. &

Hodgson’s brown-toothed shrew
Soriculus caudatus

TAXONOMY
Sorex caudatus (Horsfield, 1851), Sikkim.

OTHER COMMON NAMES
French: Musaraigne a longue queue d’Hodgson.

PHYSICAL CHARACTERISTICS
Head and body length 2.4-2.7 in (6.1-6.9 cm); tail 1.9-2.2 in
(4.8-5.6 cm).

DISTRIBUTION
Kashmir (Pakistan and India) to northern Myanmar and south-
western China.

HABITAT
Damp habitats at edges of rhododendron and coniferous

forests; also found in alpine meadows at altitudes of
3,300-13,800 ft (1,000-4,200 m).

BEHAVIOR
Nothing is known.

FEEDING ECOLOGY AND DIET
It feeds on earthworms, insects, and other invertebrates and
has also been known to eat small mammals caught in traps.

REPRODUCTIVE BIOLOGY
Breeding peaks in April-May and August, with one or two lit-
ters per year and an average litter size of 5 (3-6).

CONSERVATION STATUS

Restricted endemic range. Not listed on the IUCN Red List,
but included in the Conservation Action Plan for the Eurasian
Insectivores.

SIGNIFICANCE TO HUMANS
None known. ¢

Desert shrew
Notiosorex crawfordi

TAXONOMY

Notiosorex crawfordi (Coues, 1877), Texas, United States. Speci-
mens from Tamaulipas, Mexico, were shown to represent a
separate species described as Notiosorex villai. Another Mexican
subspecies, N. ¢. evotis, was also elevated to specific status.
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Sorex hoyi

Notiosorex crawfordi

OTHER COMMON NAMES
French: Musaraigne du désert; German: Graue Wiistenspitz-
maus.

PHYSICAL CHARACTERISTICS

Head and body length 1.9-2.6 in (4.8-6.5 cm); tail 0.9-1.2 in

(2.2-3.1 cm); weight 0.1-0.2 oz (3-5 g). Dark gray fur, lighter
underneath. Long tail, visible ears. Reddish nose, hairless feet.

DISTRIBUTION

North and Central America from the southwestern United
States east to central Texas and western Arkansas, Baja Califor-
nia, and northern and central Mexico.

HABITAT

An arid-adapted shrew occurring in a variety of xeric habitats.
The most common occupied community is a semi-desert scrub
association, with such vegetation as mesquite, agave, and scrub
oak. Food and water resources are scarce, and amplitudes of
daily temperatures are high in these habitats. Nests are usually
constructed on the surface of the ground. The species has also
been found in beehives.

BEHAVIOR

This species seems to be more social than other shrews. Cap-
tives are able to live together with little antagonism, and they
live in high densities on small areas in the wild. It is active at
night, twitching its snout and vibrissae while foraging. The
known vocalization is a high-pitched squeak, emitted during
occasional bouts of fighting or disturbance.

FEEDING ECOLOGY AND DIET

The diet consists of a variety of insects and other invertebrates,
and dead vertebrates. It has a greater ability to cool itself by
evaporation than do other shrews and the energy metabolism is
lower than in other shrew genera. The desert shrew is able to
enter shallow torpor that is believed to be an adaptation for
coping with heat, aridity, and a fluctuating food supply.
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REPRODUCTIVE BIOLOGY

Probably promiscuous. Pregnant females have been taken from
April to November. Known litter size is 3-5. Its moderate
basal rate of metabolism is apparently associated with a moder-
ate litter size.

CONSERVATION STATUS

The loss of native coastal scrub flora and the increasing pres-
ence of the Argentine ant colonies may significantly effect the
distribution and abundance of the species.

SIGNIFICANCE TO HUMANS
None known. ¢

Alpine shrew
Sorex alpinus

TAXONOMY

Sorex alpinus Schinz, 1837, Canton Uri, Switzerland. Three
karyotypic forms known from the Western Alps, Swiss Jura,
and Central Europe.

OTHER COMMON NAMES
French: Musaraigne alpine; German: Alpen-Spitzmaus; Span-
ish: Musaraiia alpina.

PHYSICAL CHARACTERISTICS

Head and body length 2.3-3 in (6.0-7.7 cm); tail 2.1-3 in
(5.4-7.5 cm); weight 0.2-0.4 oz (5.5-11.5 g). Nearly black fur,
feet are hairless.

DISTRIBUTION

Endemic to Europe. Disjunct populations occur in the Alps,
Balkans, Carpathians, and several isolated mountain ranges in
Central Europe.

HABITAT

Moist and shady habitats in the altitudes from 660 to 8,200 ft
(200-2,500 m). Often found in rocky habitats under mossy
rocks and logs, and in the dense weed growths at the banks of
mountain streams and torrents. At lower elevations confined to
cool and humid environments in deep valleys and ravines.

BEHAVIOR
A nocturnal species with good climbing abilities.

FEEDING ECOLOGY AND DIET
Hypogeal feeder. Eats snails, earthworms, spiders, isopods,
chilopods, insects, and insect larvae.

REPRODUCTIVE BIOLOGY

Breeding from April to October. There are two or three litters
annually. Litter size 3-9 (average 5-7). The young grow very
quickly and are probably sexually mature in the first year of
their life. Probably a promiscuous species.

CONSERVATION STATUS

Restricted endemic range. Small peripheral populations threat-
ened by habitat loss. Probably extinct in certain mountain
ranges (e.g., Pyrenees, Harz). Listed in the Bern Convention,
Annex III. Included in the Conservation Action Plan for the
FEurasian Insectivores, and in the Red Data Books of several
European countries.

SIGNIFICANCE TO HUMANS
None known. ¢
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Common shrew
Sorex araneus

TAXONOMY

Sorex araneus Linnaeus, 1758, Uppsala, Sweden. The common
shrew displays phenomenal chromosomal variation. About 70

karyotypic races have been described throughout the distribu-
tion range.

OTHER COMMON NAMES
French: Musaraigne commune; German: Waldspitzmaus; Span-
ish: Musarafia colicuadrada.

PHYSICAL CHARACTERISTICS

Head and body length 2.6-3.4 in (6.5-8.5 cm); tail 1.3-1.9 in
(3.2-4.7 cm); weight 0.2-0.5 oz (5-14 g). Gray-brown fur with
light underside. Feet are hairless.

DISTRIBUTION

Europe and Asia. The European range includes Great Britain
and the Pyrenees, but the species is absent from Iberia, most of
France, and Ireland. It extends eastwards as far as Lake Baikal.

HABITAT

It is the most abundant species of the European shrews, and it
can be found everywhere in sites with enough humidity, soft soil
layers, and some undergrowth. It occurs in a wide range of habi-
tats including woodlands, grassland, hedgerows, heath, dunes,
and scree. May live up to the limits of the summer snow line.

BEHAVIOR

Solitary and aggressive. It is active during day and night with
about 10 periods of almost continuous activity. The common
shrew makes its own surface runways through the ground veg-
etation, but it may also use the subterranean burrows of voles
and moles.

Family: Shrews |

FEEDING ECOLOGY AND DIET
It is an opportunistic feeder, preying on a wide range of in-
sects, spiders, small mollusks, earthworms, and wood lice.

REPRODUCTIVE BIOLOGY

The female gives birth to the young from April to October,
three or four times a year. The average litter size 5-7, a maxi-
mum of 11 young. Young disperse shortly after weaning and
individuals of both sexes establish their own home range, vary-
ing in size from 0.09-0.16 acre (0.04-0.06 ha). Population den-
sities are highly variable and may range from 17 to 110
individuals per acre (42-270 per ha) in summer, and from 2 to
11 individuals per acre (5-27 per ha) in winter. Probably
promiscuous.

CONSERVATION STATUS

Not listed by the IUCN, but included in the Conservation
Action Plan for the Eurasian Insectivores. The species is espe-
cially vulnerable during the juvenile period of dispersal. Be-
cause of the composition of its diet with a considerable
proportion of earthworms, it very intensively accumulates
heavy metals in polluted areas.

SIGNIFICANCE TO HUMANS
An important model species in evolutionary studies.

Eurasian pygmy shrew

Sorex minutus

TAXONOMY
Sorex minutus Linnaeus, 1766, Siberia, Russia. Status of the
populations from Central Asia is uncertain.

Sorex araneus

Sorex palustris
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OTHER COMMON NAMES
French: Musaraigne minuscule; German: Zwergspitzmaus;
Spanish: Musarafia enana.

PHYSICAL CHARACTERISTICS

Head and body length 1.6-2.4 in (4-6 cm); tail 1.3-1.8 in
(3.2-4.6 cm); weight 0.08-0.2 oz (2.4-6.1 g). Fur is dark gray-
brown, lighter white on belly. Tail may have white tip.

DISTRIBUTION
Most of Europe to Yenisei River and Lake Baikal (Russia), and
southwards to the Altai and Tien Shan Mountains in Asia

HABITAT

The lesser shrew is often found in the same habitats as the
common shrew, but it is able to tolerate sparser ground cover.
It prefers heaths, grasslands, sand dunes, and woodland edges.
It seems to be adapted to cold and dampness better than the
common shrew and can be found even on moorlands at higher
altitudes.

BEHAVIOR

It is solitary and aggressive towards others of the same species.
Territories of immature animals are largely mutually exclusive
but the strict territoriality is abandoned at sexual maturity, par-
ticularly by males as they search for mates. Home range size
varies from 0.1 to 0.5 acre (0.04-0.2 ha). Pygmy shrews are ac-
tive during day and night, spending more time on the surface,
unlike other shrews. They do not burrow, but use runways of
other species.

FEEDING ECOLOGY AND DIET

Diet includes invertebrates in leaf litter—mostly beetles, spi-
ders, and wood lice—but not earthworms. In captivity the food
intake is about 100% body weight per day. Like other shrews,
it is very vulnerable to starvation and will die quickly if its food
supply runs out.

REPRODUCTIVE BIOLOGY

The breeding season lasts from April to October, with proba-
bly one or two litters per year. Litter size is 4-8. Pygmy
shrews generally overwinter as immature animals, maturing the
following spring. Population density ranges from one to nine
individuals per acre (4-22 per hectare), depending on season
and habitat. Species is probably promiscuous.

CONSERVATION STATUS
Not listed by the IUCN, but included in the Conservation Ac-
tion Plan for the Eurasian Insectivores.

SIGNIFICANCE TO HUMANS
None known. ¢

Giant shrew
Sorex mirabilis

TAXONOMY
Sorex mirabilis Ognev, 1937, Russia.

OTHER COMMON NAMES
French: Musaraigne géante.

PHYSICAL CHARACTERISTICS

Head and body length 2.9-3.8 in (7.4-9.7 cm); tail 2.5-2.8 in
(6.3-7.2 cm); weight 0.4-0.5 oz (11-14.2 g). The largest of the
Eurasian shrews of the genus Sorex.
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DISTRIBUTION
The range is restricted to eastern Asia in the Ussuri Region
(Russia), northeastern China, and North Korea.

HABITAT
Humid environments in lowland and montane forests.

BEHAVIOR
Nothing is known.

FEEDING ECOLOGY AND DIET
The most important food items are earthworms; also feeds on
centipedes, beetles, and insect larvae.

REPRODUCTIVE BIOLOGY

The species reproduces regularly once a year; exceptionally
there may be two litters annually under favorable conditions.
May be promiscuous.

CONSERVATION STATUS

Restricted endemic range. Not listed by the IUCN, but in-
cluded in the Conservation Action Plan for the Eurasian Insec-
tivores (IUCN/SSC) and in the Red Data Book of the former
Soviet Union.

SIGNIFICANCE TO HUMANS
None known. ¢

American pygmy shrew
Sorex hoyi

TAXONOMY

Sorex hoyi Baird, 1857, Racine, Wisconsin, United States. Sub-
species differ in weight by a factor of three, and some of them
may eventually be shown to represent distinct species.

OTHER COMMON NAMES
English: Pygmy shrew; French: Musaraigne pygmée d’Amérique.

PHYSICAL CHARACTERISTICS

Head and body length 1.6-2.6 in (4.1-6.7 cm); tail 0.8-1.5 in
(2.1-3.9 cm); weight 0.07-0.3 oz (2.1-7.3 g). Soft, dense fur,
gray-brown in color.

DISTRIBUTION

A North American species occurring in the northern taiga
zone, with southern outliers in montane forests of the Rocky
and Appalachian Mountains.

HABITAT

Pygmy shrews exhibit wide tolerance for wet, dry, cold, and
warm environments. They occupy forests, swamps, marshes,
disturbed habitats, wet-dry soils, and grassy and herbaceous
understory. The southern subspecies inhabits relatively moist,
cool microhabitats. The den may be a burrow or a shelter un-
der a log or in the roots of old stumps.

BEHAVIOR

They often stand on their hind limbs in kangaroo fashion and
run quickly with the extended tail slightly curved. They climb
with agility and bound as high as 4 in (10 cm). Their calls are
sharp squeaks, low purrs, or high-pitched whistling and whis-
pering.

FEEDING ECOLOGY AND DIET

It feeds on small arthropods (larchfly larvae, lepidopteran lar-
vae, grasshoppers, crane flies, beetles, and probably spiders).
Occasionally it eats carrion.
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REPRODUCTIVE BIOLOGY

An extended promiscuous breeding season was proposed, with
birth every month of the year. Actual collection of pregnant
animals, however, suggests a more restricted breeding season,
especially in northern parts of the range. Females likely pro-
duce more than one litter per year in favorable areas, and litter
size ranges from two to eight.

CONSERVATION STATUS
Not listed by the IUCN, but the subspecies S. b. winnemana is
considered rare or threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

American water shrew
Sorex palustris

TAXONOMY

Sorex palustris Richardson, 1828, Canada. Sorex alaskanus is
considered a subspecies of the water shrew, although some
studies have suggested it might be a distinct species.

OTHER COMMON NAMES
English: Water shrew; French: Musaraigne palustre; German:
Nordische Wasserspitzmaus.

PHYSICAL CHARACTERISTICS

Head and body length 2.5-3.2 in (6.3-8.1 cm); tail 2.2-3.5 in
(5.7-8.9 cm); weight 0.3-0.6 oz (8-18 g). Fur is dark gray
black, silvery on underside. Long tail is dark on top, light un-
derneath. Feet have stiff, sparse hairs.

DISTRIBUTION
Montane and boreal areas from Alaska to Sierra Nevada,
Rocky and Appalachian Mountains in North America.

Family: Shrews |

HABITAT

Water shrews are typical animals of northern and montane
forests. They are almost invariably found in the vicinity of
streams or other bodies of water. Heavy vegetation cover and
plentiful logs, rocks, crevices, or other sources of shelter that
offer high humidity and overhead protection are common
habitat attributes. In Virginia, water shrews inhabit canopied
streams with a high gradient. They prefer fully vegetated chan-
nel banks with extensive undercut areas and many crevices.

BEHAVIOR

It uses its aquatic habitat to find food and to escape from
predators. Water shrews readily dive to stream bottoms, pad-
dling furiously to keep from bobbing to the surface. Their fur,
full of trapped air, makes them buoyant. The shrews appear
even more at home on the top of the water, skittering across
the surface like water striders. Food frequently is cached for
retrieval at a later date. Shrews are active throughout the year,
and they are active primarily at night.

FEEDING ECOLOGY AND DIET

Insect larvae, adult aquatic invertebrates, and even small fishes.
Much food is gathered from the near-water larder, including
terrestrial insects, snails, earthworms, and even appreciable
amounts of fungi and green plant materials. The daily intake
seems to be about 5-10% of body weight.

REPRODUCTIVE BIOLOGY

Births occur in spring or summer, and males usually attain sex-
ual maturity the following winter. Rarely, females may be re-
productively active during their first summer. They may
produce two or three litters of 3—10 offspring (average about
6). Gestation is estimated at about three weeks. Presumably
promiscuous.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Common name /

Megasorex gigas
English: Merriam's desert
shrew; French: Grande in (3.9-5.0 cm), weight 0.3-0.4 0z (9.5~
musaraigne du désert; German:  11.7 g).

GroBe Wiistenspitzmaus

grayish, or black coat color. Head and

Scientific name/ Physical Habitat and Conservation
Other common names characteristics behavior Distribution Diet status

Sunda water shrew Pelage is usually dark, with brown, Semi-aquatic species Malay Peninsula, Aguatic invertebrates. Endangered
Chimarrogale phaeura grayish, or black coat color. Head and occurring along mountain Sumatra, and Borneo.

body 3.1-5.3in (8.0-13.5 cm), tail 2.4-  streams.

5.0in (6.0-12.6 cm), 0.9-1.4 0z

(25-40 g).
Mexican giant shrew Pelage is usually dark, with brown, Moist areas along streams in  Southwestern Mexico  Insects and other Not threatened,

tropical forests, in deciduous in the states of Nayarit, invertebrates.
body 3.3-3.6 in (8.3-9.0 cm), tail 1.5-2.0  forests, and in semiarid

areas. The known altitudinal
range is from near sea level
to about 5,600 ft (1,700 m).

though restricted
Jalisco, Colima, endemic range
Michoacan, Guerrero,

and Oaxaca.

Tundra shrew Pelage is usually dark, with brown, An ecologically plastic Asia and North America, Insects, earthworms and  Not threatened
Sorex tundrensis grayish, or black coat color. Head and species, with wide niche. It restricted to a northern floral parts of small
French: Musaraigne de la body 2.0-2.8 in (5.1-7.0 cm), tail occurs in mixed ground distribution, the limits ~ grasses have been
toundra 0.8-1.91in (2.1-4.7 cm), weight 0.1-0.3 vegetation in well-drained of which are not known. identified from digestive
0z (3-9 g). patches of broad-leaved and tracts of specimens
taiga forest and tundra. It from Alaska. In Siberia,
may be found also in forest- beetles and grass-
steppe and steppe habitats in hoppers prevail in the
Siberia, usually in the vicinity food, and it feeds also
of rivers and water reservoirs. on snails.
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White-toothed shrews (Crocidurinae)

Class Mammalia
Order Insectivora
Family Soricidae
Subfamily Crocidurinae

Thumbnail description
Small mouse-like mammals with long pointed
snouts, white teeth, short legs, and small eyes

Size
1.3-5.3 in (3.5-13.5 cm); 0.06-1.5 oz (2-40 g)

Number of genera, species
11 genera; 212 species

Habitat

Typically in moist habitats that are rich in
invertebrate prey; can also be found in habitats
ranging from arid regions to tropical forests

Conservation status
Critically Endangered: 16 species; Endangered:
16 species; Vulnerable: 36 species; Lower

Risk/Near Threatened: 7 species; Data Deficient

6 species Distribution

Throughout the Old World, found in many African countries, much of continental
Europe and southeastern Asia

Evolution and systematics

Among the most ancient of all living animals, shrews have
remained almost unchanged over the past 45 million years.
This ancient family diverged from other insectivores before
the Eocene period, with modern genera (subfamilies Cro-
cidurinae and Soricinae) first appearing in the Miocene in Eu-
rope. Soricids later migrated to Africa and North America. The
taxonomic status of modern shrews (Soricidae) is currently
undergoing a significant overhaul due to considerable recent
taxonomic research on the genetics, morphology, ecology,
and behavior of shrews. At present, the shrew family is di-
vided into two living subfamilies, the Crocidurinae and the
Soricinae. The members of the subfamily Crocidurinae,
white-toothed shrews, are further subdivided into 11 genera
(Crocidura, Diplomesodon, Feroculus, Myosorex, Paracrocidura,
Ruwenzorisorex, Scutisorex, Solisorex, Suncus, Surdisorex, and
Sylvisorex). Current generic boundaries are based on very few
characters. The delimitation of some genera of the subfam-
ily Crocidurinae is still the focus of considerable genetic and
morphologic research.

The genetic distances between different genera of Cro-
cidinurae based on allozyme variation generally support a sub-
division of the living species into these genera. Those species
of Crocidurinae that have been studied to date show consid-
erable chromosomal and genetic differentiation. Karyotypic
and protein electrophoresis studies have been very helpful in
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identifying many sibling and cryptic species that were diffi-
cult to recognize by conventional methods.

Crocidurinae includes the genus Crocidura, which has 151
species—the largest number of living species of any placen-
tal mammal genus.

Physical characteristics

Shrews are the smallest of the insectivores. All shrews have
short legs, five claws on each foot, short dense fur, small ex-
ternal ears, an elongated, pointed snout with long tactile hairs
(vibrissae), and most have relatively long tails. All have ex-
tremely small eyes (often hidden in the fur) and relatively poor
eyesight, but the sense of smell is keen, as suggested by their
long, mobile snouts. The external ears are reduced in some
species and usually hidden in their fur. Hearing is acute. The
fur is short, dense, and usually some shade of brown or gray.
The skull is long and narrow and has no zygomatic arch. The
shrew has one of the most primitive brains of all placental
mammals; the brain is small and smooth, dominated by large
olfactory bulbs. The dentition is unlike any other family. The
very large upper and lower incisors slant forward and meet
like forceps. The external genitals of some species are en-
closed in a fold of skin. Some species have a venomous saliva.
Shrews have skin glands and genital or marking glands that
secrete a substance with an unpleasant musky odor. The foot
is not specialized, except in some aquatic species.
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A common European white-toothed shrew (Crocidura russula). (Photo
by © Peter Baumann/Animals Animals. Reproduced by permission.)

Members of the white-toothed shrew (Crocidurinae) sub-
family are initially distinguished from their red-toothed
(Soricinae) counterparts by the color of the enamel of the tips
of their incisors. Red-toothed shrews have red teeth due to
red pigmentations, and white-toothed shrews lack pigmenta-
tion. The two exceptions are Chimarrogale and Nectogale, two
white-toothed aquatic species placed in the red-toothed sub-
family.

Crocidurinae are also characterized by the retention of
primitive dental characteristics. Modern forms differ from
those of the later Miocene and from one another by the loss
of one, two, or three upper and lower antemolars; reduction in
the talonid of the lower third molar and greater emargination
of the posterior basal outline of the upper premolar and upper
first molar. The first set of teeth is shed in the embryonic stage,
so that the teeth at birth are the permanent set. Crocidurinines
have 26-32 teeth, normally six on each side of the lower jaw.

Differences in physiology, brain anatomy, and morphol-
ogy are also diagnostic for this subfamily, including the ar-
ticulation of the mandibular condyle and the position of the
mental foramen. The two bones of the lower leg are fused.
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The cerebrum is less highly developed in the white-toothed
shrews than the red-toothed shrews.

There is considerable anatomical variation among genera
of Crocidurinae. Suncus etruscus of southern Europe has a body
mass of approximately 0.07 oz (2 g), making it one of the
smallest mammals known. One of the largest true shrew rep-
resentatives of the subfamily Crocidurinae is Suncus murinus,
with a head and body length of 6 in (15 c¢m) and weight of
1.0 oz (30 g) for males and 0.7 oz (20 g) for females.

Myosorex is considered the most ancient of the living gen-
era because it has the largest number of teeth. Suncus differ
from Crocidura by retention of a fourth upper antemolar.
Sylvisorex differ from both Suncus and Crocidura by a lack of
tail bristles, and differ even more from Crocidura by the re-
tention of a fourth upper antemolar. In most genera, the gen-
ital and urinary systems have a common opening though the
skin. Myosorex has an independent urinary tract system.

There are also significant differences in brain development
between genera within the Crocidurinae subfamily. Members
of Crocidura show more brain development than members of
the thick-tailed shrews of the genus Suncus.

Distribution

The subfamily Crocidurinae is Paleotropical in origin; the
white-toothed shrews originated in the Old World tropics and
radiated across Africa, Europe, and Asia. This is reflected in
the pattern of present day Crocidurinae distribution. Some
species of Crocidurinae live in arid regions and semideserts.

Habitat

Crocidurinae shrews usually inhabit damp and dry forests,
grassland, cultivated areas, and occasionally human settle-
ments and buildings. Some white-toothed shrews in the

A bicolored shrew (Crocidura leucodon) climbing among the rocks.
(Photo by Rudolf Héfels/OKAPIA/Photo Researchers, Inc. Reproduced
by permission.)
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A lesser white-toothed shrew (Crocidura suaveolens) foraging in north-
ern France. (Photo by J-C Carton. Bruce Coleman, Inc. Reproduced by
permission.)

Diplomesodon and Crocidura genera live in arid areas and semi-
deserts. They are mainly terrestrial, but some take to water
freely, and others burrow a little. They are usually abundant
wherever there is sufficient ground vegetation to provide
cover. They occur over a great altitudinal range and in many
kinds of plant communities. Most species prefer moist habi-
tats, but some species are also found in arid regions.

Behavior

Shrews are extremely active, nervous animals. Some are ac-
tive day and night, others only at night. When frightened, their
heart may beat at a rate of 1,200 times per minute. Shrews
have been known to die from loud noises, even thunder. Ex-
periments with oxygen consumption suggest that shrews have
a higher metabolic rate than mice of similar size. They are ac-
tive throughout the year, though some go into torpor.

Some genera of Crocidurinae are notably aggressive and
voracious. Shrews have been known to fight to the death. It
is widely believed that most of these cases occurred during
famine, when shrews may have become cannibalistic. The
chirping and buzzing vocalizations sometimes heard are
thought to be aggressive signals, and shrews may emit a squeak
when alarmed or threatened.

Most shrews are solitary, except when they pair off during
breeding. Members of Suncus and Crocidura can be tolerant
of other shrews of the opposite gender during mating. After
a period of initial fighting, a pair may live together. Once the
pair bond has formed, the parent shrews may share a nest.
Pairs from some species, such as Crocidura russula, have been
observed building nests together.

Shrews are often territorial and have relatively small home
ranges (0.1-0.25 acres [0.04-0.1 ha]) that vary in size with sea-
sons of the year and with the timing of the animal’s mating
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season. Shrews mark their territories with their scent glands.
Data on population densities are limited to a few species. The
population densities of shrews varies considerably between
species. The recorded population density of the lesser white-
tailed shrew on Corsica is 1.9-5.3 animals per hectare.

White-toothed shrews can dig their own burrow but often
use those of other animals such as woodmice or molerats. They
can tunnel through loose humus and leaf mold and often are
active under fallen trees and heaps of brushwood or stone.

Feeding ecology and diet

Shrews are primarily insectivorous and carnivorous, but will
eat some plant materials such as seeds and nuts. Considering
their high energy needs, it is likely that shrews need to adapt
their diet according to food availability throughout the year.
Their diets may include frogs, toads, and lizards. In captivity,
many species will consume all but the skin, tail, and parts of
the limbs of a small mammal; the brain is always eaten first. If
no other food is available, some species resort to cannibalism.

The common belief that shrews cannot survive without
eating every few hours is not a rule. In some Crocidurinae
species, animals are able to lower their body temperatures in
response to food scarcity. This is an example of food depri-
vation triggering torpor, a state of reduced activity level. This
energy-saving state permits the animal to survive difficult con-
ditions temporarily. For example, Savi’s pygmy shrew (Sun-
cus etruscus) loses 10-15% of its body weight by day, then
increases food consumption at night to make up the loss. If
food is scarce, the shrew may enter torpor.

Some species of shrews have salivary glands that secrete a
poisonous substance that usually immobilizes the prey. There
are records of shrew bites to humans that caused great pain.
There is some question over whether the saliva of Savi’s
pygmy shrew is poisonous. These diminutive shrews need to
bite their prey only once to subdue them.

The smallest mammal in the world is the Savi’s pygmy shrew (Suncus
etruscus). (Photo by Harald Schiitz. Reproduced by permission.)
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Reproductive biology

In the tropics, shrews form monogamous pairs and breed
throughout the year, while those living in northern temper-
ate zones usually breed from March to November. The known
gestation periods are 17-28 days. There are one or several lit-
ters a year with 2-10 young in each litter. The young are born
naked and blind in a nest of dried grass or leaves placed un-
der a shelter or in a ground cavity. Weaning appears to oc-
cur at 2—4 weeks in most forms. Some zoologists estimate the
life span in the wild to be 12-18 months, possibly longer. The
oldest known Crocidurinae lived approximately four years.

Among Crocidurinae, the young are hairless for the first
week and fully haired at 16 days. The auditory canals of Cro-
cidurinae species open between the fifth and ninth days of life
and the eyes open between the thirteenth and fifteenth days.
Crocidurinae species begin to wean their young after 20-22
days. The young are practically adults and are sexually ma-
ture by 2-3 months.

Within the Crocidura, gestation is 27-31 days; litter size
varies from one to 10. Larger litter sizes are associated with
higher energy demands on the mother. The young weigh
about 0.04 oz (1 g) at birth and are weaned at around 20 days.
In Crocidura russula, young females can conceive at approxi-
mately 30 days of age.

Some Crocidurinae species and at least one Sorex species,
display an unusual caravan behavior. The mother initally car-
ries the young infants in her mouth. Starting on the sixth to
tenth day, depending on the species, the mother and her
young move in a caravan. At the slightest suspicious sound,
one of the baby shrews grasps its mother’s fur near the base
of the tail. A second shrew grabs onto the first, a third onto
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the second and so on until the whole litter is lined up behind
the female who then pulls her train of offspring.

Conservation status

The greatest threat for the Crocidurinae shrews is envi-
ronmental disturbance and pollution. Loss of forest habitats
has a considerable effect on forest-dwelling species.

Data on the conservation status of most Crocidurinae
shrew species are limited due to a paucity of population re-
search. The Crocidurinae shrews included in the 2002 IUCN
Red List often belong to very rare and endemic species with
restricted distribution and low population densities. Some of
the threatened species are only known from the locality of
their original description. There is an urgent need for con-
siderable research on most shrew species.

Significance to humans

Shrews may be valuable to agricultural communities as a
form of natural control of insect pests due to their consump-
tion of large numbers of insects and insect larvae. They also
play a significant role in increasing the rate of litter decay.

Shrews are frequently used for neurological research and in
other areas of biomedicine and evolutionary biology. They can
also serve as useful indicators of environmental contamination
such as heavy metals. Shrews feeding on earthworms in areas
with heavy metals in the soil can accumulate significant levels
of heavy metals in their tissues.

A lesser white-toothed shrew (Crocidura suaveolens) with young. (Photo
by Andrew Cooper/Naturepl.com. Reproduced by permission.)
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1. Ruwenzori shrew (Ruwenzorisorex suncoides); 2. Kelaart’s long-clawed shrew (Feroculus feroculus); 3. Forest musk shrew (Sylvisorex mega-
lura); 4. Piebald shrew (Diplomesodon pulchellum); 5. Schouteden’s shrew (Paracrocidura schoutedeni). (lllustration by Gillian Harris)
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1. Forest shrew (Myosorex varius); 2. Armored shrew (Scutisorex somereni); 3. Pearson’s long-clawed shrew (Solisorex pearsoni); 4. Savi's pygmy
shrew (Suncus etruscus); 5. Common European white-toothed shrew (Crocidura russula). (lllustration by Gillian Harris)
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Species

Common European white-toothed shrew
Crocidura russula

TAXONOMY
Crocidura russula (Hermann, 1780), Bas Rhin, France.

OTHER COMMON NAMES
French: Musaraigne musette; German: Hausspitzmaus.

PHYSICAL CHARACTERISTICS

Head and body length 2.4-3.4 in (6.1-8.6 cm); tail 1.2-1.7 in
(3.0-4.3 cm); weight 0.2-0.4 oz (6-12 g). Grayish brown to
reddish brown with a silverly luster on its back. The flanks and
underside are brownish. The tail is brown on the dorsal surface
and gray on the underside with long protruding hairs. The ears
are visible. It has 28 completely white teeth (including three
upper unicuspids). This species is considered to be more ad-
vanced than many other Crocidurinae genera.

DISTRIBUTION

Occurs in Morocco, Algeria, Tunisia, southern and western
Europe including an Atlantic island off of France, and on the
Mediterranean islands of Ibiza, Sardinia, and Pantelleria.

HABITAT

Lives in or near farmyards, yards, fields, and at the edges of
cities. Close to the Mediterranean, these small shrews are
found in brushlands, in the underbrush of cork and in olive
groves and the overgrowth of vineyards.

BEHAVIOR

Generally aggressive and voracious. When provoked, they fre-
quently crouch on the ground with head raised and emit a
squeak. This species is more tolerant of conspecifics. During
the cold of winter, individuals may share nests. With onset of
spring, mature females resume their territorial behavior.

Crocidura russula
Feroculus feroculus

Diplomesodon pulchellum
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accounts

FEEDING ECOLOGY AND DIET

Their diet consists of invertebrates and the bodies of freshly
killed animals. In captivity, the species will consume all but the
skin, tail, and parts of the limbs of a small mammal; the brain
is always eaten first. They also feed on frogs, toads and lizards.

REPRODUCTIVE BIOLOGY

Gestation lasts 27-30 days. Litter size varies from three to
eleven young. At birth, young weigh 0.02-0.03 oz (0.8-0.9 g).
The young open their eyes at 13 days. They are hairless for
the first week and fully haired at 16 days. After weaning at
around 17-22 days, the young are practically adults, ready to
become independent. Young females of this species can con-
ceive at approximately 30 days of age. The expected life span
for this species is 34-38 months.

Common white-tooth shrew mothers and young have been
observed in caravan, a behavior where a young shrew offspring
of six days or older grabs onto the back of its mother, and
other young shrews from the litter form a line of shrews by
latching onto each other. May form monogamous pairs for

breeding.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Savi’s pygmy shrew

Suncus etruscus

TAXONOMY
Suncus etruscus (Savi, 1822), Pisa, Italy.

OTHER COMMON NAMES
English: Pygmy white-toothed shrew; French: Pachyure
etrusque, musaraigne etrusque; German: Etruskerspizmaus.

PHYSICAL CHARACTERISTICS

Head and body length 1.4-2.1 in (3.6-5.3 cm); tail 0.8-1.2 in
(2.1-3 cm). One of smallest mammals in the world; smallest in
Europe. Grayish brown dorsal side, blackish brown or ash-gray
ventral side. Ears clearly visible. Thirty completely white teeth.
Individual long hairs on the tail.

DISTRIBUTION

Mediterranean to India and Sri Lanka. Includes southern Eu-
rope, northern Africa, Arabian Peninsula and Asia Minor to
Iraq, Turkmenistan, Afghanistan, Pakistan, Nepal, Bhutan,
Myanmar, Thailand, and Yunnan (China).

HABITAT
Lives in old vineyards, olive groves, brushwood yards, culti-
vated land with low rock walls, dumps, rock piles.

BEHAVIOR

Considered solitary and intolerant of each other. Their reper-
toire of vocalizations, made up of chirps and buzzes are re-
garded as aggressive signals. However, in the laboratory, pairs
and young of this species have been observed living peacefully
together during breeding season.
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Suncus etruscus
Solisorex pearsoni

Paracrocidura schoutedeni

FEEDING ECOLOGY AND DIET
Nothing known.

REPRODUCTIVE BIOLOGY

In laboratory studies the gestation for Suncus etruscus has been
recorded as 27.5 days. Litter sizes of 4-6 were observed in
Pakistan while smaller litters of 2—5 offspring have been

recorded in captivity. Presumably monogamous when breeding.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Forest musk shrew
Sylvisorex megalura

TAXONOMY
Sylvisorex megalura (Jentink, 1888), Junk River, Schieffe-
linsville, Liberia.

OTHER COMMON NAMES
English: Climbing shrew.

PHYSICAL CHARACTERISTICS

Head and body length 1.8—4 in (4.5-10 cm); tail 1.5-3.5 in
(4-9 cm); weight 3-0.42 oz (12 g). Soft, velvety fur usually
longer than that of Suncus. Lack long tail hairs. Upperparts are
usually slate gray and underparts are slightly paler.

DISTRIBUTION
Tropical forest zone of Africa, from upper Guinea to Ethiopia,
and south to Mozambique and Zimbabwe.

HABITAT
Inhabit deep forests. Individuals have been observed climbing
in trees and in grasslands well away from trees.
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Sylvisorex megalura

Ruwenzorisorex suncoides

BEHAVIOR
Solitary animal that has been found active during the day and
at night.

FEEDING ECOLOGY AND DIET
Nothing is known.

REPRODUCTIVE BIOLOGY
Nothing is known.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Piebald shrew
Diplomesodon pulchellum

TAXONOMY
Diplomesodon pulchellum (Lichtenstein, 1823), eastern bank of
Uraal River, Kazakhstan.

OTHER COMMON NAMES
None known.

PHYSICAL CHARACTERISTICS

Head and body length 3.5-5.0 in (9.0-12.5 cm); tail 3.5-4.5 in
(8.9-11.0 cm). The piebald shrew has a striking color pattern;
fur is grayish with an elongated patch of white fur at the nape
of the neck. Underparts, feet and tail are white. All hairs are
gray at the base. It has fringes of long, supple hair on the soles
and toes of the forepaws and hind paw. These fringes increase
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the support surface of the paws of this sand-dwelling species
and facilitate its movement on the sand. The ears are compara-
tively large.

DISTRIBUTION
Inhabits desert environments within Turkmenistan, Uzbek-
istan, and southern Kazakhstan (between Lake Balkhash and
the Volga River).

HABITAT
Inhabits the sandy soil of semideserts.

BEHAVIOR

The piebald shrew is active throughout the year, primarily at
night, but sometimes during the day. It is able to dig through
sand quickly.

FEEDING ECOLOGY AND DIET

Primarily consumes lizards and insects. Observed killing
lizards by biting the head in captivity. The shrew consumed
all parts of the lizard, including the skull and skeleton, but left
the feet and tail. When eating insects, only the chitin is not
consumed.

REPRODUCTIVE BIOLOGY
Nothing is known, but probably monogamous when breeding.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Forest shrew
Myosorex varius

TAXONOMY

Myosorex varius (Smuts, 1832), Cape of Good Hope, South
Africa.

OTHER COMMON NAMES
English: Mouse shrew; French: Musaraigne des bois africaine;
German: Sudafrikanische Waldspitzmaus.

PHYSICAL CHARACTERISTICS

Head and body length 2.8-3.8 in (7.2-9.5 cm), tail 1.2-2 in
(3.1-5 cm), weight 0.3-0.7 oz (7-19 g). Dorsal side is brown;
ventral side, somewhat lighter, tail relatively short; eyes small;
ears reduced. Distinguished by its first upper incisor, which is
enlarged and has a hook at the end. This tooth also has a cusp
projecting ventrally at the base.

DISTRIBUTION
South Africa, from northwest Cape Province to eastern Trans-
vaal; Lesotho and Orange Free State.

HABITAT
Moist areas, usually in forests, scrub, or other dense vegetation
along the banks of open and forested streams.

BEHAVIOR

Diurnal and nocturnal, active throughout the year. Members of
this genus are primarily solitary except during the breeding
season. However, males and females have been observed eating
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and sleeping together after a period of avoiding each other, ag-
gressive squeaks and/or brief fighting.

FEEDING ECOLOGY AND DIET
Various invertebrates including insects, snails, spiders, cen-
tipedes. Small birds and mammals when available.

REPRODUCTIVE BIOLOGY

Usually monogamous. Litter size is two to five. Weight at
birth is 0.03 oz (1 g). Wean young at 20-22 days. Life span av-
erages 12 months.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. &

Armored shrew

Scutisorex somereni

TAXONOMY
Scutisorex somereni (Thomas, 1910), Kyetume, Uganda.

OTHER COMMON NAMES
English: Hero shrew; French: Musaraigne cuirassee,
musaraigne armee; German: Schildspitzmaus.

PHYSICAL CHARACTERISTICS

Head and body length 4.8-6in (12-15 cm); tail 2.7-3.8 in
(6.8-9.5 cm); weight 1.1-3.2 oz (30-90 g). Long thick gray fur
with thin, chamois-colored streaks. Distinguished by a unique
spine having almost double the number of vertebrae of other
shrews. The vertebrae have lateral interlocking spines in addi-
tion to dorsal and ventral spines. This spine structure may pro-

Myosorex varius

Scutisorex somereni
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vide considerable strength to the back, without limiting dorsal,
ventral and lateral flexibility. Other characteristics include a
naked tail, 30 completely white teeth, and four teats.

DISTRIBUTION
Tropical rainforests of the Zaire Basin and adjacent mountains
in Uganda, Rwanda, and Burundi.

HABITAT

Edges of gallery forests; in fallen leaves and in swampy regions.

BEHAVIOR
The armored shrew is active both night and day.

FEEDING ECOLOGY AND DIET
Feeds on small mammals when available as well as insects and
some plant matter.

REPRODUCTIVE BIOLOGY
Probably monogamous. Small litters with one to three off-

spring.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Pearson’s long-clawed shrew
Solisorex pearsoni

TAXONOMY
Solisorex pearsoni Thomas, 1924, Central Province, Sri Lanka.

OTHER COMMON NAMES
French: Pachyure aux longues griffes; German: Pearsons
Langkrallenspitzmaus.

PHYSICAL CHARACTERISTICS

Head and body length 5-5.4 in (12.5-13.4 cm); tail 2.4-2.6 in
(5.9-6.6 cm). The fur is soft, dark gray along the back with a
lighter lustrous underside. Its small ears are fully furred and
hidden in fur. Teeth are large and heavy and the anterior in-
cisors are well developed. Claws on the forefeet are very long.
The slender tail is closely haired and lacks the scattered long
hairs. Twenty-eight completely white teeth.

DISTRIBUTION
Restricted to the central highlands of Sri Lanka, from an alti-
tudinal range of 3,609-6,070 ft (1,100-1,850 m).

HABITAT
This species is reported to inhabit virgin forest though some
individuals have been trapped in long grass.

BEHAVIOR
Nothing is known.

FEEDING ECOLOGY AND DIET
Feeds on invertebrates and vertebrates.

REPRODUCTIVE BIOLOGY
Nothing is known.

CONSERVATION STATUS
Endangered. S. personi is restricted to a small area of declining
habitat that is being altered by human encroachment.

274

Vol. 13: Mammals Il

SIGNIFICANCE TO HUMANS
None known. ¢

Schouteden’s shrew
Paracrocidura schoutedeni

TAXONOMY
Paracrocidura schoutedeni Heim de Balsac, 1959, Kasai, Democ-
ratic Republic of the Congo.

OTHER COMMON NAMES
French: Musaraigne a dents blanches du Congo, musaraigne a
dents blanches de Schouteden; German: Schildspitzmaus.

PHYSICAL CHARACTERISTICS

Head and body length 2.6-3.8 in (6.5-9.5 cm); tail 1.4-1.7 in
(3.4-4.4 cm); weight 0.3-0.7 oz (10-20 g). Short, fine, black fur,
small ears covered with fine fur, short limbs, short claws. The
tail has short hair with some long hairs. The teeth are com-
pletely white. Paracrocidura is identified as a separate genus on
the basis of its distinct dental characteristics. It has 28 white
teeth, of which three are maxillary unicuspids. An unusual fea-
ture is the straightness of the posterior borders of the fourth
premolar and first and second molars, and the development of
the first premolar. It also has aliform processes at the inner edge
of the upper incisors and a bicuspid second lower premolar.

DISTRIBUTION
Occurs in the lowland primary forests in south Cameroon,
Gabon, Democratic Republic of the Congo, and in Central
Africa Republic.

HABITAT
Lowland rainforests.

BEHAVIOR
Nothing is known.

FEEDING ECOLOGY AND DIET
Nothing is known.

REPRODUCTIVE BIOLOGY
Litter size is small, one to three young.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Ruwenzori shrew
Ruwenzorisorex suncoides

TAXONOMY
Ruwenzorisorex suncoides (Osgood, 1936), Kalongi, Democratic

Republic of the Congo.

OTHER COMMON NAMES
None known.

PHYSICAL CHARACTERISTICS

Head and body length 3.6-3.74 in (9.2-9.5 cm); tail 2.2-2.5 in
(5.5-6.2 cm); weight 0.64 oz (18.2 g). Shiny black fur with
paler sides and feet. Stocky body and short head. Hind feet are
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long. The tail is almost naked and has no long hairs. The ex-
ternal ears are small and round. Primarily distinguished by cra-
nial and dental features. The skull is relatively flat and
rectangular in profile. The first lower molar is massive.

DISTRIBUTION

Endemic to the Albertine Rift, occurring from the Ruwenzori
Mountains (Uganda), eastern Democratic Republic of the
Congo, Burundi and Rwanda.

HABITAT

Damp, mossy mountain forests. All specimens have been found
at elevations of 2,625-6,890 ft (800-2,100 m).

BEHAVIOR
Comparatively social as indicated by the presence of multiple
shrews nesting together.

FEEDING ECOLOGY AND DIET
Nothing known.

REPRODUCTIVE BIOLOGY
There is some indication that Ruwenzori shrews breed twice a
year. Probably monogamous when breeding

CONSERVATION STATUS
Vulnerable.

SIGNIFICANCE TO HUMANS
None known. ¢

Kelaart’s long-clawed shrew
Feroculus feroculus

TAXONOMY

Feroculus feroculus (Kelaart, 1850), central mountains, Sri
Lanka, at altitude of 6,000 ft (2,000 m). Initially, this species
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was identified as a water shrew; more recently identified as a
separate species (semi-fossorial).

OTHER COMMON NAMES
French: Pachyure aux longues griffes; German: Kelaarts
Langkrallenspitzmaus.

PHYSICAL CHARACTERISTICS

Head and body length 4.2-4.7 in (10.6-11.8 cm); tail 2.2-2.9
in (5.6-7.3 cm); 1.2-1.3 0z (35-37 g). Known from only a few
specimens. The back is slate black, underside is lighter, dark
tail with a few whitish hairs at the tip and some individual long
hairs, and the forefeet are off-white. It has 30 completely white
teeth.

DISTRIBUTION
Endemic to central mountains of Sri Lanka.

HABITAT

Observed among weeds and other dense undergrowth in wet
ravines. Primarily along hillsides of the central mountains of
Sri Lanka. It appears to be confined to valleys and slopes of
the central mountain range of Sri Lanka at elevations between
5,550 and 6,450 ft (1,850-2,150 m).

BEHAVIOR
Very little is known about the behavior of this species.

FEEDING ECOLOGY AND DIET
Feeds on invertebrates, vertebrates and plant material.

REPRODUCTIVE BIOLOGY
Nothing is known.

CONSERVATION STATUS
Endangered. Decline of this species may be due to encroach-
ment of humans on its limited habitat.

SIGNIFICANCE TO HUMANS
None known. ¢

275



Family: Shrews Il

Vol. 13: Mammals Il

Common name /
Scientific name/ Physical Habitat and Conservation
Other common names characteristics behavior Distribution Diet status
Poll's shrew Buffy, fawn, or shades of brown, gray, or Moist areas, especially forests ~ Known only from type  Mainly insects, but may Critically
Congosorex polli black. Coat appears speckled due to light or scrub and the dense locality in southern also eat small birds and Endangered
hairs interspersed with dark hairs. May vegetation lining the banks of ~ Democratic Republic of ~mammals.
have gray feet. Head and body length mountain streams. Generally  the Congo (Zaire).
2.4-4.3in (6-11 cm), tail length 0.9-2.6 in  solitary, except during breeding
(2.4-6.7 cm). season.
Gray shrew Light brownish gray on upperparts, pale Variety of habitats, from seed-  Assam, India; Nepal; Mainly insects, but may Not threatened
Crocidura attenuata gray on underparts. Underside is faintly ling rice fields to cut-down Bhutan; Burma; Thailand; also eat small birds and
English: Indochinese shrew tinged with brown. Tail is dark above and forest-farmlands of weeds and  Vietnam; Hainan, China; mammals.
light below. Backs of feet are thinly covered grass. Solitary, except during ~ Taiwan; Peninsular
with short, pale hairs. breeding season. Malaysia; Sumatra; Java;
Christmas Islands
(Indian Ocean); and
Batan Islands, Philippines.
Canary shrew Uniform chocolate brown. Head and body ~ Malpais (barren lava fields), as  Canary Islands, Spain. ~ Mainly insects. Vulnerable
Crocidura canariensis length 1.6-4.3 in (4-11 cm). Tail is long the species has adapted to the
Spanish: Musarana canaria and covered with long, white and short, hot and dry conditions of the
bristly hairs. Foreclaws are not enlarged. plains. Very shy animals, little
known of reproductive cycles.
Very low litter sizes.
Dsinezumi shrew During winter pelage is pale gray to brown, Along river banks and in the Japan; Quelpart Islands, Insects and spiders. Not threatened
Crocidura dsinezumi summer, pelage is usually dark brown. foothills with dense vegetation. Korea; and possibly
Under parts are lighter. Head and body Generally solitary, except Taiwan.
length 2.6-3.1 in (6.5-8 cm), tail length during breeding season.
usually less than 70% of head and body
length.
Southeast Asian shrew Dark gray to blackish with a dull, silvery Various habitats from montane Northern India, Myanmar, Mainly insects. Not threatened
Crocidura fuliginosa gloss. Underparts are lighter, tail is thin with to lowland forest, cultivated adjacent China, Malaysian
a few, faint, white hairs. Ears are naked and ~ areas, and even caves. Solitary, Peninsula and adjacent
prominent, eyes are small, feet covered except during breeding season. islands; perhaps also
with a few, short white hairs. Borneo, Sumatra and
Java; exact distribution
unknown.
Horsfield's shrew Upperparts are neutral gray with bottom Intermediate montane from Sri Lanka; northern Mainly insects. Not threatened
Crocidura horsfieldii portions of hairs brown. Underside is dark 4,000 to 6,960 ft (1,220— Thailand to Vietnam;
gray. Tail is paler above than beneath. 2,120 m) in areas of fairly Nepal; Mysore and Ladak,
heavy cover. Solitary, except India; Yunnan, Fukien,
during breeding season. and Hainan Islands,
China; Taiwan; and
Ryukyu Islands, Japan.
Lesser white-toothed shrew Reddish gray above, slightly lighter under- ~ Temperate woodlands and Entire Palearctic from Mainly insects. Not threatened
Crocidura suaveolens side. Ears are short-haired and prominent,  steppe. Generally solitary, not ~ Spain to Korea; Atlantic
English: Lesser shrew tail is covered with fine, long, white hairs.  highly territorial, breeding islands (Scilly, Jersey,
Tail length 0.9-1.7 in (2.4-4.4 cm), head season extends from Marchto ~ Sark, Ushant, Yeu); many
and body length 2-3 in (5-7.5 cm). September. Mediterranean islands
including Corsica, Crete,
Cyprus, and Menorca;
and Tsushima and Ullong
Do between Korea and
Japan.
Schaller's mouse shrew Buffy, fawn, or shades of brown, gray, or Moist areas, especially forests  Eastern Democratic Mainly insects, but will Critically
Myosorex schalleri black. Underparts of hairs are brown, giving or scrub and the dense vegetati Republic of the Congo  also eat small birds and Endangered
speckled effect. Head and body length on lining the banks of (Zaire), ltombwe mammals.
2.4-4.3in (6-11 cm), tail length 6-2.6 in mountain streams. Generally ~ Mountains, "Nzombe
(2.4-6.7 cm). solitary, except during breeding (Mwenga)".
season.
Greater shrew Short, large snout, short and visible ears, ~ Rainforests at elevations of Democratic Republic of ~ Mainly insects. Not threatened
Paracrocidura maxima short limbs and claws. Body covered in about 660-7,710 ft (200 the Congo (Zaire),
thin, short, ashy black or dark brown hair, 2,350 m). Terrestrial. Rwanda, and Uganda.
tail is black. Head and body length 2.6-3.8
in (6.5-9.6 cm), tail length 1.3-1.8 in
(3.3-4.6 cm).
[continued]
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Common name /

parts. Underparts are dark brown with white

spots.

Negros mountain, Negros
Island, the Philippines at an
altitude range of 1,640-4,760
ft (500-1,450 m). Aggressive.
Litter size ranges from one to
10 offspring. Solitary, except
during breeding season.

on southern Negros
Island, Philippines.

animals.

Scientific name/ Physical Habitat and Conservation
Other common names characteristics behavior Distribution Diet status
Grauer's shrew Short, large snout, short and visible ears, Rainforests at elevations of Itombwe Mountains, Mainly insects. Critically
Paracrocidura grauen short limbs and claws. Body covered in thin, about 660-7,710 ft (200 Democratic Republic of Endangered
short, ashy black or dark brown hair, tailis 2,350 m). Terrestrial. the Congo (Zaire).
black. Head and body length 2.6-3.8 in
(6.5-9.6 cm), tail length 1.3-1.8 in (3.3—
4.6 cm).
Aberdare shrew Pelage is deep lustrous brown with pale Moss and heather cloud Aberdare Range, Kenya. Mainly insects, but will Vulnerable
Surdisorex norae frosting, under parts are paler and buffier.  forests of the Kenyan also eat small mammals
Tail is dark brown above and below. Furis ~ mountains, at altitudes of and birds.
long, dense, and coarse. Head and body 9,190-10,830 ft (2,800-3,300
length 2.3-4.3 in (6-11 cm), tail length m). Active both day and night.
0.9-2.61in (2.4-6.7 cm). Stay mainly in burrow systems.
Mt. Kenya shrew Pelage is deep lustrous brown with pale Moss and heather cloud forests Mount Kenya, Kenya. Mainly insects, but will Vulnerable
Surdisorex polulus frosting, under parts are paler and buffier.  of the Kenyan mountains, at also eat small mammals
Tail is dark brown above and below. Furis  altitudes of 9,190-10,830 ft and birds.
long, dense, and coarse. Head and body (2,800-3,300 m). Active both
length 2.3-4.3 in (611 cm), tail length day and night. Stay mainly in
0.9-2.6in (2.4-6.7 cm). burrow systems.
Volcano shrew Upperparts generally slaty gray, underparts  Deep forest, as well as in High altitude rainforest ~ Mostly insects taken Not threatened
Sylvisorex vulcanorum are paler. Fur is soft and velvety. Head and  grassy areas well away from of eastern Democratic ~ through foraging.
body length 1.8-3.9 in (4.5-10 cm), tail trees. Arboreal, terrestrial, Republic of the Congo
length 1.6-2.6 in (4-6.5 cm). both diurnal and nocturnal. (Zaire), Uganda, Rwanda,
Solitary. and Burundi
Sunda shrew Body uniform dull gray-brown. Tail paler Damp and dry forests, grass-  Borneo, Java, and Invertebrates and freshly ~ Not threatened
Crocidura monticola with sparse, long, pale hair at the base, land, cultivated areas, and Peninsular Malaysia. killed animals.
usually extending over 0.3 in (I cm) along  occasionally human
the tail. Head and body length 1.6-7.1in settlements and buildings.
(4-18 cm), tail length 1.6-4.3 in (4-11 cm). Aggressive. Litter size ranges
from one to 10 offspring.
Negros shrew Small animal with long, slender tail. Pelage  This species has only been Primary forest at 1,640— Mainly insects, inverte- Critically
Crocidura negrina is dark, blackish, tinged with gray on upper  recorded from Cuernos de 4,760 ft (500-1,450 m)  brates, and freshly killed ~ Endangered
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Moles, shrew moles, and desmans
(Talpidae)

Class Mammalia
Order Insectivora
Family Talpidae

Thumbnail description

Small, often long- and narrow-snouted
mammals, many with large forelegs, and small
or hidden eyes suited to a fossorial lifestyle

Size

Average adult total lengths (including tail) range
from about 2.4-17.0 in (6-43 cm), with tail
lengths of 0.6-8.3 in (1.5-21.5 cm) and
weights of about 0.4-7.8 0z (12-220 g)

Number of genera, species

17 genera; 42 species

Distribution
Habitat

Depending on the species, they may prefer
fossorial, terrestrial, or aquatic habitats

Conservation status
Critically Endangered: 2 species; Endangered: 5
species; Vulnerable: 4 species

Evolution and systematics

The family Talpidae includes the moles, shrew moles, and
desmans. Some taxonomists consider the desmans (Desmana
and Galemys spp.) different enough from the other talpids to
deserve a separate family status, but this chapter discusses
them with the talpids.

The Talpidae is usually divided into three subfamilies—
Uropsilinae, Desmaninae, and Talpinae—as it is here. Two
other subfamilies, Scalopinae and Condylurinae, are occa-
sionally separated out of the talpins, which is the largest sub-
family.

The talpins contain 14 genera. Among that number are
several genera, including Mogera, Parascaptor, and Scaptochirus,
which have recently been split from the large Tulpa genus.

The subfamily Uropsilinae has one genus. Taxonomists
now regard its formerly lone taxon as four separate species.
The subfamily Desmaninae has two monotypic genera.

Evolutionarily, the talpids are believed to have originated
in Europe, and spread from there throughout Eurasia and into
North America.

Physical characteristics

"The typical talpid is a small, tube-shaped mammal with short,
silky fur, and a narrow muzzle. The fossorial (burrowing) forms,
which make up more than half the species in this family, have
large, clawed hands specialized for digging, small or unseen eyes
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North America and Eurasia

suited to their dark habitat, and fur that lies flat regardless of
whether it is pointing backward or forward on the body. The
aquatic and the terrestrial, surface-dwelling species lack the ex-
aggerated forefeet, and some aquatic taxa have webbed or en-
larged hind feet that propel them through the water.

Talpids also have distinctive short necks and limbs. The en-
larged upper arm bone, or humerus, articulates with the col-

A star-nosed mole (Condylura cristata) emerging from its hole. (Photo
by Rod Plank/Photo Researchers, Inc. Reproduced by perission.)
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A European mole (Talpa europaea) storing earthworms. (lllustration by Patricia Ferrer)

larbone, or clavicle, and the forefeet are turned outward rather
than down. This combination of features permits a strong, side-
ways sweeping action that is efficient for digging or swimming.

Conspecific males and females are commonly similar in ap-
pearance, although the average male is often a bit larger.

Distribution

This Northern Hemisphere family occurs in North Amer-
ica, Europe, and Asia. In the New World, it ranges through-
out the United States, and reaches into southern Canada and
northern Mexico. In the Old World, talpids live in temper-
ate climates from the Mediterranean Sea to Japan and north
well into Russia.

Some species exist over a wide area. The European mole
(Talpa europaea), for example, is spread throughout Europe
and into Russia. More geographically limited species include
the greater Japanese shrew mole (Urotrichus talpoides), which
occurs only in Japan, and the Gansu mole (Scaponulus oweni),
which lives in a small area within central China.

Habitat

The talpins are chiefly fossorial, the uropsilins prefer an
above-ground lifestyle, and the desmanins are semi-aquatic.
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The fossorial talpins exist in forests and/or fields with some
opting for wet soils close to water, and a few, like the star-
nosed mole (Condylura cristata), frequently leaving their tun-
nels for a swim. Besides the uropsilans, some species of the
talpins, like the American shrew mole (Neurotrichus gibbsii) are
mainly surface dwellers. These uropsilan and talpin moles that
live above ground commonly shun open spaces, instead scoot-
ing beneath leaf litter or under a log, but many are known to
climb into shrubs and trees. Semi-aquatic species generally
favor freshwater, although a few species, such as the Russian
desman (Desmana moschata), will sometimes venture into
brackish water.

Behavior

As a whole, moles are best known for their tunnels, even
though some talpids are not fossorial species. Evidence of tun-
nelers’ activities is often visible as “mole runs” that zig-zag
across an otherwise level lawn or forest trail. The runs are ac-
tually the roofs of the tunnels. These shallow tunnels are usu-
ally feeding runs, which the mole uses to seek out subterranean
earthworms or other invertebrates. Moles can make the shal-
low tunnels rather quickly, with the eastern mole (Scalopus
aquaticus) tunneling at a rate of up to 15 ft (4.6 m) an hour.
Their activities are also frequently evident as molehills. While
they pack some dirt to make the walls of the tunnel, fossorial
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An eastern mole (Scalopus aquaticus) burrowing. (Photo by E. R. Deg-
ginger. Bruce Coleman, Inc. Reproduced by permission.)

moles typically push the leftover dirt from deep-tunnel exca-
vations to the surface, where it forms small molehills. Mole-
hills are usually only 6-12 in (15-30 cm) in diameter and 3-6
in (8-15 cm) tall. Deeper tunnels provide living quarters,
breeding sites, and, in winter, protection from cold weather.
Moles will also retreat to deeper tunnels during periods of
summer drought.

Semi-aquatic species may also utilize burrows for mating
or as winter shelter, but spend the bulk of their active hours
in the water rather than underground. Some, like the Pyre-
nean desman (Galemys pyrenaicus), prefer fast-flowing streams
and rivers, while others like the Russian desman, favor slow-
moving streams and lakes. Surface-dwelling species are likely
to find shelter under a log or leaf litter instead of a subter-
ranean tunnel.

Active day and night, most moles are solitary animals, al-
though some will share the same foraging grounds. In this
case, they usually continue to maintain their distance from
one another, often by covering the same area but at different
times of the day. The Russian desman appears to be more so-
cial than other moles, and will not only share foraging tun-
nels but, in at least one case, its den.

Feeding ecology and diet

Talpids make good use of their Eimer’s organs, which are
sensory receptors on their snouts, to identify and perhaps to
locate food items. The organs, which contain nerve cells, re-
spond to touch and may also pick up seismic vibrations. The
latter would help a fossorial mole, in particular, to hunt prey
items in the dark tunnels. Some scientists suggest that talpid
moles, including Condylura species, may also be able to feel
vibrations through their forepaws. Despite these interesting
adaptations possibly used in hunting, burrowing talpids seem
to find most of their food by simply bumping into it while
moving through their tunnels.
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A star-nosed mole (Condylura cristata) foraging for worms. (Photo by
Dwight Kuhn. Bruce Coleman, Inc. Reproduced by permission.)

A common Eurasian mole (Talpa europaea) heading out of its tunnel.
(Photo by J-C Carton. Bruce Coleman, Inc. Reproduced by permission.)
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A star-nosed mole (Condylura cristata) drinking. (Photo by Dwight Kuhn.
Bruce Coleman, Inc. Reproduced by permission.)

Swimming species, on the other hand, do appear to en-
gage in active hunting, and are able to catch even small fish.
Several fossorial, terrestrial, and semi-aquatic talpids also eat
vegetative matter, but the primary diet item is invertebrates.

Predators mainly are larger mammals, including domestic
cats and dogs that will unearth fossorial moles. Talpids’ strong
musky odor, however, often repels attackers.

Reproductive biology

In general, moles in the family Talpidae mate from late win-
ter to late spring, with a single litter born from mid- to early
summer. The schedule within a species can be moved up by a
month or so among populations in warmer climates. Some
moles, such as the greater Japanese shrew mole (Urotrichus
talpoides), have a second litter in the summer or early fall. Ges-
tation typically lasts four to seven weeks, with the young weaned
three to four weeks after birth. Litter size averages three or four
young, but can range from just one to seven or more. The young
attain sexual maturity within their first year. Life span averages
three to four years. Mating system varies among species.
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A hairy-tailed mole (Parascalops breweri) showing front feet well suited
for burrowing. (Photo by Animals Animals ©Zig Leszczynski. Repro-
duced by permission.)

Conservation status

Nearly a quarter of the species in this family are threat-
ened. According to the IUCN, the list includes 10 of the ap-
proximately 42 talpid species. The Russian desman, Japanese
mountain mole (Euroscaptor mizura), and Pyrenean desman are
Vulnerable. The sado mole (Mogera tokudae), Echigo Plain
mole (Mogera etigo), Ryukyu mole (Nesoscaptor uchidai), Yun-
nan shrew-mole (Uropsilus investigator), and Chinese shrew-
mole (Uropsilus soricipes) are Endangered. The small-toothed
mole (Euroscaptor parvidens) and Persian mole (Talpa streeti)
are Critically Endangered.

Significance to humans

Burrowing moles are perhaps best known to humans for
their tunnels, which are the bane of gardeners and farmers,
as well as homeowners who desire a perfect lawn. Few real-
ize that mole activities help turn over and aerate the soil, or
that they feed on a considerable quantity of harmful insects,
particularly beetle larvae and slugs.

An American shrew mole (Neurotrichus gibbsii) foraging. (Photo by R.
Wayne Van Devender. Reproduced by permission.)
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1. Star-nosed mole (Condylura cristata); 2. Hairy-tailed mole (Parascalops breweri); 3. European mole (Talpa europaea); 4. Eastern mole (Scalo-
pus aquaticus); 5. American shrew mole (Neurotrichus gibbsii); 6. Russian desman (Desmana moschata). (lllustration by Brian Cressman)
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Species

American shrew mole
Neurotrichus gibbsii

SUBFAMILY
Talpinae

TAXONOMY
Neurotrichus gibbsii (Baird, 1857), Naches Pass, Washington,
United States. Three subspecies.

OTHER COMMON NAMES

English: Gibb’s shrew-mole, least shrew-mole; German:
Amerikanischer Spitzmull, Amerikanischer Spitzmausmaulwurf;
Spanish: Topo musarafia americano.

PHYSICAL CHARACTERISTICS

The body length is 3.5-5.2 in (8.9-13.2 cm), and the tail is
1.0-1.6 in (2.5-4.0 cm) long. Average adult weight ranges from
0.32-0.39 oz (9-11 g). A shiny, black to dark gray mole with a
thick, hairy tail and only faintly widened hands. Males and fe-
males are similar.

DISTRIBUTION
Along the North American coast from southwestern British
Columbia in Canada to central California in the United States.

HABITAT
Occurs in forests and shrubby areas, usually near a water source.

BEHAVIOR

Although this mole does make burrows for resting, it also
spends considerable amounts of time above ground, often scur-
rying through leaf litter or climbing into shrubs. It is also able

Parascalops breweri
Scalopus aquaticus

Neurotrichus gibbsii
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accounts

to swim. Unlike more fossorial moles, the only evidence of its
burrowing are the small entrances. It packs the dirt into the
walls rather than pushing it out to form molehills.

This species is unusual in that it will travel in groups, in-
stead of taking on the solitary lifestyle of most moles.

FEEDING ECOLOGY AND DIET

Active day and night, this mole searches for food along the
substrate in leaf litter and above ground in shrubs. It eats
earthworms, insects, other invertebrates, and occasionally fun-
gus or vegetation.

REPRODUCTIVE BIOLOGY
Polygamous. Little is known about its reproductive biology, but it
appears to produce several litters of one to four young each year.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. &

Eastern mole
Scalopus aquaticus

SUBFAMILY
Talpinae

TAXONOMY
Scalopus aquaticus (Linnaeus, 1758), Philadelphia, Pennsylvania,
United States. Sixteen subspecies.

OTHER COMMON NAMES
French: Taupe a queue glabre; German: Ostamerikanischer
Maulwurf; Spanish: Topo de agua.

PHYSICAL CHARACTERISTICS

Adults range from 5.9-7.9 in (15.0-20.0 cm) in total length,
and 0.8-1.5 in (2.0-3.8 cm) in tail length. Adults generally
weigh 3.2-5.0 oz (90-143 g). On average, males are slightly
larger than females. An often glistening, stocky mole with
brownish gray, sometimes black fur. It has a short, hairless tail,
and large, wide feet sporting long claws.

DISTRIBUTION
Eastern half of the United States, except the far northern
reaches. Extends south to extreme northeastern Mexico.

HABITAT

Although it has webbed feet and its species name is aquaticus,

this mole shuns aquatic habitats, opting instead for the moist,
sandy or loamy soils of forests and fields, as well as lawns, and
other cultivated areas.

BEHAVIOR

This is a solitary, fossorial mole, making shallow tunnels for
foraging and deeper tunnels up to 2.5 ft (0.8 m) underground
for winter denning. The shallow tunnels are evident as trails,
or “mole runs,” of loose dirt across the forest floor or a lawn.
This mole also makes small molehills, which are piles of dirt
pushed out of the tunnels and onto the surface.
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During breeding season, moles make a large room, and line
the floor with grass and leaves for a nest.

FEEDING ECOLOGY AND DIET

This species is an omnivore. Its diet includes mostly insect lar-
vae and earthworms, but it also eats other invertebrates, in-
cluding slugs and centipedes, as well as roots and seeds.
Predators include hawks and owls during the rare occasions
when the mole is on the surface, or digging mammals, such as
foxes, and domestic cats and dogs.

REPRODUCTIVE BIOLOGY

Promiscuous. Mating occurs in early spring, with a litter of
three to five altricial young born 40-45 days later. Females
have only one litter per year. The young are weaned at four to

five weeks and become sexually mature by the following spring.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS

Moles are a pest species to many gardeners who lose crops to
their foraging, and to homeowners who find their impeccably
groomed lawns irregularly patterned by mole trails. ¢

European mole
Talpa europaea

SUBFAMILY
Talpinae

TAXONOMY
Tulpa europaea Linnaeus, 1758, Engelholm, Sweden. Four sub-
species.

Family: Moles, shrew moles, and desmans

OTHER COMMON NAMES
English: Mole, common mole; French: Taupe, taupe d’Europe;
German: Europiischer Maulwurf; Spanish: Topo europeo.

PHYSICAL CHARACTERISTICS

The total length is 4.7-5.5 in (12-14 cm), with the tail 0.8-1.6
in (2-4 cm) long. Average adult weight ranges from 2.1-4.2 oz
(60-120 g). Gray mole with a long snout, vertically oriented
fur, and shovel-like hands. The back is dark gray, sometimes
black, and the belly is lighter gray. On average, males are
slightly larger and darker than females.

DISTRIBUTION
Temperate Europe to western Russia.

HABITAT
Ranges from forests to fields, not as common in farm fields,
and seldom in sand dune areas.

BEHAVIOR

Fossorial moles that often use common, existing tunnels from
previous generations. These common tunnels service many
moles. Individuals do, however, construct shallow foraging tun-
nels that are used only by that one mole. Like many other fos-
sorial talpids, this species builds a nest of leaves during
breeding season in an underground chamber within the tunnel
complex.

FEEDING ECOLOGY AND DIET

This carnivorous mole primarily eats earthworms, which it
identifies mostly by touch. On occasion, it will also kill and eat
small snakes, lizards, rodents, and birds. This species is known
to maim earthworms so that they are unable to dig their own
escape burrows, and store the captives alive for later consump-
tion.

Talpa europaea
Condylura cristata

Desmana moschata
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REPRODUCTIVE BIOLOGY

Probably promiscuous. Mating occurs in the spring, with a lit-
ter of three to four altricial young born 28 days later. Females
typically have one litter per year. The young are weaned at
four to five weeks and become sexually mature at six months.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS

Gardeners, farmers, and homeowners typically regard this
species as a pest because of its tunneling lifestyle. Its tunneling
also aerates the soil, but this benefit is rarely acknowledged.

Hairy-tailed mole

Parascalops breweri

SUBFAMILY
Talpinae

TAXONOMY
Parascalops breweri (Bachman, 1842), eastern North America.

OTHER COMMON NAMES
English: Brewer’s mole; French: Taupe a queue velue; Ger-
man: Biirstenmaulwurf, Haarschwanzmaulwurf.

PHYSICAL CHARACTERISTICS

The total length is 5.5-6.7 in (14.0-17.0 cm), with the tail
0.9-1.4 in (2.3-3.6 cm) long. Average adult weight ranges from
1.4-2.3 oz (40-65 g). Males are generally larger than females.
Dark brown, sometimes black mole with a hairy tail. It has the
wide, clawed hands and tiny eyes typical of burrowing talpids.

DISTRIBUTION

Eastern United States and southeastern Canada stretching from
northwestern South Carolina and northern Georgia at its south-
ern extreme to southern Ontario and Quebec in the north.

HABITAT
Prefers sandy or loamy forests, fields, lawns, and other culti-
vated areas.

BEHAVIOR

This fossorial mole spends most of its time in its shallow, for-
aging tunnels or in deeper tunnels that provide winter protec-
tion. It also employs the deeper tunnels as breeding sites,
where it constructs a grassy or leafy nest. The shallow tunnels
are narrow and just deep enough to at most only minimally
disturb the surface. Its mole hills, however, are evident. Hairy-
tailed moles are generally solitary, but not territorial, and con-
specifics as well as other small mammals may also traverse its
tunnels.

FEEDING ECOLOGY AND DIET

Day and night, this mole forages for food, which includes
earthworms, beetles, and other invertebrates, including slugs
and centipedes, and an occasional plant root. Predators are the
same as those listed for the eastern mole, but also include
short-tailed shrews (Blarina brevicaudn), which sometimes prey
on newborns.

REPRODUCTIVE BIOLOGY

Probably promiscuous. Mating occurs in early spring, with a lit-
ter of three-six altricial young born about 3040 days later. Fe-
males typically have one litter per year. The young are weaned

at about a month and become sexually mature at 10 months.
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CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
This species’ tunneling behavior can damage lawns and gar-
dens. &

Russian desman
Desmana moschata

SUBFAMILY
Desmaninae

TAXONOMY
Desmana moschata (Linnaeus, 1758), “Habitat in Russiae
aquosis.”

OTHER COMMON NAMES
French: Desman de Russie; German: Russischer Desman,
Bisamriifiler, Wychochol; Spanish: Desman almizclado.

PHYSICAL CHARACTERISTICS

The total length is 7.1-17.0 in (18-43 cm), with the tail 6.7-8.3
in (17-21 cm) long. Average adult weight ranges betwen 3.5-7.8
o0z (100-220 g). Unlike other genera, the desmans have long
guard hairs interspersed in their otherwise short fur coat, and
webbed hind feet that are larger than their forefeet. Their
pelage varies from a rusty brown dorsally to light gray below.

DISTRIBUTION

Major river basins of Russia, Belarus, eastern Ukraine, and
Kazakhstan.

HABITAT

This semi-aquatic species lives in and near freshwater areas, in-
cluding lakes, ponds, slow rivers, and marshes. It occasionally
enters in brackish waters.

BEHAVIOR

This is a mainly aquatic species, although it uses shoreline bur-
rows for both shelter and breeding. When water levels are
high, it will move its nest to a drier site, sometimes into nearby
trees or shrubs. It spends much of the year in shallow ponds,
marshes, and streams, then travels to a deeper lake to spend
the winter. Several members of this species may share a tunnel
system, and even the same den.

FEEDING ECOLOGY AND DIET
A mainly nocturnal species, the Russian desman’s diet includes
insects, crustaceans, mollusks, amphibians, and small fish.

REPRODUCTIVE BIOLOGY

Little is known about the reproductive biology of this species,
but mating is believed to occur in both spring and fall, with a
litter of typically three to five young. Probably promiscuous.

CONSERVATION STATUS

Listed as Vulnerable by the IUCN. The major threats to this
species include habitat loss, competition with introduced
species (such as muskrats), and water pollution. Preservation
efforts include nature reserves and refuges, as well as reintro-
duction attempts.

SIGNIFICANCE TO HUMANS
This species was once hunted for pelts, but that activity is now
banned. ¢
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Star-nosed mole
Condylura cristata

SUBFAMILY
Talpinae

TAXONOMY
Condylura cristata (Linnaeus, 1758), Pennsylvania, United
States. Two subspecies.

OTHER COMMON NAMES
French: Condylure étoilé; German: Sternmull; Spanish: Topo
de nariz estrellada.

PHYSICAL CHARACTERISTICS

Adults range from 6.1-8.1 in (15.5-20.5 cm) in total length,
and 2.2-3.5 in (5.5-8.8 cm) in tail length. Adults weigh 1.1-3.0
oz (30-85 g). Males and females are similar. Brownish black,
silky-furred mole with wide, shovel-like hands, distinctive ten-
tacles surrounding the nostrils. The 22 fleshy tentacles are
short and pink.

DISTRIBUTION

A North American species, this mole ranges from Labrador
and Nova Scotia west to Manitoba, through the Great Lakes
region of the United States and to South Carolina. A few
spotty populations extend to coastal Georgia.

HABITAT

These semi-aquatic and fossorial moles live in damp- or soggy-
soiled meadows or forests near water sources, such as marshes,
swamps, streams, and lakes. Occasionally they will reside be-
neath lawns that are near water.

BEHAVIOR

The most noticeable feature of star-nosed moles is their tenta-
cles, which are constantly in motion as the animal moves
through its habitat. Once suspected of being capable to detect

Family: Moles, shrew moles, and desmans

electric fields, the tentacles are now believed to have a tactile
function, and help guide the animal through its tunnels or
identify prey.

Evidence of star-nosed moles comes in the form of mole-
hills, which are piles of dirt pushed out of the tunnels by the
moles. Tunnels are generally shallow in the summer, and
deeper in the winter. Some tunnels open into the water, where
the mole will swim throughout the year, especially in colder
months when terrestrial prey is scarce. During the winter, the
star-nosed mole may also retreat into the deeper burrows to
escape the cold, or emerge on land to burrow through the
snow. This species commonly overwinters in small colonies,
occasionally in male-female pairs.

FEEDING ECOLOGY AND DIET

Star-nosed moles are active foragers day and night, either find-
ing earthworms, insect larvae, and other invertebrates in their
tunnels, or swimming to hunt aquatic invertebrates, or an oc-
casional small fish or crustacean. This mole also forages above
ground.

Predators include birds of prey, snakes, fish, skunks, cats,
and other mammals.

REPRODUCTIVE BIOLOGY

Mating occurs from late winter (in southern populations) to
early summer and produces a single litter. May form monoga-
mous pairs. In a dry nest made of leaves, grass, and other vege-
tation, the female gives birth to two to seven altricial young
following a gestation of about 45 days. The young are inde-
pendent at three to four weeks and become sexually mature at
10 months.

CONSERVATION STATUS
Not listed by the IUCN, but its habitat has decreased as wet-
lands have been drained for human uses.

SIGNIFICANCE TO HUMANS
This species typically lives in areas unsuitable for lawns, gar-
dens, or farms, so is not usually known as a pest.

Common name /

Mogera robusta pelage and yellowish feet. Body length
5.5-7.9in (14.0-20.0 cm); tail length

0.8in (2.0 cm).

tunnels.

Broad-footed mole
Scapanus latimanus

French: Taupe a larges pieds;
German: Kalifornische
Maulwurf, Kalifornischer
Breitfu&szlig;maulwurf

Light gray to black moles with broad
hands and a thick tail. Body length 3.4—

in (2.1-5.5 cm). Weight averages 1.4—
1.8 0z (40-50 g). Males are typically
slightly larger than females.

[continued]

Scientific name/ Physical Habitat and Conservation

Other common names characteristics behavior Distribution Diet status
Pyrenean desman Shiny, grayish brown mole, lighter on the  Semiaquatic, mainly Southwestern Europe.  Invertebrates, including ~ Vulnerable
Galemys pyrenaicus belly, with a very long snout, tufted tail, ~ nocturnal animal that uses it insect larvae and
English: Iberian desman; and hands that are smaller than the feet.  webbed feet to swim among crustaceans.
French: Le desman des Body length 4.1-.3 in (10.5-13.5 cm); swift mountain streams, and
Pyrénées; German: Pyrenden-  tail length 4.9-6.1 in (12.5-15.5 cm). occasionally slower moving
Desman, Almizclero; Spanish: ~ Weight averages 1.6-2.8 0z (45-80 g). bodies of water located in
Desmaén altitudes of 200-3,940 ft

(60-1,200 m).

Large Japanese mole A brownish gray mole with lighter ventral Active day and night in fertile  Japan and Korea north  Earthworms, insects, Not listed by

areas, including cultivated
fields, this species makes
shallow foraging tunnels, as
well as deep, sheltering

Extensive burrower,
preferring the moist ground
4.4in (8.6-11.1 cm); tail length 0.8-2.2  of lush forests or water
associated areas.

to southeastern Siberia. and other invertebrates.  IUCN

North America from Invertebrates. Not listed by
southern Oregon IUCN
mostly along the coast

to northern Baja

California.
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Common name /
Scientific name/
Other common names

Physical
characteristics

Gansu mole

Scaponulus oweni
German: Kansu-Maulwurf,
Ansumaulwurf

Short-faced mole
Scaptochirus moschatus

Long-tailed mole
Scaptonyx fuscicaudatus
German:
Langschwanzmaulwurf

Chinese shrew-mole
Uropsilus soricipes

English: Asiatic shrew-mole;
German: Spitzmausmaulwurf

Greater Japanese shrew-mole
Urotrichus talpoides
German: Japanischer Spitzmull

Long-snouted mole with shiny, gray fur
tipped in brown, and fairly broad hands.
Body length 3.9-4.3 in (9.8-10.8 cm);
tail length 1.4-1.5in (3.5-3.8 cm).

Grayish brown, short-tailed mole with a
stubby muzzle. Body length about 5.5

in (14.0 cm); tail length 0.4-0.6 in (1.0-
1.6 cm).

Mole with dark gray fur tipped in brown
and hands that are only mildly broadened.
Body length 2.4-3.5 in (6.0-9.0 cm); tail
length 0.8-1.2 in (2.0-3.0 cm).

Long-tailed, shrew-like animal with a
long snout and visible ears, but without
the digging front limbs typical of many
moles. Body length 2.5-3.5in (6.3-8.8
cm); tail length 2.0-3.1 in (5.0-7.8 cm).

Shiny, dark brown to black, shrew-like
mole with mildly broadened hands and
a hairy, often thick tail. Body length
2.5-4.0in (6.4-10.2 cm); tail length
0.9-1.6 in (2.4-4.1 cm). Weight
averages 0.5-0.7 oz (14-20 g).

Vol. 13: Mammals Il
Habitat and Conservation
behavior Distribution Diet status
Live in coniferous forests. Central China. Unknown. Not listed by
Behavior is unknown. IUCN
The behavior of this species  Northeastern China. Uncertain, perhaps Not listed by
is little known. It occurs in beetle larvae. IUCN
arid, sandy areas.
Lives in high altitude forests ~ Northern Myanmarto ~ Unknown. Not listed by
between 7,050 and 14,760 ft ~ Sichuan and Yunnan, IUCN
(2,150-4,500 m). Behavior China.
is unknown.
Lives in high altitude forests ~ Central Sichuan, China. Uncertain, but likely Endangered
between 4,920 and 8,860 ft invertebrates.
(1,500-2,700 m),
probably spending much of
its time beneath logs, leaf
litter, or other debris. Its
behavior is little known.
Lives in forests and fields, Japan. Invertebrates, including ~ Not listed by
and spends its time either in worms, insects, and IUCN
shallow burrows or above spiders.
ground, where it ventures
into shrubs and trees.
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Scandentia

Tree shrews
(Tupaiidae)

Class Mammalia
Order Scandentia
Family Tupaiidae
Number of families 1

Thumbnail description

Small, squirrel-like mammals with relatively
dense fur and a prominent tail (bushy in
Tupaiinae; naked and scaly with a terminal tuft
of hairs in Ptilocercinae); ears large and
membranous; colors range from gray to dark
brown dorsally and white to yellowish brown
ventrally; species in the subfamily Tupaiinae are
diurnal, whereas the pen-tailed tree shrew
(Ptilocercinae) is nocturnal

Size

Relatively small body size, ranging from the pen-
tailed tree shrew (head/body length 5 in [13
cm]; tail length 4.5 in [11 cm]; body mass 1.5
0z [43 g]) to the Philippine tree shrew
(head/body length 9.5 in [24 cm]; tail length 7
in [18 cm]; body mass 12 oz [340 g])

Number of genera, species
5 genera; 19 species

Habitat
Primarily inhabitants of evergreen tropical
rainforests

Conservation status
Endangered: 2 species; Vulnerable: 4 species;
Lower Risk/Near Threatened: 1 species

Distribution

Evolution and systematics

Tree shrews have attracted considerable interest because of
the possibility that they might be related to primates. The fam-
ily Tupaiidae was originally included within the order Insec-
tivora. Then, in Simpson’s seminal classification of 1945, tree
shrews were formally transferred to the order Primates. This
was particularly because of Le Gros Clark’s reports of a series
of morphological similarities in the skull and brain and because
of Carlsson’s account of similarities in the musculature. How-
ever, the postulated link between tree shrews and primates was
increasingly questioned from 1965 onwards and, following But-
ler (1972), it is now customary to allocate tree shrews to their
own order Scandentia. This change in interpretation was partly
due to recognition of the fundamental principle that reliable
reconstruction of phylogenetic relationships depends on iden-
tification of novel, derived characters to the exclusion of re-
tained primitive features. In fact, the undoubted morphological
similarities between tree shrews and primates are arguably at-
tributable to retention of many primitive features augmented
by a number of convergent adaptations for arboreal life. For
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An albino common tree shrew (Tupaia glis). (Photo by © Frank W. Lane;
Frank Lane Picture Agency/Corbis. Reproduced by permission.)
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instance, tree shrews resemble primates in possessing a cecum
in the digestive tract, whereas this feature is lacking from typ-
ical insectivores. However, it is highly likely that ancestral pla-
cental mammals already possessed a cecum, so retention of this
feature does not indicate a specific link between tree shrews
and primates. For certain other features, independent devel-
opment of similar characters may have occurred. For example,
both tree shrews and primates have a bony strut (postorbital
bar) along the outer margin of the eye socket. This is not a
primitive feature, as it was undoubtedly lacking from ancestral
placental mammals, but it has been developed independently
in several mammalian groups, including many hoofed mam-
mals (ungulates), some carnivores, and hyraxes. The likelihood
of convergent similarity between tree shrews and primates is
increased by the observation that arboreal tree shrew species
show closer similarity to primates than do terrestrial tree shrew
species. All tree shrews lack all of the clearly defining features
of primates that are identifiable in the skull, brain, and repro-
ductive system. Moreover, given the general reliance on den-
tal similarities in reconstructing mammalian evolution, it is
surprising that any resemblance between the molar teeth of tree
shrews and those of primates has never been proposed. Super-
ficially, tree shrews do resemble strepsirrhine primates (lemurs
and lorises) in possessing a tooth comb in the lower jaw. How-
ever, in tree shrews the comb is formed by six incisors, whereas
in strepsirrhine primates it is formed by two canines and four
incisors, so convergent evolution is again the most likely ex-
planation. Analyses of sequences for both nuclear and mito-
chondrial DNA have consistently failed to indicate any link

The pygmy tree shrew (Tupaia minor) is a diurnal mammal. (Photo by
Ann and Rob Simpson. Reproduced by permission.)
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A female common tree shrew (Tupaia glis) watching for predators. (Photo
by Rod Williams. Bruce Coleman, Inc. Reproduced by permission.)

between tree shrews and primates. Instead, there have been sev-
eral indications that tree shrews may be related to Lagomor-
pha (rabbits, hares, and pikas).

When tree shrews were still included in the order Insec-
tivora, they were united with the elephant shrews
(Macroscelidea) in the suborder Menotyphla, partially be-
cause of shared possession of a caecum, while all other insec-
tivores lacking a cecum were placed in the suborder
Lipotyphla. Subsequently, it was suggested that the super-
order Archonta should be established for Menotyphla, Chi-
roptera (bats), Dermoptera (colugos), and Primates together.
Now that the tree shrews have generally been excluded from
the order Primates, there have been several attempts to res-
urrect the superorder Archonta (while discarding the elephant
shrews from this assemblage). However, this alternative at-
tempt to link tree shrews to primates along with certain other
mammals is subject to the same problems as inclusion of tree
shrews in the order Primates. The characters supposedly link-
ing primates, tree shrews, colugos, and bats can be attributed
to a combination of retained primitive features and conver-
gent arboreal adaptations. DNA sequences provide no con-
vincing evidence for any link between bats, primates, or tree
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A common tree shrew (Tupaia glis) pair grooming one another. (Photo
by R. Williams. Bruce Coleman, Inc. Reproduced by permission.)

shrews, although there is some indication that colugos may
be related to primates (but not tree shrews or bats).

The fossil record for tree shrews is very sparse, and many
proposed fossil relatives have now been excluded from the
group. It was originally believed that the Oligocene Anagale
from North America was directly allied to tree shrews, but
detailed examination instead suggested a link to lagomorphs
(rabbits and their allies). However, some fragmentary mater-
ial (partial skulls, isolated teeth, and possibly a ribcage) from
Miocene deposits of India (Palaeotupaia), Pakistan (unnamed
genus), and China (Prodendrogale) has been convincingly at-
tributed to tree shrews. Furthermore, a possible early fossil
relative of tree shrews (Eodendrogale) has also been reported
from Eocene deposits of China.

Physical characteristics

Tree shrews are relatively small mammals that generally re-
semble squirrels in appearance, habitat, and behavior. All except
the pen-tailed tree shrew have a squirrel-like bushy tail. Indeed,
the Malay word mupai is used indiscriminately to refer to tree
shrews and squirrels. As in squirrels, the eyes are moderate in
size and oriented mainly laterally (except in the pen-tailed tree
shrew, where they are rotated forward to some extent). In the
skull, there is a bony strut (postorbital bar) on the outer mar-
gin of the eye socket. The dentition contains a total of 38 teeth
with a dental formula of 12/3 C1/1 P3/3 M3/3. In the lower
jaw, the crowns of the six incisors (three on each side) are an-
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gled forward to form a dental comb that is used in feeding and
in grooming the fur. All digits of the hand and foot bear sharp
claws. Tree shrews are quadrupedal, scansorial mammals that
range from essentially arboreal to essentially terrestrial in habits.
Arboreal species are small with short snouts and relatively long
tails while terrestrial species are large with long snouts and rel-
atively short tails. Semi-terrestrial species (the majority) are in-
termediate in these features. Sexual dimorphism in body size is
virtually absent in all tree shrew species.

Distribution

Range extends from northwestern India eastwards to Min-
danao in the Philippines and from southern China southwards
to Java, including most of the islands in the Malayan Archi-
pelago.

Habitat

Generally inhabitants of evergreen tropical rainforests.

Behavior

Tree shrews of the subfamily Tupaiinae are diurnal,
whereas the pen-tailed tree shrew is nocturnal. All tree shrews
use nests of some kind. As far as is known, tree shrews live in
monogamous pairs that occupy a common territory and show
aggression towards unfamiliar conspecifics. Scent marking is
carried out both with droplets of urine and with secretions of
specialized skin glands located on the chest and belly. Like
squirrels, tree shrews commonly squat on their hind quarters
and hold food items in their hands while eating.

A terrestrial tree shrew (Tupaia tana) eating an insect. (Photo by R.
William. Bruce Coleman, Inc. Reproduced by permission.)
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A terrestrial tree shrew (Tupaia tana) on the forest floor. (Photo by
Frans Lanting/Minden Pictures. Reproduced by permission.)

Feeding ecology and diet

The basic diet of all tree shrew species includes a mixture
of fruit and arthropods, and in most species, a large propor-
tion of the activity period is spent in fruiting trees or search-
ing for fallen fruit on the ground. Processing of fruit is unusual
because tree shrews often spit out fibers rather than swal-
lowing them. Transit times through the digestive tract are
also remarkably short (just a few hours), resembling the ex-
treme condition found in fruit-eating bats. All tree shrews
consume a variety of arthropod species, but there are marked
interspecific differences in prey selection and other kinds of
prey may be taken.

Reproductive biology

Tree shrews live in monogamous pairs. The reproduction
of tree shrews is highly unusual because, at least in members
of the Tupaiinae studied to date, the offspring are born in a
separate nest and suckled only once every 48 hours. This “ab-
sentee” system of maternal care was first discovered with 7u-
paia belangeri in captivity and subsequently reported for
Tupaia minor and Tupaia tana as well. Field observations have
confirmed the separate nest and 48-hour suckling rhythm for
Tupaia tana. It is not yet known whether the same pattern of
maternal behavior occurs in Anathana, Dendrogale, Urogale,
and/or Ptilocercus. Tree shrews give birth to small litters of
poorly developed (altricial) offspring that are naked at birth,
with their eyes and ears sealed with membranes. The only
other mammals known to give birth to altricial offspring in a
separate nest and suckle them at long intervals are rabbits,
which have 24-hour suckling intervals. According to species,
the typical litter size of tree shrews is one to three offspring
and females correspondingly have one to three pairs of teats
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(mammae). Gestation lasts between 43 and 56 days, with the
average value differing by a few days between species. Tree
shrews also have an unusual form of moderately invasive (en-
dotheliochorial) placentation with twin placental discs at-
taching to special pads in the uterine wall. Development
during the one-month nest phase and thereafter is rapid. In
captivity, tree shrews reach sexual maturity at the age of four
months, although under natural conditions breeding my be
delayed until they are one year old.

Conservation status

Most species are relatively common, but some are subject to
varying degrees of threat. Two species are Endangered (Tupaia
longipes and Tupaia nicobarica), four are Vulnerable (Dendrogale
melanura, Tupaia chrysogaster, Tupaia palawanensis and Urogale
everetti) and one is Lower Risk/Near Threatened (Anathana
ellioti).

Significance to humans

Tree shrews seem to be of no real significance to local hu-
man populations and it has in fact been reported that they are
unpalatable.

A pygmy tree shrew (Tupaia minor) on a tree branch. (Photo by © Barry
Slaven/Visuals Unlimited, Inc. Reproduced by permission.)
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1. Pen-tailed tree shrew (Ptilocercus lowii); 2. Common tree shrew (Tupaia glis); 3. Terrestrial tree shrew (Tupaia tana); 4. Bornean smooth-tailed
tree shrew (Dendrogale melanura); 5. Indian tree shrew (Anathana ellioti); 6. Philippine tree shrew (Urogale everetti). (lllustration by Jacqueline
Mahannah)
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Species accounts

Indian tree shrew
Anathana ellioti

SUBFAMILY
Tupaiinae

TAXONOMY
Anathana ellioti (Waterhouse, 1850), Andhra Pradesh, India.
Three subspecies recognized.

OTHER COMMON NAMES
French: Toupaie d’Elliot; German: Indisches Spithzhérnchen.

PHYSICAL CHARACTERISTICS

Head and body length 7.5 in (19 cm); tail length 7.5 in (19
cm); body mass 5.5 oz (160 g). Fur reddish brown to gray-
brown dorsally and buff or white ventrally; oblique pale buff or
white shoulder stripe present. Eyes surrounded by pale mark-
ings. Ears noticeably large and hairy. Tail equal in length to
head and body combined. Relatively short snout. Canine teeth
weakly developed.

DISTRIBUTION
Three main areas in peninsular India south of the Ganges
River.

HABITAT
Evergreen tropical rainforests and thorny jungles.

BEHAVIOR
Diurnal and semiterrestrial. Use nests, sometimes in holes
among rocks.

FEEDING ECOLOGY AND DIET
Forage mainly on the ground, eating a basic diet of fruit and
insects and also digging for worms.

REPRODUCTIVE BIOLOGY

Females have three pairs of teats. No other specific informa-
tion on reproduction is available, as this species has rarely been
kept in captivity. Probably monogamous.

CONSERVATION STATUS
Lower Risk/Near Threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Bornean smooth-tailed tree shrew
Dendrogale melanura

SUBFAMILY
Tupaiinae

TAXONOMY
Dendrogale melanura (Thomas, 1892), Sarawak, Malaysia.

OTHER COMMON NAMES
German: Bergspitzhornchen; Spanish: Tupaya de Borneo.

PHYSICAL CHARACTERISTICS

Head and body length 5 in (13 cm); tail length 4.5 in (11 cm);
body mass 1.5 oz (43 g). Small-bodied. Dark brown fur dor-
sally and pale buff ventrally. Short snout; ear flaps large.
Prominent orange-brown rings around eyes. Weakly marked
facial streaks present on either side of the face, extending from
the snout to the ear. No shoulder stripes present. Claws no-
tably sharp. Tail covered with fine smooth hair and darkening
towards the tip.

Ptilocercus lowii

Anathana ellioti

Tupaia glis

Dendrogale melanura
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DISTRIBUTION
Northern Borneo.

HABITAT
Evergreen tropical rainforests.

BEHAVIOR
Diurnal and predominantly arboreal.

FEEDING ECOLOGY AND DIET
Little studied in the wild. Seems to feed predominantly on in-
sects.

REPRODUCTIVE BIOLOGY
Monogamous. Females have one pair of teats. No other spe-
cific information on reproduction available.

CONSERVATION STATUS
Listed as Vulnerable.

SIGNIFICANCE TO HUMANS
None known. ¢

Common tree shrew
Tupaia glis

SUBFAMILY
Tupaiinae

TAXONOMY
Tupaia glis (Diard, 1820), Penang Island, Malaysia. Several sub-
species recognized.

OTHER COMMON NAMES
French: Toupaie; German: Spitzhérnchen.

PHYSICAL CHARACTERISTICS

Head and body length 7.5 in (19.5 cm); tail length 6.5 in
(16.5 cm). Body mass 5 oz (142 g). Fur dark brown and
sometimes almost black dorsally and orange-rufous ventrally.
No conspicuous markings on head, but an oblique pale shoul-
der stripe is usually recognizable. Ears relatively small. Tail
very dark and somewhat shorter than the combined length of
the head and body.

DISTRIBUTION

Range extends south of the Isthmus of Kra in Thailand, down
the Malayan Peninsula and into Sumatra, Java, and surround-
ing islands.

HABITAT
Evergreen tropical rainforests.

BEHAVIOR
Diurnal and semi-terrestrial. Uses nests that are typically in
tree hollows. Monogamous pairs live in defended territories.

FEEDING ECOLOGY AND DIET

Feeds primarily on the ground. Diet consists mainly of fruit
and arthropods (including ants), but leaves have also been
found in stomach contents.

REPRODUCTIVE BIOLOGY
Monogamous. Females have two pairs of teats. Gestation pe-
riod approximately 46 days.

CONSERVATION STATUS
Relatively common and not immediately threatened.
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SIGNIFICANCE TO HUMANS
None known. &

Terrestrial tree shrew
Tupaia tana

SUBFAMILY
Tupaiinae

TAXONOMY
Tupaia tana Raffles, 1821, Sumatra, Indonesia.

OTHER COMMON NAMES
French: Toupaie terrestre.

PHYSICAL CHARACTERISTICS

Head and body length 8.5 in (22 cm); tail length 7 in (18 cm).
Body mass 7 oz (198 g). Large-bodied. Fur dark rufous brown
dorsally and orange-red or rusty red ventrally. Well-marked,
pale yellowish stripe present on each shoulder and a conspicu-
ous dark brown to black midline streak along the back. Anteri-
orly, this dorsal stripe is fainter and highlighted by pale areas
on either side. Tail bushy and distinctly shorter than the com-
bined length of head and body. Snout markedly elongated; ca-
nine teeth well developed. Claws robust and elongated.

DISTRIBUTION
Borneo, Sumatra, and several nearby islands.

HABITAT
Evergreen tropical rainforests.

BEHAVIOR
Diurnal and essentially terrestrial.

FEEDING ECOLOGY AND DIET

Foraging typically takes place on the ground, including nosing
through leaf litter and digging beneath it. The diet primarily
includes fallen fruit and a large proportion of arthropods from
a wide range of groups, including beetles, ants, spiders, or-
thopterans (cockroaches and crickets), centipedes, and milli-
pedes. Also feeds regularly on earthworms.

REPRODUCTIVE BIOLOGY
Presumably monogamous. Females have two pairs of teats.

CONSERVATION STATUS
Relatively common and not immediately threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Philippine tree shrew
Urogale everetti

SUBFAMILY
Tupaiinae

TAXONOMY
Urogale everetti (Thomas, 1892), Mindanao, Philippines.

OTHER COMMON NAMES
French: Toupaie des Philippines; German: Philippinen-
spitzhérnchen.
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Tupaia tana

Urogale everetti

PHYSICAL CHARACTERISTICS

Head and body length 9.5 in (24 cm); tail length 7 in (18 cm).
Body mass 9 oz (255 g). Largest-bodied, stocky tree shrew
species. Fur dark brown dorsally and yellowish or rufous ven-
trally; pale shoulder stripe present. Tail markedly shorter than
length of head and body combined and covered in dense ru-
fous fur. Snout conspicuously elongated. Dentition distinctive
in that the second pair of upper incisors is markedly enlarged
to produce functional canines, while the third pair of lower in-
cisors is reduced. Forelimb unique among tree shrews in show-
ing adaptations for scratch-digging.

DISTRIBUTION
Mindanao Island and nearby islands (Dinigat and Siargao).

HABITAT
Predominantly found in the brush zone and the thick vegeta-
tion along river beds.

BEHAVIOR
Diurnal and fully terrestrial.

FEEDING ECOLOGY AND DIET

Little is known about the natural diet, which is said to be om-
nivorous. Probably feeds predominantly on insects and fruits,
like other tree shrew species, but the canine-like incisors suggest
a greater emphasis on predation, perhaps including vertebrates.

REPRODUCTIVE BIOLOGY
Probably forms monogamous pairs. Females have two pairs of
teats. Gestation period reportedly about 55 days.

CONSERVATION STATUS
Listed as Vulnerable because of progressive population decline.

SIGNIFICANCE TO HUMANS
None known. ¢
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Pen-tailed tree shrew
Ptilocercus lowii

SUBFAMILY
Ptilocercinae

TAXONOMY
Ptilocercus lowii Gray, 1848, Sarawak, Malaysia.

OTHER COMMON NAMES
French: Ptilocerque; German: Federschwanzspitzhornchen.

PHYSICAL CHARACTERISTICS

Head and body length 5 in (13 cm); tail length 4.5 in (11 cm).
Body mass 1.5 oz (43 g). Small-bodied. Fur dark gray dorsally
and pale gray or buff ventrally. Dark facial stripe extends from
the snout to behind the eye on each side. No shoulder stripe
present. Short snout; upper incisors enlarged. Eyes more for-
ward-facing than in other tree shrews but not enlarged. In as-
sociation with their nocturnal habits, pen-tailed tree shrews
have a reflecting layer (tapetum) behind the retina, producing a
silvery eyeshine that is unique among mammals. Ear flaps
large, membranous and mobile. Tail approximately equal in
length to combined head and body length and covered with
scales, except for the tip, which bears two rows of long, stiff
white hairs on either side. In the foot, the first toe (hallux) is
divergent but not opposable.

DISTRIBUTION

Disjunct distribution on the southern end of the Malayan
peninsula, northwestern Borneo, northeastern Sumatra, and a
few neighboring islands.

HABITAT
Evergreen tropical rainforests.

BEHAVIOR
Nocturnal and essentially arboreal. Reportedly rest in tree
holes lines with dried leaves during daytime.

FEEDING ECOLOGY AND DIET

Food is sought exclusively in trees. Typically forage on the
surfaces of tree trunks, branches, and lianas rather than in fo-
liage. At least some fruits are included in the diet, but there
may be a heavy concentration on arthropods.

REPRODUCTIVE BIOLOGY

Pen-tailed tree shrews have rarely been maintained in captivity
and little is known about their reproduction. Females have two
pairs of teats, indicating that the typical litter size is two off-
spring. Usually forms monogamous pairs.

CONSERVATION STATUS

Rarely encountered and little studied in the wild, but not cur-
rently recognized as endangered. Because of the disjunct distri-
bution, the overall geographical range is quite large, but this
species may be locally quite rare.

SIGNIFICANCE TO HUMANS
None known.
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Common name /
Scientific name/
Other common names

Physical
characteristics

Habitat and
behavior

Distribution

Diet

Conservation
status

Northern smooth-tailed tree
shrew
Dendrogale murina

Belanger’s tree shrew
Tupaia belangeri

French: Toupaie de Belanger;
German: Belangerspitzhornchen

Golden-bellied tree shrew
Tupaia dorsalis
French: Toupaie a raies;

German: Streifenspitzhdrnchen

Slender tree shrew
Tupaia gracilis
French: Toupaie grele

German: Schlankspitzhérnchen

Javanese tree shrew

Tupaia javanica

French: Toupaie de Java;
German: Javaspitzhrnchen

Bornean tree shrew
Tupaia longipes
English: Long-footed tree

shrew; French: Toupaie a pieds

longs; German: Langfuss-

Spitzhérnchen; Spanish: Tupaya

de pies largos

Pygmy tree shrew
Tupaia minor
English: Lesser tree shrew;

French: Toupaie nain; German:

Zwergspitzhdrnchen

Montane tree shrew
Tupaia montana

French: Toupaie des montagnes

Nicobar tree shrew
Tupaia nicobarica
French: Toupaie des fles
Nicobar; German:

Nicobarspitzhérnchen; Spanish:

Tupaya de Nicobar

[continued]

Small-bodied species. Fur light brown
dorsally and pale buff ventrally. Black
streak, highlighted by pale fur above and
below, extends at eye level from the
snout to the ear on either side of the face.
Tail is thin and darkens distally. Claws
small and blunt. Females have one pair

of teats.

Medium-sized species. Fur varies from
olivaceous to dark brown dorsally and
from creamy white to orange-buff
ventrally. Females have three pairs of

teats.

Relatively large-bodied species, with an
elongated snout. Fur dull brown dorsally
and pale buff ventrally. Pale shoulder
stripe present. Females have two pairs of

teats.

Small-bodied species. Fur olivaceous
dorsally and off-white ventrally. Females

have two pairs of teats.

Small-bodied species. Fur olivaceous
dorsally and off-white ventrally. Females

have two pairs of teats.

Medium-sized species. Fur dark brown
and sometimes almost black dorsally and
orange-rufous ventrally. An oblique pale
shoulder stripe is usually recognizable.

Small-bodied species. Fur olivaceous
dorsally and off-white ventrally. Females

have two pairs of teats.

Medium-sized species. Fur varies from
olivaceous to dark brown dorsally and
from creamy white to orange-buff below.
Females have two pairs of teats.

Medium-sized species. Fur varies from
olivaceous to dark brown dorsally and
from creamy white to orange-buff below.
Females have one pair of teats.

Inhabits evergreen tropical
rainforests. Predominantly
arboreal.

Inhabits evergreen tropical

rainforests. Semiterrestrial.

Inhabits evergreen tropical
rainforests. Terrestrial.

Inhabits evergreen tropical
rainforests. Semi-arboreal.

Inhabits evergreen tropical
rainforests. Essentially
arboreal.

Inhabits evergreen tropical

rainforests. Semiterrestrial.

Inhabits evergreen tropical
rainforests. Essentially
arboreal.

Inhabits evergreen tropical

rainforests. Semiterrestrial.

Inhabits evergreen tropical

rainforests. Semiterrestrial.

Eastern Thailand,
southern Vietnam, and
Cambodia.

Northeastern India,
Myanmar, China, and
Thailand.

Northwestern Borneo.

Northern Borneo and
neighboring islands.

Sumatra, Java, Bali,
and Nias.

Northwestern and
southern Borneo.

Borneo, Sumatra,
southern Malay
Peninsula, and
neighboring islands.

Mountains of northern
Borneo.

Nicobar Islands.

Little studied in the wild.
Probably feeds predo-
minantly on arthropods.

Feeds primarily on the
ground. Diet consists
mainly of fruit and
arthropods.

Feeds on the ground and
on surfaces of logs,
rooting in and beneath
leaf litter with the snout.
Eats both fallen fruit and
arthropods, especially
ants, cockroaches,
spiders, centipedes,

and millipedes. Also
eats earthworms.

Forages in the forest
understory, on shrub
foliage, and on the
ground for fruits and
arthropods,
concentrating on
caterpillars, crickets,
and ants.

Forages for fruits and
arthropods in trees, on
lianas, and in foliage.
Concentrates on
crickets, spiders,
beetles, and caterpillars.

Feeds primarily on the
ground and on log
surfaces. Diet consists
mainly of fruit and
arthropods, particularly
ants and termites.

Forages for fruits and
arthropods in trees, on
lianas and in foliage.
Concentrates on
crickets, spiders,
beetles, and caterpillars.

Feeds primarily on the
ground, foraging beneath
logs and in leaf litter.
Diet consists mainly of
fruit and arthropods,
notably ants, beetles,
crickets, spiders,
centipedes, and
millipedes.

Feeds primarily on the
ground. Diet consists
mainly of fruit and
arthropods.

Not listed by
IUCN

Not listed by
IUCN

Not listed by
IUCN

Not listed by
IUCN

Not listed by
IUCN

Endangered

Not listed by
IUCN

Not listed by
IUCN

Endangered
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Common name /
Scientific name/ Physical Habitat and Conservation
Other common names characteristics behavior Distribution Diet status
Palawan tree shrew Medium-sized species. Fur varies from Inhabits evergreen tropical Palawan, Busuanga, Feeds primarily on the Vulnerable
Tupaia palawanensis olivaceous to dark brown dorsally and rainforests. Semiterrestrial. ~ Cuyo, and Culion ground. Diet consists
French: Toupaie de Ile from creamy white to orange-buff below. Islands in the mainly of fruit and
Palawan; German: Females have two pairs of teats. Philippines. arthropods.
Palawanspitzhdrnchen;
Spanish: Tupaya de Palawan
Painted tree shrew Medium-sized species. Fur varies from Inhabits evergreen tropical Lowlands of northern  Feeds primarily on the Not listed by
Tupaia picta olivaceous to dark brown dorsally and rainforests. Semiterrestrial. ~ Borneo. ground. Diet consists IUCN
English: Ornate tree shrew from creamy white to orange-buff below. mainly of fruit and
Conspicuous dark stripe runs along the arthropods.
back. Females have two pairs of teats.
Rufous-tailed tree shrew Medium-sized species. Fur varies from Inhabits evergreen tropical Southwestern Borneo  Feeds primarily on the Not listed by
Tupaia splendidula olivaceous to dark brown dorsally and rainforests. Semiterrestrial.  and northeastern ground. Diet consists IUCN
from creamy white to orange-buff below. Sumatra. mainly of fruit and
Females have two pairs of teats. arthropods.
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Dermoptera

Colugos
(Cynocephalidae)

Class Mammalia
Order Dermoptera
Family Cynocephalidae
Number of families 1

Thumbnail description

Specialized herbivorous gliding mammals with a
furred membrane extending around almost the
entire margin of the body

Size

Cat-sized mammals with an overall length of
approximately 30 in (75 cm) and a body weight
of about 3 Ib (1.35 kg)

Number of genera, species
1 genus; 2 species

Habitat
Evergreen tropical rainforest

Conservation status
Vulnerable: 1 species

Distribution
Southeast Asia

Evolution and systematics

Colugos (also misleadingly labeled flying lemurs, although
they are not lemurs and do not fly) exhibit a mosaic of fea-
tures, some of which show individual similarities to bats, in-
sectivores, or prosimian primates, while others are unique.
Their most striking characteristics are adaptations for gliding.
Because of their many unique features, the two colugo species
have long been classified in an independent order of placen-
tal mammals (Dermoptera, literally meaning “skin-wings”).

Although colugos are now generally regarded as an un-
usual and isolated mammalian lineage, they have been vari-
ously linked to insectivores (Insectivora), bats (Chiroptera),
and/or primates (Primates). Some affinity to bats has often
been suspected because of the potential link between gliding
and actual flight. Perhaps the most influential suggestion has
been that colugos, bats, tree shrews, and primates (with or
without elephant shrews) should be allocated to a superorder
labeled Archonta. However, the apparent morphological
affinities between mammals allocated to the Archonta may
be largely or exclusively attributable to retention of primi-
tive adaptations for arboreal life that were present in ances-
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The Malayan colugo (Cynocephalus variegatus) has large eyes and
small ears. (Photo by C. J. Phillips/Mammal Images Library of the
American Society of Mammalogists.)
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Colugos have comb-like lower incisors. (lllustration by Emily Damstra)

tral placental mammals. The unusual molar morphology of
colugos, their small, very primitive brains, and their highly
unusual ear region all indicate that there is no real link to
primates. Molecular evidence concerning the affinities of
colugos has been equivocal, reflecting the fact that it is dif-
ficult to resolve the position of an isolated, species-poor lin-
eage that diverged at a very early stage. Indeed, evidence from
complete mitochondrial DNA sequences seems to indicate
that colugos are actually closer to higher primates than the
latter are to prosimians. However, other molecular evidence
clearly conflicts with this highly unlikely interpretation.
While an early link between colugos and primates in the
mammalian tree cannot be ruled out, there is still no strong
evidence to support it.

As might be expected from the existence of only two mod-
ern species, the fossil record of colugos is very poorly docu-
mented. It was long accepted that the Plagiomenidae, a

A colugo’s gliding membrane fully stretched out. (lllustration by Emily
Damstra)
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The Malayan colugo (Cynocephalus variegatus) has strong claws to
help it cling to tree trunks. (Photo by C. J. Phillips/Mammal Images
Library of the American Society of Mammalogists.)

poorly documented group of North American fossil mam-
mals from mid-Paleocene to early Eocene deposits (approx-
imately 50—-60 million years old), are related to the colugos.
However recent re-examinations of the Plagiomenidae indi-
cate that supposed dental similarities to colugos are superfi-
cial and that there is no real affinity. A more recent alternative
suggestion is that North American Paleocene forms in the
family Mixodectidae are related to colugos, but this possi-
bility requires further examination. In fact, a more likely
prospect is provided by dental fossils discovered in Eocene
deposits of Thailand, attributed to the genus Dermotherium
major and identified more convincingly as related to colugos.
There have been suggestions that some members of the Ple-
siadapiformes (a largely Paleocene group of mammals from
Europe and North America usually allocated to the order
Primates) show affinities to colugos. Indirect evidence was
cited to support the interpretation that some plesiadapiforms
(notably members of the family Paromomyidae) were adapted
for gliding. This led to a variety of suggested relationships
between colugos, Plesidapiformes, and primates of modern
aspect. However, the supposed evidence for gliding adapta-
tions in plesiadapiforms has now been largely discredited and
there is little else to suggest a link to colugos.

Physical characteristics

Colugos are medium-sized arboreal mammals with very
soft, dense fur. The pelage shows considerable variation in
color, although the dorsal fur is typically brown in males and
grayish brown in females. The color of the ventral fur varies
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A Malayan colugo (Cynocephalus variegatus) with baby, in Malaysia.
(Photo by Peter Ward. Bruce Coleman, Inc. Reproduced by permission.)

from yellow through bright orange to brownish red. The eyes
are relatively large, reflecting adaptation for active movement
at night, while the ears are small and almost naked. The snout
is relatively long, giving the head a doglike appearance and ac-
counting for the genus name Cynocephalus (literally “dog’s
head”). The skull is broad and relatively flat. The auditory bul-
lae, which are also quite flat, are highly unusual among mam-
mals both because of their bony composition and because the
eardrum (tympanic membrane) is almost horizontal, a very
primitive condition. The brain is also unusually small relative
to body size and morphologically very primitive.

"The most obvious gliding adaptation is a special membrane
(patagium) extending around almost the entire margin of the
body. All four limbs are relatively long and slender and the
neck is long and mobile. During gliding, three dorsally furred
membranes become stretched out on either side of the body:
an anterior membrane (propatagium) between the side of the
neck and the forelimb, an extensive lateral membrane (pla-
giopatagium) between the forelimb and hindlimb, and a large
posterior membrane (uropatagium) between the hindlimb and
the tail. Other gliding mammals (certain rodents and marsu-
pials) lack a uropatagium and have a long tail, whereas the tail
is quite short in colugos. Furthermore, the patagium in colu-
gos extends between the fingers and toes, such that the term
“mitten-gliders” has been used. In contrast to bats, the
colugo’s membranes are not used for actual flight but merely
for gliding, so there is always some loss of height during aer-
ial movement between trees. Some degree of steering is
achieved by altering the positions of the limbs and tail. The
fingers and toes bear prominent, strongly curving claws that
are used to cling to trees.
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The gastrointestinal tract is very specialized as a reflection
of the strictly herbivorous diet. Surprisingly, the stomach is
relatively small and narrow, and there is an abbreviated small
intestine, which is shorter than the colon. However, the cae-
cum is greatly enlarged, providing a chamber for symbiotic
bacteria that assist in digesting plant material. The dental for-
mula is 2.1.2.3/3.1.3.3, giving a total of 34 teeth, and there are
a number of dental peculiarities. All canine teeth and the pos-
terior incisors in the upper jaw are double-rooted, an unusual
feature otherwise found only in a few insectivores. In mam-
mals generally, these teeth usually have only a single root. The
first two incisors on either side of the lower jaw, which are
tilted forwards (procumbent), are unique among mammals in
that in each one the crown is notched and comblike, with up
to 20 tines on each tooth. (There is a superficial resemblance
here to the toothcomb found in lemurs and lorises among pri-
mates and in tree shrews, but in those mammals individual
teeth form single tines of the “comb.”) The function of the
comblike lower incisors of colugos is unknown, although it has
been suggested that they may be used in grooming the fur. It
is highly likely that these special teeth are also used during
feeding in some way. The molar teeth are relatively primitive,
showing a simple three-cusped pattern in the upper jaw.
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A Malayan colugo (Cynocephalus variegatus) in Tawau Hills Park,
Sabah, Malaysia. (Photo by © Fletcher & Baylis/Photo Researchers,
Inc. Reproduced by permission.)

Distribution

Colugos are found throughout much of Southeast Asia, in-
cluding southern Myanmar, Thailand, Laos, Cambodia, Viet-
nam, Malay Peninsula, Sumatra, Java, Borneo, and parts of

the Philippines (southern Mindanao, Basilan, Samar, Leyte,
Bohol).

Habitat

Primary evergreen rainforest.

Behavior

Colugos are nocturnal and apparently solitary in habits
when active, although sometimes small nesting groups are
found. During the day, they sleep in tree hollows or clinging
to tree trunks or the undersides of large branches, using their
well-developed claws. At night, they can move along the un-
dersides of branches quite rapidly and scramble up tree trunks
with a series of leaps, thus reaching the necessary height to
glide to another tree. Single glides of up to 230 ft (70 m) are
quite common, and a maxiumum of 450 ft (135 m) has been
reported.

Feeding ecology and diet
Colugos are strictly herbivorous, eating leaves, buds, flow-
ers, some fruit, and pods.
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Reproductive biology

Colugos have rarely been kept in captivity, so few details
of their reproduction are known. Birth of a single infant is typ-
ical, although twins can occur, and there is a single pair of teats
(mammae) located near the armpits. In contrast to other
medium-sized mammals with single births, the gestation pe-
riod is short (about 60 days) and the newborn infant (neonate)
is small (1.2 oz or 35 g) and very poorly developed, almost like
a marsupial offspring. Up until weaning (at about six months
of age), the infant is carried on the mother’s belly, enclosed
within her patagium. The mother may carry her infant with
her even when gliding, although some reports indicate that the
infant may also be “parked.” The offspring grows slowly and
does not reach maturity until about two to three years of age.

Conservation status

The Philippine colugo (Cynocephalus volans) is listed as Vul-
nerable by the IUCN. Although colugos are sometimes
hunted for their meat and soft fur, they are not severely threat-
ened by humans and are, in fact, protected in certain areas by
local taboos. The greatest threat to these unusual animals
comes from rampant deforestation in the areas they inhabit.

Significance to humans
Apart from occasional hunting, colugos seem to be of lit-
tle significance to humans.
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1. Philippine colugo (Cynocephalus volans); 2. Malayan colugo (Cynocephalus variegatus). (lllustration by Emily Damstra)
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Species accounts

Malayan colugo

Cynocephalus variegatus

TAXONOMY

Gualeopithecus variegatus (Audebert, 1799), Java, Indonesia. The
Malayan colugo has sometimes been placed in the separate
genus Guleopterus, but the degree of difference from the Philip-
pine colugo is not really sufficient to justify separation at this
level.

OTHER COMMON NAMES
English: Malayan flying lemur.

PHYSICAL CHARACTERISTICS

Head and body length 15 in (38 cm); tail length 10 in (25 cm);
body weight 3.3 1b (1.5 kg). Width of spread patagium 28 in
(70 cm). Dorsal fur typically brown/reddish brown in males
and grayish brown in females, with conspicuous white spots,
particularly on the patagium, in both sexes. Ventral fur orange-
yellow to orange.

DISTRIBUTION
Thailand, Indochina, peninsular Malaya, Sumatra, Java, Bor-
neo, and some adjacent islands.

HABITAT
Primary evergreen rainforest.

BEHAVIOR
Nocturnal and apparently solitary when active.

FEEDING ECOLOGY AND DIET
Strictly herbivorous, eating leaves, buds, flowers, some fruit,
and pods.

Cynocephalus volans

Cynocephalus variegatus
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REPRODUCTIVE BIOLOGY

Mating system is unknown. Single births and a single pair of
teats typical. Gestation period is approximately 60 days. Infant
small and poorly developed at birth. Weaning at about 6
months.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
Apart from occasional hunting, colugos seem to be of little sig-
nificance to humans. ¢

Philippine colugo

Cynocephalus volans

TAXONOMY
Lemur volans (Linnaeus, 1758), Luzon, Philippines. There has
been little discussion surrounding this species.

OTHER COMMON NAMES
English: Philippine flying lemur.

PHYSICAL CHARACTERISTICS

Head and body length 14 in (35 cm); tail length 10 in (25 cm);
body weight 2.8 1b (1.25 kg). The Philippine colugo is some-
what smaller and darker than the Malayan species and lacks
conspicuous white spots. Dorsal fur typically brown in males
and grayish in females. Ventral fur orange to brownish red.

DISTRIBUTION
Philippine Islands (Mindanao, Basilan, Samar, Leyte, Bohol).

HABITAT
Primary evergreen rainforest.

BEHAVIOR
Nocturnal and apparently solitary when active.

FEEDING ECOLOGY AND DIET
Strictly herbivorous, eating leaves, buds, flowers, some fruit,
and pods.

REPRODUCTIVE BIOLOGY

Mating system is unknown. Single births and a single pair of
teats typical. Gestation period is approximately 60 days. Infant
small and poorly developed at birth. Weaning at about 6
months.

CONSERVATION STATUS
Listed as Vulnerable by the IUCN, primarily because of defor-
estation.

SIGNIFICANCE TO HUMANS
Apart from occasional hunting, colugos seem to be of little sig-
nificance to humans. ¢
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Class Mammalia

Order Chiroptera

Number of families 19 living families (18
recognized by some researchers)

Number of genera, species 192 genera; 1,057
species

Photo: An Indian fruit bat (Cynopterus sphinx)
nursing her young. (Photo by Harald Schiitz. Re-
produced by permission.)

Introduction

Bats are nocturnal, coming out at night. They are the only
mammals capable of true (mmeaning, flapping) flight, because
the other so-called flying mammals (for example, squirrels,
lemurs, and sugar gliders) glide, they do not fly. Today, the
diversity of bats is astonishing, with more than 1,000 species
making them second only to rodents as the most diverse group
of mammals. Although some bats have remarkable faces and
behavior, wings are the most conspicuous features of the fly-
ing bats. Upon landing, bats immediately fold their wings so
they appear to shrink in size. Small size is another distinctive
feature of bats. While a few species weigh more than 3.5 oz
(100 g) as adults, most weigh less than 1.7 oz (less than 50 g),
and the majority less than 0.9 oz (less than 25 g). The small-
est bats in the world (hog-nosed bats, Craseonycteris thong-
longyai, family Craseonycteridae from Thailand and
Myanmar) weigh 0.07 oz (2 g) as adults. The largest, the In-
dian flying foxes (Pteropus gigantens) from India, Pakistan, and
Southeast Asia, weigh 52.9 oz (1,500 g).

Chiroptera means hand (cheiro) and wing (ptera). Bat wings
are folds of skin supported by elongated arm, hand, and fin-
ger bones, and attached to the sides of the body. In most cases,
bats’ thumbs are relatively free of the wing membranes and
bear claws, which are absent from the fingers. Flying foxes and
their allies (family Pteropodidae) usually have claws on their
second fingers, but some species (dawn bats, genus Eonycteris,
and naked-backed fruit bats, genus Dobsonia) lack these claws.
Second fingers with claws occur in some fossil bats.

Measurements made with Doppler radar indicate that bats
fly about 6.5-49.2 ft (2-15 m) per second. Bats use nine pairs
of muscles to power flight. Muscles that power the down-
stroke are located in the chest, and those responsible for the
upstroke are located in the back. Although some bats have
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Chiroptera
(Bats)

quite muscular forearms, their wing bones tend to be lightly
muscled. In most bats, the folds of skin (wings) enclose some
connective tissue, nerves, and blood vessels. Some free-tailed
bats (Molossidae) also have sheets of muscle in the wing mem-
branes. In mechanics and aerodynamics, the flight of bats is
very similar to that of birds. The passage of air over the air-
foil section of the wings generates lift. Movements of the wing
tips generate propulsive thrust.

Bats show considerable variation in wing shape and flying
abilities. In many species, the wings are relatively broad, pro-
viding good lift. Shorter-winged species tend to be more ma-
neuverable than longer-winged ones. Many species of
flower-visiting bats and some species that take animal prey
from the ground can hover. While some species of bats can
take off from the ground, those with longer, narrower wings
cannot.

Although both can fly, bats differ from birds. While living
birds such as ostriches, emus, and penguins, and fossils like
elephant birds have lost the ability to fly, there are no living
or fossil flightless bats. Bats have teeth, while living birds do
not. Bats give birth to live young, while birds lay eggs. Since
teeth are heavy, having them at the front end of a flying an-
imal could create aerodynamic problems. Additionally, laying
eggs could be more efficient and less costly for a flying ani-
mal than bearing live young. The diversity of birds (more than
8,000 species) suggests that their approach is more successtul
than that of bats (1,000 species).

In birds, the wings do not involve the hind limbs as they
do in bats. The hind limbs of bats tend to be spindly and
poorly muscled, and many bats are not mobile on the ground.
Most birds are much more mobile on the ground, and their
robust hind legs reflect this reality. Mobility in the air, on the
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A pallid bat (Antrozous pallidus) mother and young. (Photo by James
Hanken. Bruce Coleman, Inc. Reproduced by permission.)

ground, and beyond (as for penguins) may partly account for
differences in diversity between bats and birds.

In addition to the obvious (i.e., bird wings are made of
feathers, while bat wings are folds of skin), there are other
differences between these animals. In bats, the division of
power generation across nine pairs of muscles means that they
are thin in profile through the chest. In birds, two pairs of
muscles power flight: one the down-stroke, the other the up-
stroke. Both sets of muscles are located on birds’ chests and
the upstroke muscles operate by a pulley system. A thin pro-
file through the chest allows bats to squeeze into narrow
cracks and crevices that serve as places to spend the day (day
roosts). While a bird typically has a prominent keel on its
breastbone (sternum), this feature is absent in most bats and
never as well developed as it is in birds. Birds have wishbones
(furcula), bats do not.

In most bats, the thumbs are free of the wings, appearing
there as claws. In some bats, notably thumbless ones (family
Furipteridae) and some ghost bats (genus Diclidurus, family
Emballonuridae), the thumbs are greatly reduced in size and
may lack claws. At the other extreme are the very long thumbs
of vampire bats (Desmodus rotundus). Vampire bats’ thumbs
act like “throwing sticks,” giving the bats extra leverage for
taking off from the ground.

Bats’ wing membranes usually join along the side of the
body, but in two groups they meet in mid-back. The naked-
backed bats belong to species in two families, Old World fruit
bats (genus Dobsonia, family Pteropodidae) and naked-backed
moustached bats (two species in the genus Preronotus, family
Mormoopidae). The function of the naked back remains un-
known.

Wing membranes may attach to the bats’ hind legs, ex-
tending as far down as the fifth toe of the hind feet. In other
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species, they attach higher up, at the ankle or knee. Carniv-
orous bats typically have an interfemoral membrane (between
the hind legs) that encloses all or part of the tail. On the tail
side, the calcar, a cartilaginous structure protruding from the
ankle, supports the back edge of the interfemoral membrane.
In flight, the interfemoral membrane acts as a rudder and also
reduces oscillations of the body through each wing-beat cy-
cle. But interfemoral membranes are not essential to bats:
some plant-visiting and blood-feeding species have very nar-
row interfemoral membranes or lack them completely.

Most bats have tails. But while tails of some (e.g., mouse-
tailed bats, Rhinopomatidae, and some Pteropodidae) are long
and slender, others (e.g., free-tailed bats, Molossidae) are
short and thick. Tails may or may not extend to the end of
the interfemoral membrane. Some bats lack obvious tails.

The diversity of bats is reflected by the variety of trophic
(ecological) roles they fill in ecosystems. While most species
are mainly insectivorous, others eat plant products (fruit,
leaves, seeds, nectar, or pollen). Other bats eat animals such
as fish, frogs, birds, and even other bats. The most infamous
of bats are the blood-feeding vampires, arguably the most re-
markable of mammals. The ecological diversity of bats is re-
flected in their anatomy and behavior. The cheek teeth
(molars and premolars) of carnivorous bats are quite differ-
ent to those of frugivorous (fruit-eating) bats. Nectar- and
pollen-feeding bats have teeth more specialized for crushing
food, while the vampires have scalpel-sharp razors.

The facial features of bats reflect their remarkable diversity.
Bats also are diverse in their selection of roosts, places they spend
the day, and by the social systems that develop in these places.

Evolution and systematics

In spite of their small and delicate skeletons, bats have a
long fossil record, something that was not obvious to biolo-
gists even 50 years ago. By the Eocene, there were species in

A vampire bat (Desmodus rotundus). (Photo by M. W. Larson. Bruce
Coleman, Inc. Reproduced by permission.)
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The faces and forearms of Egyptian rousettes (Rousettus aegyptiacus). (Photo by © Clive Druett/Papilio/Corbis. Reproduced by permission.)

at least 10 families of bats, four now extinct. Eocene bats are
known from the United States, Germany, and Australia, as
well as Pakistan.

It is assumed that bats evolved from nocturnal, arboreal,
insectivorous animals that lived in forests. The combination
of their small size, delicate skeletons, and the forest condi-
tions make the ancestors of bats unlikely candidates for fos-
silization. There are no fossils of animals that are part bat,
part something else, but it is speculated that a shrew-like an-
imal would be a good candidate as a remote ancestor of bats.

The fact that bats appear fully formed and diverse in the
Eocene means that it is not known when they first appeared.
The very first bats could have shared the skies with the last
of the pterosaurs, overlapping in time with the last dinosaurs.
Furthermore, although the fossil record suggests a high level
of variety, there are relatively few fossil bats and, for most liv-
ing families, there is no fossil record.

Living species of bats are classified in two suborders: the
Megachiroptera (flying foxes and their relatives, family
Pteropodidae), which are the fruit- and flower-visiting bats of
the Old World tropics, and the Microchiroptera, which in-
clude all of the other bats. The two groups are easy to dis-
tinguish. The Pteropodidae have dog-like faces, simple ears,
and most have claws on their second fingers. Microchiroptera
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(18 families) lack claws on their second fingers, do not look
like dogs, and their ears (and related structures) are more
complex. The teeth of megachiropterans tend to be more spe-
cialized than those of microchiropterans (excepting vampire
bats). Microchiropteran specializations for flight, particularly
in the shoulder girdles, are more complex than those of
megachiropterans. While the flying foxes and their relatives
use flight to get from one place to another, many microchi-
ropteran species feed on the wing and require higher levels
of agility and maneuverability.

From the late nineteenth century, some biologists have
questioned the closeness of the relationship between
Megachiroptera and Microchiroptera. Two theories ap-
peared. The monophyletic theory holds that the two subor-
ders of Chiroptera are more closely related to one another
than either is to any other group of mammals. The diphyletic
theory proposes that the Megachiroptera are more closely re-
lated to some other group of mammals than they are to Mi-
crochiroptera. The neural details of how their eyes connect
to their brains indicated that while megachiropterans were
like primates, the microchiropterans were like all other mam-
mals. Additional evidence about morphology and genetics has
been presented. By the year 2000, the monophyletic theory
was more accepted than the diphyletic one. New information
could reopen and extend the debate.
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Fruit bats sleeping in Kampala, Uganda. (Photo by Jen & Des Bartlett.
Bruce Coleman, Inc. Reproduced by permission.)

Physical characteristics

In general anatomy and physiology, bats are like other
mammals. Wings make bats distinct and flight imposes some
physiological constraints that make them different in degree
from other mammals. For example, the hearts of bats are
larger than those of other mammals of comparable size. This
difference reflects the higher capacity of the circulatory sys-
tem associated with flight.

Bats are warm-blooded and, like other animals in this cat-
egory (birds and mammals), expend energy to maintain body
temperatures higher than ambient (surroundings). Bats face a
challenge with respect to heat and energy, reflecting the re-
alities of flight and small size. Flying bats shed excess heat
generated by contractions of flight muscles, while roosting
bats often conserve heat. In flying bats, wings act like radia-
tors because direct connections between small arteries and
small veins facilitate shedding heat. To conserve heat, bats
roost in places that are at least warm if not hot, saving them
the costs of thermoregulation, for example, shivering to keep
warm. In temperate areas in summer, bats often use the
warmest available roost sites, for example, in attics or tree hol-
lows exposed to direct sunlight for much of the day, or heated
rock crevices around hot springs.

Heterothermy, the ability of a warm-blooded animal to let
its body temperature follow the ambient across some range,
is another way that some bats conserve energy. Many species
of plain-nosed (Vespertilionidae), horseshoe (Rhinolophidae),
and free-tailed (Molossidae) bats are heterothermic, while
other bats are not (e.g., slit-faced bats, Nycteridae; Old World
leaf-nosed bats, Hipposideridae; and false vampire bats,
Megadermatidae). The ability to hibernate (body tempera-
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tures measuring below 50°F [10°C] to freezing for a pro-
longed period) is extreme heterothermy. Heterothermy ex-
cuses bats from paying the costs of maintaining their body
temperatures above ambient. Heterothermy allows bats (and
other animals) to wait out periods of inclement weather
(short-term torpor) or to hibernate (long-term torpor).

Distribution

Absent only from very remote oceanic islands, the high
Arctic, and the Antarctic, bats are extremely widespread. For
the most part, heterothermic species are the bats of temper-
ate regions.

Some species of bats migrate hundreds of miles (kilome-
ters) to avoid inclement seasons, but there is detailed knowl-
edge in only a few cases. Schreiber’s long-fingered bats
(Miniopterus schreibersi) in Australia, noctules (Nyctalus noc-
tule) in Europe, or Brazilian free-tailed bats (Tadarida
brasiliensis) in parts of the New World are species whose sea-
sonal movements have been documented by band recoveries.
Seasonal appearances and disappearances of straw-colored
fruit bats (Eidolon helvum) at different locations in Africa sug-
gest migrations, and the same patterns have been used to sup-
port the proposal that red bats (Lasiurus borealis), hoary bats
(Lasiurus cinereus), and silver-haired bats (Lasionycteris nocti-
vagans) migrate in North America. In many other species,
the seasonality of captures suggest migrations, but there are
not documented movements of individuals (e.g., wrinkle-
faced bats, Centurio senex).

The migrations of Brazilian free-tailed bats, like those of
many insectivorous birds, allow individuals to remain active
year-round because they follow their food supply (insects).
Migrations of other bats (e.g., little brown bats [Myotis lu-

The spectral bat (Vampyrum spectrum) bares its teeth, which it uses
to capture and eat small animals. (Photo by © Gary Braasch/Corbis.
Reproduced by permission.)
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cifugus), Indiana bat [Myotis sodalis], gray myotis [Myotis gris-
escens], and Daubenton’s bats [Myotis daubentonii]) are from
summer habitats to hibernation sites. Underground sites
(caves or abandoned mines) often are used for hibernation be-
cause they provide consistent above-freezing temperatures,
often combined with high relative humidity. There are dif-
ferences in hibernation site requirements (temperature, rela-
tive humidity) between species. In temperate areas, other
species of bats (e.g., big brown bats, Eptesicus fuscus) use hi-
bernation sites that are close to their summer roosts. Species
like noctules hibernate in hollow trees.

Habitat

Bats can be found in virtually every habitat available from
rainforests to deserts, montane forests to seasides. Bats have
two basic habitat requirements: roosts, or places to spend the
day or hibernate, and places to feed. The actual selection of
roosting or foraging habitat depends on the species and the
time of year.

Roosts of bats can be divided into four broad categories:
hollows, crevices, foliage, and “other.” Hollows, situations
where the roosting bat hangs free by its hind feet, may be in-
side trees, rocks (caves, mines), buildings, or even birds’ nests.
An unexpected discovery was of round-eared bats (genus 7o-
natia, family Phyllostomidae) roosting in hollows in the bases
of arboreal termite nests. Crevices and cracks, situations
where the bats’ venter is against one surface (and its back may
be close to the other), occur in rocks, trees (under bark or in
wood), and buildings. Bats roosting in foliage may hang from
branches of trees, or among or under leaves. The “other” cat-
egory includes bats roosting in unfurled leaves or in tents.

In the New World, three species of disk-winged bats
(genus Thyroptera) roost in unfurled leaves of plants like he-
liconia or bananas. These roosts are available for about a day,
because as the leaves grow they unfurl, obliging the bats to
move regularly to new leaves. Suction disks on the wrists and
ankles allow the bats to move about on the smooth leaf sur-
faces. In Africa, rufous mouse-eared bats (Myotis bocagei) and
African banana bats (Pipistrellus nanus) roost in unfurled ba-
nana leaves. These bats lack suction disks.

In the Neotropics, India, and Southeast Asia, a number of
species of bats roost in tents. Tents, usually leaves modified
by biting, shelter bats from direct sunlight and rain. One or
two species of short-nosed fruit bats (genus Cynoprerus, fam-
ily Pteropodidae), one species of plain-nosed bat (a yellow bat,
genus Scotophilus), and about 18 species of New World leaf-
nosed bats (family Phyllostomidae) use tent roosts. In the New
World tropics, individual tents can last for several months and
be occupied by a succession of bats. There is relatively little
information about how bats build tents. In India, male lesser
short-nosed fruit bats (Cynopterus brachyotis) build tents that
are occupied by the tent-builder and groups of females and
their dependent young.

Flattened skulls are examples of morphological specializa-
tions associated with roosting in narrow spaces or in roosts
with small entrances. Good examples occur among free-tailed
bats (genera Platymops, Sauromys, and Neoplatymops) that roost
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A vampire bat (Desmodus rotundus) feeds on a sow in Venezuela. (Photo
by Animals Animals ©S. Dalton, OSF. Reproduced by permission.)

under rocks. Bamboo bats (plain-nosed bats, genus Tylonyc-
teris) roost inside the hollows of bamboo stems. They enter
these roosts through small holes made by bruchid beetles.
These bats have very flattened skulls. Bats roosting on rough
surfaces (e.g., under stones) may have wart-like projections
on the forearms (e.g., Platymops, Neoplatymaops). Species roost-
ing on very smooth surfaces can have suction disks that are
best developed in disk-winged bats, either from the New
World (family Thyropteridae) or in Madagascar (family My-
zopodidae).

Roosting bats readily exploit artificial structures as roosts.
People may find bats roosting in their homes. Around build-
ings, bats can be found roosting in attics or eaves, behind shut-
ters, even among the folds of rolled up patio umbrellas. Bats
also roost in the expansion cracks of bridges, a famous exam-
ple being the Congress Avenue Bridge in downtown Austin,
Texas, United States. Bats frequently roost in abandoned
mines and in active underground water conduit systems. To-
day, it is common for people to erect bat houses or bat boxes
to provide additional roosting opportunities. Some bat houses
have resident bats, while others do not. It remains to be de-
termined if bat populations are limited in size by the avail-
ability of roosts.
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A Seba’s short-tailed leaf-nosed bat (Carollia perspicillata) in flight.
(Photo by Animals Animals ©Joe McDonald. Reproduced by permission.)

Behavior

Among mammals, flight is a behavior unique to bats. Two
other behaviors, echolocating and hanging upside down, are
associated with bats, but not characteristic of them. Not all
bats echolocate and not all bats use echolocation the same
way. Furthermore, the echolocation calls of many species of
bats are ultrasonic, which, by definition, is beyond the range
of human hearing. But many species of bats echolocate with
sounds readily audible to people.

Bats also use vocalizations in many social situations, and
their social calls are often quite audible to people. Male fruit
bats in Africa (African epauletted bats [genus Epomzops];
epauletted fruit bats [genus Epomophorus]; hammer-headed
fruit bats [Hypsignathus monstrosus]) call to attract females. Pip-
istrelles (Pipistrellus pipistrellus) use harsh-sounding calls to
discourage others from feeding in small patches of insects.
Greater spear-nosed bats (Phyllostomus bastatus) have group-
specific screech calls that keep group members together. Re-
searchers are only just beginning to explore the many ways
in which bats use vocalizations.

When roosting, many bats hang upside down. This dis-
tinctive behavior makes take-off very easy: the bat just lets go,
drops, and starts to fly. Hanging upside down may reflect spe-
cialization of the forelimbs as wings and attachments of wing
membranes to the hind legs. Many other species of bats roost
horizontally, their abdomens against the substrate. These
bats, notably some species of free-tailed bats, are quite mo-
bile on the ground, readily running or crawling. Compared
to bats that probably never operate on the ground (e.g., some
horseshoe bats), free-tailed bats have robust hind limbs, par-
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ticularly thighbones (femora). Still other bats, for example,
Spix’s disk-winged bats (Thyroptera tricolor, family Thy-
ropteridae), roost head-up.

Roosting upside down could present problems for hygiene.
To relieve themselves (urinate or defecate), bats hanging up-
side down turn head up to minimize the chances of soiling
themselves. Bats are very clean animals, spending time every
day grooming. Grooming bats use their tongues, teeth, and
toe claws. The claws are used to comb fur and teeth to re-
move groomed materials from the claws. Bats regularly lick
their wings, reaching both sides by turning the wings inside
out. Grooming bats also lick their fur. Bats roosting in groups
may groom one another. Grooming also maintains coat con-
dition in bats. Combing with the claws of the hind feet also
may dislodge ectoparasites such as bat flies (families Strebli-
dae, Nycteribiidae, order Diptera), fleas (order Siphonaptera),
bedbugs (order Hemiptera), or lice (order Mallophaga). It is
not clear if combing or licking affects mites, which can also
be common ectoparasites of bats.

The level of behavioral interactions among roosting bats
depends on the situation and the setting. Although a hiber-
naculum may harbor tens of thousands of individuals, the at-
mosphere is very quiet as the bats are asleep. This contrasts
sharply with the levels of activity in other situations where
many bats roost together. These roosts resound with vocal-
izations as neighbors jostle one another or vie for position.
Some bats roost in large aggregations, for example, the sev-
eral million Brazilian free-tailed bats roosting in Frio Cave in
Texas. Many other bats roost alone or in small groups. Red
and hoary bats roost alone or in small groups (a female and
her dependent young), while Spix’s disk-winged bats may
roost alone or in groups of up to 10. It is not known where
many of the 1,000 or so species of bats roost and there is no
information about the social settings in which they operate.

Large aggregations of bats often attract predators because
the small size of each bat is more than balanced by their large
numbers. In many parts of the world, it is common to see
birds of prey hunting among groups of bats emerging from
(or returning to) roosts. The aerial chases are obvious, but on
the ground other predators also exploit the rich patches of
prey presented by large numbers of bats. The list includes
mammals such as raccoons, skunks, foxes, civets, house cats,
and even a variety of snakes. Although many predators take
bats when the opportunity presents itself, few specialize on
bats. Bat hawks (Macheirbamphus alcinus) are exceptions. These
birds occur in Africa and Southeast Asia and feed heavily on
bats. The same may be true of some bat-eating bats, but these
are little-studied and details are lacking about the role bats
play in their diets.

In many tropical species of bats, reproduction is an orga-
nizing influence in roosts. Typically, groups include a single
adult male with a group of females and their young. In species
forming larger colonies, for example, gray-headed flying foxes
(Pteropus poliocephalus), males may be in contact with females
only during the period of mating. In tropical species, groups
of bachelor males, individuals not holding a territory suitable
for breeding, are common (e.g., greater spear-nosed bats). In
many temperate species, there is general isolation of males
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and females in summer, with the latter forming large nursery
colonies, sites where they bear and raise young.

Feeding ecology and diet

The combination of small size and high metabolic rates
means that bats consume enormous quantities of food. The
heart of a flying little brown bat beats about 1,200 times a
minute, reflecting the rate at which it burns energy. The same
bat, having landed, has a heartbeat rate of less than 300 per
minute. During seasons when they are active, little brown bats
(like other bats) eat about half their weight in food every night.
Nightly, fruit-eating bats may handle three times their weight
in food. Lactating females have higher energy demands and
nightly eat more than their weight in food.

Consumption of large amounts of food often means that
bats eat a variety of prey species, whether insects or fruit.
While some insectivorous bats may eat more soft (e.g., moths,
flies) than hard (beetles, bugs) prey, there is little evidence of
specialization by prey species. Insectivorous bats should not
be thought of as consumers of mosquitoes. However, some
smaller species, for example, Bodenheimer’s pipistrelle (Pip-
istrellus bodenbeimeri) from the Middle East, are known to reg-
ularly eat mosquitoes.

Bats normally do not eat food they find distasteful. The
list of such prey includes at least arrowhead frogs and insects
(like tiger moths) protected by unpleasant chemicals. While
insectivorous and frugivorous bats learn to avoid food that has
made them sick, this taste aversion does not occur in vampire
bats. Whatever their food, bats have ways of avoiding ingest-
ing indigestible materials. From insects, they typically bite off
and drop wings and legs, from bats and birds, the wings, or
cellulose fibers from leaves and fruit. Insects pass quickly
through the digestive tracts of bats, 20-30 minutes for little
brown bats. Weight reduction translates into lower costs of
flight. There is no evidence that bat populations are limited
in size by the availability of food.

Insect-eating is a recurring lifestyle in bats, from tropical
South America to Alaska, northern Scandinavia to tropical
Africa, Malaysia to Tasmania. While most species of insec-
tivorous bats hunt flying insects and use echolocation to de-
tect, track, and assess their targets, others (gleaners) take prey
from surfaces such as foliage or the ground. Some bats such
as New Zealand lesser short-tailed bats (Mystacina tuberculata)
show great mobility on the ground where they search for food.
Their menu includes animals as well as nectar and pollen.

Gleaning bats eat more than flying insects, consuming a
wider range of prey, including walking insects and arthropods
that do not fly. Larger gleaning bats take a wider range of
prey by size than smaller ones. Gleaners such as pallid bats
(Antrozous pallidus) from western North America eat large
scorpions and centipedes, Jerusalem crickets, and even small
pocket mice (genus Perognathus). Larger gleaning bats like the
Australian false vampire bat (Macroderma gigas), spectral bat
(Vampyrum spectrum), and large slit-faced bats (Nycteris gran-
dis) also eat birds and even other bats.

Aerial-feeding bats tend to take smaller prey than glean-
ing bats. Among bats, it is rare to find aerial-feeding species
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A Wahlberg's epauletted fruit bat (Epomophorus wahlbergi) feeding
from a baobab flower (Adansonia rubrostipa). (Photo by Merlin D. Tut-
tle/Bat Conservation International/Photo Researchers, Inc. Repro-
duced by permission.)

taking vertebrate prey. The only known exception is the
greater noctule (Nyctalus lasiopterus) from southern Europe.
For at least part of the year, this 1.7 oz (50 g) bat preys on
migrating birds.

Many species of animal-eating bats hunt along the water’s
surface. Called “trawlers,” these bats (often in the family Ves-
pertilionidae, the plain-nosed bats) have enlarged hind feet
with which they gaff small fish. Mexican fishing bats (Myotis
vivesi) from Baja California, and Rickett’s big-footed bat (My-
otis rickettii) from southern China are two examples. The best-
known fishing bat is the greater bulldog bat (Noctilio leporinus,
family Noctilionidae) from Central America, South America,
and the West Indies. Other trawling bats do not have such
large hind feet, but still take the occasional fish and even mos-
quito larvae. This list includes Daubenton’s bat, pond bats
(Myotis dasycneme), long-fingered bats (Myotis capaccinii), and
large-footed myotis (Myotis adversus). Fish eating has been
documented in two other bats, large slit-faced bats from Africa
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A spotted bat (Euderma maculatum) echolocating in Utah, USA. (Photo
by B. G. Thomson/Photo Researchers, Inc. Reproduced by permission.)

and greater false vampire bats (Megaderma lyra) from India
and Southeast Asia. These bats do not have enlarged hind feet
and are thought to catch their fish directly in their mouths—
but to date, they have never been observed fishing.

Other bats eat frogs. Most is known about the fringe-lipped
bat (Trachops cirrbosus, family Phyllostomidae) of the New
World tropics. This bat listens for the songs male frogs use
when courting females, and uses them to find prey. Fringe-
lipped bats grab singing frogs directly in their mouths and eat
all of them, starting from the head. In south-central Africa,
large slit-faced bats prey heavily on frogs, but there is no in-
dication of their using th