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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 Elephants. 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-
fusion. 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 ]. 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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A
Antelopes, cattle, bison, buffaloes, goats, and sheep
(Bovidae)

Class Mammalia
Order Artiodactyla
Suborder Ruminantia
Family Bovidae

Number of genera, species
46-47 genera, 137-138 species

Photo: Wild yak (Bos grunniens) grazing in the
Langtang National Park in Nepal. (Photo by Mark
Boulton/Photo Researchers, Inc. Reproduced by
permission.)

Evolution and systematics

The Bovidae are the largest family within the Artiodactyla
(even-toed ungulates) and are comprised of six subfamilies,
which include antelopes, cattle, duikers, gazelles, goats, and
sheep. Their common characteristic is their unbranched, non-
deciduous horns. The high frequency of convergent evolu-
tion within these animals suggests that this might not be a
monophyletic group.

Based on tooth characteristics, some scientists suggest that
the first Bovidae can be recognized from the late Oligocene.
However, most agree that members of this family first appear
in the fossil record during the Miocene, after which they
rapidly diversified and became widely distributed. This rapid
diversification during the Miocene, which resulted in all ex-
tant lineages being present by 16-17 million years ago, is sup-
ported by estimates based on molecular genetic evidence.
Largely as a result of their rapid diversification, the phyloge-
netic relationships within the Bovidae are perhaps some of
the most difficult to elucidate of all ungulates.

The earliest fossil attributed to the Bovidae is Eotragus,
found in 18-million-year-old Miocene deposits from Pakistan.
It is recognized as a bovid by its horn cores, and it also pos-
sessed high-crowned cheek teeth typical of modern members
of this family. Boselaphines first appear in the middle Miocene
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of Africa and Europe, perhaps earlier in Pakistan, and in the
late Miocene in China. The boselaphines probably gave rise
to the Bovini towards the late Miocene. Also in the late
Miocene, Gazella, probably originating from an ancestor sim-
ilar to the African Homoiodorcas, became widely distributed
throughout Eurasia, and around this same epoch, modern an-
telopes first appeared in Africa. The first Caprinae probably
evolved from Tethytragus found in Europe, with the first fos-
sil sheep, Oioceros, occurring in the late Miocene. Leprobos and
Parabos are the first cattle and are found in early Pliocene de-
posits from about five million years ago, when the ovibovines
also are first known.

The family Bovidae is comprised of six subfamilies (An-
tilopinae, Bovinae, Caprinae, Cephalophinae, Hippotraginae,
and Neotraginae) with a total of 137 species in 46 genera
(sometimes the subfamilies Aepycerotinae, Alcelaphinae,
Peleinae, and Reduncinae are recognized). Not included in
these totals are the short-horned water buffalo (Bubalus
mephistopheles) from northeast China, which became extinct in
the Shang Dynasty (1800-1200 B.C.), and the controversial
“linh duong” (Pseudonovibos spiralis) from Vietnam and Cam-
bodia. The validity of this latter animal is controversial be-
cause DNA evidence has suggested it is related to Antilopinae,
to Bovinae, and to Caprinae, and one DNA analysis indicated
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Topi (Damaliscus lunatus) usually live in herds of 15 to 20 animals.
(Photo by David M. Maylen Ill. Reproduced by permission.)

that the horns of at least some specimens had been made from
domestic cattle horn. Some authors recognize Capricornis as
the genus to which serow belong; in this case, there would be

47 genera within the Bovidae.

Physical characteristics

Shape, size, and color

Body shape of members of this family varies from rela-
tively small, slender-limbed species such as the gazelles to the
massive, stocky wild cattle. The forequarters are either larger
than the hind, as in many large species like wild cattle, wilde-
beest, and tragelaphine antelopes, or the reverse, as in smaller
species inhabiting dense tropical forests such as duikers

(Cephalophinae).

Bovids encompass an extremely wide size range, starting
with the diminutive dwarf antelopes (Neotragus), which weigh
as little as 4.5 1b (2 kg) and stand 10-12 in (25-30 cm) at the
shoulder, with a total body length of 22-24 in (55-62 cm),
and ending with Asian water buffalo (Bubalus bubalis), which
weigh as much as 2,600 1b (1,200 kg), and the wild cattle such
as gaur (Bos gaurus), which are up to 85 in (220 cm) at the
shoulder, and the yak (Bos grunniens), whose total length can
reach 128 in (325 cm).

The variety of body coloration of bovids is also extensive,
ranging from the predominantly white or very pale, creamy
white seen in addax (Addax nasomaculatus) to the purple-black
of adult male Indian gaur and the orange-yellow coat of
golden takin (Budorcas taxicolor bedfordi). However, most
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bovids are some shade of brown. The body coloration can
consist of a solid shade; in some, the belly is lighter, while in
others, the pelage is patterned. In some species, the patterned
coloration is for crypsis and camouflage, such as light stripes
against a darker ground that help break the body outline. Such
a pelage pattern is seen in the aptly named zebra duiker
(Cephalophus zebra) and the sitatunga (Tragelaphus spekii). In
others such as gemsbok (Oryx gazelln), contrasting colors and
body markings are used for intraspecific displays. The sexes
often are differently colored, with males usually having the
darker pelage. Frequently within species, there are also age-
specific colorations. For example, for the first few weeks or
months after birth, the pelage color of young is quite differ-
ent from that of adults, such as in the orange-brown coat of
young bison (Bison bison), which contrasts to the dark burnt-
sienna brown of the adults. In species such as blackbuck (An-
tilope cervicapra) or sable antelope (Hippotragus niger), adult
males are much darker colored than are subadult males and
other age-sex classes.

Other distinguishing characteristics

One pair of unbranched horns characterize bovids, except
for the unique chousingha (Tetracerus quadricornis) from In-
dia, also known as the four-horned antelope. All male bovids
have horns, and so do females in several species, although they
are almost always smaller. Whether females are horned or not
seems to be depend on the degree of intraspecific resource
competition, which will be relatively greater in species form-
ing large groups. As Charles Darwin, and later others, argued,
horns evolved primarily through sexual selection involving in-
traspecific competition, and are used for fighting and display
purposes.

Horn shape varies greatly among the Bovidae, from short,
sharply pointed horns of steenbok (Raphicerus campestris) to

A mother roan antelope (Hippotragus equinus) nuzzles her newborn.
(Photo by Animals Animals ©Jim Tuten. Reproduced by permission.)
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African buffalo (Syncerus caffer) watching for predators, adopt a defensive position. (Photo by Harald Schitz. Reproduced by permission.)

the long, spirally twisted horns of tragelaphines to the rela-
tively massive but simple curved horns of water buffalo. Horns
are comprised of an inner bone core attached to the frontal
bones of the skull, and an outer keratinized sheath, separated
by two thin layers of tissue, the epidermis and the dermis.
The inner bone core increases in size each year until matu-
rity, when the growth slows or ceases. The outer horn sheath
grows each year but is not shed, so the annual sheaths grow
inside each other, forming a series of cones stacked one in-
side the other. The demarcation between each successive
year’s growth is distinct in some species such as wild sheep
(Ovis), and forms a ring where one year’s sheath stopped
growing and the next began. Counting these annual rings can
give a reliable estimate of the animal’s age, but this technique
does not work for all species, or sometimes not even for both
sexes of the same species.

Bovids walk on the their hooves (unguligrade) and all have
typical paraxonic limbs, in which two well-developed digits
on both front and hind feet, the third and fourth digits, bear
the weight of the body. The second and fifth digits are either
absent or, more often, small, forming the so-called lateral
hooves, or dewclaws. The third and fourth metapodials, the
only ones completely present, are fused into a single func-
tional unit sometimes referred to as the cannon bone. Ker-
atinous hooves sheath the terminal bone of each toe. Other
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adaptations of the bovid limb include a reduction in size of
the distal end of the ulna, which is also fused to the radius of
the fore limb, and a similar reduction of the distal end of the
fibula on the hind limb.

The bovid skull lacks a sagittal crest, and the orbits that
form a complete circle with a postorbital bar at the rear are
located at the sides and toward the top of the head. The
lacrimal canals have a single opening within the orbit, and
there are often pits or preorbital vacuities in front of the or-
bit. The dental formula is 10/3 C0/1 P3/2-3 M3/3) X 2 =
30-32. All species lack both upper incisors and upper canines.
The lower canines are usually incisiform (incisor-like), adding
to the cropping function of these front teeth. Plants such as
grasses and forbs (e.g., herbs and wildflowers) are brought
into the mouth by the lips and tongue, where they are sev-
ered by the lower incisors pressing against the hard cartilagi-
nous pad of the upper palate, followed by a quick upward jerk
of the head. Tougher plants such as shoots of shrubs are sev-
ered by the premolars and molars. Depending on diet, the in-
cisors can be wide (spatulate) and relatively uniform in size,
as in grazers, or narrower and often of various sizes, as in
browsers. There is a large, clearly defined gap (diastema) on
the lower jaw between the canine and the first of the
premolars. The structure of the premolars and molars de-
pends on the dietary habits. In obligate grazers, they are al-
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Brahma cattle (Bos indicus) bred for tolerance to heat, in Costa Rica.
(Photo by Animals Animals ©Ken Cole. Reproduced by permission.)

most always high crowned (hypsodont), while in browsers,
they are usually low crowned (brachydont). Some mixed
grazer-browsers have mesodont molars. In all three types, the
enamel of the molars and some premolars is folded into cres-
cent-shaped (selenodont) loops and ridges, which are highly
effective for grinding plant material into small particles to aid
digestion.

All Bovidae are ruminants, having a four-chambered stom-
ach, and regurgitate and re-chew their food (chew cud) as an-
other means of increasing digestive efficiency.

Female Bovidae have either one or two pairs of functional
mammae. Many species of bovids have glands that produce
secretions used in intraspecific communication. They are es-
pecially common in many of the African antelopes, which use
the secretions for marking territorial boundaries.

Distribution

Current and historical ranges

As a result of human transport and introductions, both wild
and domestic species of Bovidae are distributed worldwide,
except for Antarctica. However, the family is native only to
Africa, North America, Europe, and Asia.

For almost all species of Bovidae, their current range is
generally similar to their historic range. However, most are
not as numerous and many species have become increasingly
confined to pockets, forming a more patchy distribution
within their former range. The reductions in abundance and
distribution are almost always due to human activities, which
remove or reduce populations or which destroy or dramati-
cally alter habitats. Many species throughout the world are
now found only in protected areas such as national parks and
game reserves. For example, North American plains bison (Bi-
son bison) were found across the Great Plains from the west-
ern mountains to the eastern forests. They were slaughtered
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by the thousands in the nineteenth century and reduced from
an estimated total population of more than four million to
fewer than 2,000. Today, numbers have increased to several
thousands through concerted conservation efforts, but they
are very much restricted to a few local protected sites within
their historical range. Similarly, saigas (Saziga tatarica) once
occupied much of the steppes of central Asia, but were se-
verely depleted through human exploitation. After protection,
they regained much of their former range, only to once more
be decimated by hunters killing them for their horns for use
in the medicinal trade.

Habitat

Being obligate herbivores, Bovidae eat a wide variety of
plant types, and so members of this family are found in a wide
range of habitats where they can find sufficient food. Each
species tends to favor specific habitats or, more often, mixes
of habitats, with some species being more adaptable than oth-
ers. In many ecosystems, these bovids are the primary prey of
large carnivores and thus are key components of many ani-
mal communities.

Members of the Bovidae are found in almost all major ter-
restrial ecosystems and habitat types. Depending on species,
they can be found in open habitats such as deserts, grasslands,
savanna, steppe, alpine and arctic tundra, as well as dense habi-
tats such as swamps, riparian forests (i.e., forest near rivers
and streams), shrublands, forested parklands, and tropical
forests. However, bovids are probably most numerous and di-
verse in subtropical and tropical savannas and grasslands. Al-
though different species specialize on particular habitats, as a
family, Bovidae occupy habitats from low-elevation valley
floors to mountain tops.

Some species prefer open habitats, others prefer forests,
and still others occupy both. Typical open-habitat dwellers
include species such as American bison, saiga, wildebeest, and
various antelopes and gazelles. Shrublands are home to species
like lesser kudu (Tragelaphus imberbis) and nilgai (Boselaphus
tragocamelus). Swamps and floodplains are favored by Asian
water buffalo and anoas, as well as African species like the
Nile lechwe and sitatunga. Gemsbok occupies deserts and
other arid regions, as do Barbary sheep (Ammotragus lervia).
In tropical forests, there is a range of bovids from the vari-
ous large cattle such as gaur and banteng in southern Asia, to
smaller species such as the newly discovered saola or Vu
Quang ox (Pseudoryx nghetinbensis) of Southeast Asia, and the
bongo (Tragelaphus eurycerus) of Africa. Familiar species found
in mountains and other high-elevation habitats include the
yak of the Himalaya mountains and Tibetan Plateau, the wild
mountain sheep (Ovis), whose members are found through-
out the mountains of Eurasia and North America, and the
wild goats and related ibex (Capra).

The birthing season is a time when females of many species
seek out specific habitats that provide them greater security
for giving birth and for protecting the newborn young. De-
pending on species, such secure habitats for parturition can
range from dense brush to steep cliffs. The mating season, or
rut, in some species of Bovidae, also occurs in particular ar-
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eas, but it is uncertain whether this is due to some special at-
tribute of the habitat, or simply reflects where they happen
to be at that time.

Behavior

Social organization

Bovidae exhibit a range of sociality in their grouping be-
havior. Some species are solitary or near solitary, such as the
bongo and dik-diks (Madoqua) of Africa. Species at this end
of the group size spectrum are often territorial, living alone
or in groups of two to three animals, usually in closed forests
and dense shrublands. In other species, the basic unit of two
to three is similar, but larger temporary groups form at cer-
tain periods in the year. Some, like klipspringer (Oreotragus
oreotragus), live as mated pairs for most of the year. Bovids
living in open habitats almost always occur in medium to large
sexually segregated groups, with adult males living separately
from females and young for most of the year. Group size
across the whole spectrum appears to be dependent more
strongly on habitat structure than on characteristics of the
species; the larger groups are more commonly encountered
in open habitats such as grasslands and savannas, and smaller
groups in dense forests where visibility and, consequently,
group cohesion are reduced. The largest bovid groups have
been recorded in North American plains bison in the early
nineteenth century, and today, the largest to be seen are the
migratory herds of blue wildebeest (Connochaetes taurinus) in
the Serengeti of Tanzania. In both cases, these “supergroups”
were comprised of several thousands of individuals, probably
comprised of smaller, more stable units, although group mem-
bership can be quite fluid. The primary benefit of living in
groups is reduced predation due to dilution (decreased prob-
ability of being killed) and to increased vigilance (many eyes
to detect predators).

Several species of Bovidae, particularly many of the African
antelopes, are territorial, either defending territories year-
round or only during the mating season. Other bovids occupy
undefended home ranges that are, for the most part, used from
year to year. Year-round territoriality can occur in any species
inhabiting areas with relatively predictable, high-quality food
supplies that are economically worth defending. This behav-
ior is found in small forest-dwelling bovids such as the
Cephalophinae and dwarf antelopes, as well as in larger
African species such as the various kobs and reedbucks (Re-
dunca). In species holding territories for reproductive pur-
poses, the male owner most often advertises his presence by
making himself conspicuous, for example, by standing on a
high point of ground (e.g., topi, Damaliscus lunatus), and of-
ten marks points on the boundary using secretions of glands
such as the antorbital gland just in front of the eye, or with
dung and urine.

Social behavior

Bovids are generally highly social ungulates with a range
of communication systems and displays. Many are vocal, with
vocalizations ranging from the lion-like roaring of plains bi-
son (Bison bison) to grunts, snorts, whistles, and barks. When
on the move, an almost constant, relatively quiet grunting is
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Bongos (Boocercus euryceros) inhabit the lowland rainforest of West
Africa and the Congo Basin to Central African Republic and southern
Sudan. (Photo by David M. Maylen Ill. Reproduced by permission.)

typical of the large-herd-forming species such as bison and
wildebeest.

Bovid horn structure is closely related to fighting style.
Horn size and shape vary and are grouped into four types.
The relatively short, smooth, sharp-pointed horns of species
such as duikers (Cephalophus) and North American mountain
goat (Oreammnos americanus) are used for jabbing. These are
the most dangerous horn types; the smoothness and sharp-
ness mean that they are capable of inflicting lethal wounds.
Species having such horns attempt to avoid unnecessary phys-
ical contact and rely more heavily on threat displays. Two
other horn types are the heavily ridged and twisted forms
found in impala (Aepyceros melampus) and blackbuck (Antilope
cervicapra), and the relatively long, curved and relatively slen-
der, ridged horns of oryx (Oryx) and sable antelope (Hippo-
tragus niger); both these horn types are used for head-to-head
wrestling. The ridges and twisted shapes help catch and hold
an opponent’s horns, and the combatants wrestle in an at-
tempt to twist the opponent off balance and allow them to
stab with the horn points. The fourth type is the relatively
massive, solid horns of species such as African buffalo (Syncerus
caffer) and bighorn sheep (Ovis canadensis), which are em-
ployed to butt heads. Species with this style use their horns
like clubs, and sheep and goats often increase the force of the
blow either by running at each other, standing on the hind
legs and then dropping into the clash, or, in some cases, us-
ing the advantage of higher ground. Fighting with con-
specifics for status, territory, or mates is the primary function
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The African, or Cape, buffalo (Syncerus caffer) can spend over ten
hours a day eating. (Photo by Rudi van Aarde. Reproduced by per-
mission.)

of horns, but they can occasionally be used secondarily in de-
fense against predators.

Displays are used by many animals, including bovids, to
communicate in a range of social interactions. Lateral dis-
plays are common in many Bovidae, and often emphasized
by adaptations that enhance the size (real and apparent) of
the lateral profile. In the American bison (Bison bison) and
gaur (Bos gaurus), the thoracic spines are elongated, perma-
nently increasing the dimensions of their body profile. Other
morphological adaptations that enlarge the lateral profile in-
clude dewlaps, the flap of skin hanging from the neck and
chest of eland (Taurotragus oryx) and the zebu breed of do-
mestic cattle (Bos taurus), and manes of long hairs. In greater
kudu (Tragelaphus strepsiceros) and urial sheep (Ovis vignei),
for example, the mane falls from the underside of the neck,
and in nyala (Tragelaphus angasii), it extends along the un-
derside of the belly as well. A temporary increase in lateral
profile is achieved in some species such as the roan antelope
(Hippotragus equinus) and chamois (Rupicapra rupicapra). They
have a narrow band of long guard hairs running over the
shoulders and onto the back, which can be raised (piloerec-
tion) to increase apparent body size. This effect can be em-
phasized because these erectile hairs are often of a contrasting
color to the rest of the body, thus drawing attention to the
display. Striking body coloration patterns, often involving
contrasting colors or shades, are commonly used in displays
by members of the Bovidae.

Activity patterns and migratory movements

Rumination imposes regular, alternating periods of feed-
ing bouts, followed by rest-rumination periods. Depending
on habitat type and to a lesser extent group size, after feed-
ing, the animal will move to more predator-secure habitats to
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rest and ruminate. The diurnal pattern of these activities can
also be affected by predation pressure, especially hunting by
humans, with the result that animals become crepuscular,
feeding primarily around dawn and dusk. Nocturnal feeding
also occurs, but seems to be most frequent during moonlit
nights.

Bovids usually make seasonal use of their environment by
occupying different habitats at different times of the year.
Most seasonal movements or migrations are related primar-
ily to food availability. In temperate regions, bovids move to
different areas, often according to the seasons, attempting to
find the best foraging conditions available to them. Thus in
winter, they congregate in areas where there is not only ad-
equate food, but also shallow snow, shelter from harsh cli-
matic conditions, and habitat or terrain to avoid predators.
In spring, the animals move to sites where snow melts early
and forage begins to grow. In summer, further movements
occur to sites where there is abundant and nutritious forage
that will allow the animals to acquire sufficient energy to
meet not only their immediate needs, but also enough to de-
posit fat for winter. Males need high-quality habitat so they
can store fat that supports them during the rut. In moun-
tainous areas, the migrations are usually altitudinal and re-
lated to snow accumulation and plant growth. Animals in
these areas often spend the winter at low elevations where
snow depths are usually shallow and forage more available.
In spring, the animals migrate upward, following the green-
ing of new vegetation as the snowline retreats. Snow accu-
mulation in fall and early winter then forces them to lower
elevations, unless they can forage along snow-free wind-
swept ridges. In the tropics, migrations occur as animals take
advantage of new forage growth during rainy seasons. In
exceptional cases, populations may make extremely long-
distance migrations each year. For example, blue wildebeest
in Serengeti have an annual migration of almost 2,000 mi
(1,200 km) round trip. These migrations in tropical regions
achieve the same ecological benefits as those in temperate
regions. Animals move about their environment to exploit
seasonal foraging opportunities and thus increase their re-
productive success or reduce their mortality.

Feeding ecology and diet

All members of the Bovidae are obligate herbivores, and
are either grazers, browsers, or mixed grazer-browsers. Body
size in Bovidae affects food requirements and feeding styles
because of the relationship between size and metabolic re-
quirements. Small species require relatively more energy and
higher-quality food than do large species. In general, small
bovids tend to be selective (concentrated) feeders, eating the
most nutritious and digestible plant species and parts, whereas
large species are usually less selective bulk feeders, which con-
sume large quantities of low-quality forage.

Bovids have various adaptations for foraging. Besides their
modified lower incisors and canines, and in grazers, their
high-crowned (hypsodont) cheek teeth, the shape of the
mouth is also important for feeding. Browsing species tend
to have narrow muzzles and pointed pre-maxillae, grazers
have broader muzzles with square pre-maxillae, and in mixed
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grazer-browsers, the muzzle and pre-maxillae are, not sur-
prisingly, intermediate. Most bovids have elongated skulls
with the eyes located laterally and toward the top of the head.
This elongated skull not only helps with foraging in some
species, but might also benefit them to more easily detect
predators while feeding. Browsing bovids will often stand on
their hind legs to gain access to higher levels of shrubs. Many
also have long slender necks that also help them to browse
higher up a shrub or bush; the gerenuk (Litocranius walleri)
has relatively the longest neck of all bovids and it, too, will
stand on its hind legs when browsing particularly tall bushes.

Reproductive biology

Female bovids usually give birth to their first young when
two or three years old, while most males, although capable of
breeding around this same age, usually do not begin to fully
participate in reproductive activities until older. Typically, fe-
males are interoparous, giving birth to one, sometimes two,
young each year throughout their life. Males are usually semel-
parous, spending their early years growing large bodies and
weapons (hooves and horns), and concentrating their mating ac-
tivity to a limited number of years toward the end of their life.

Births are usually timed to coincide with the beginning of
the annual plant growth cycle, so that females can benefit from
the nutritious forage for lactation, and the young have a long
time to grow before the onset of more difficult conditions in
their first winter or dry season.

Parental care

Only females provide parental care in the Bovidae. Adult
males, for the most part, live separately, either alone or in
groups with other males, and thus take no part in rearing
young. Females may remain in the group to give birth or leave
to seek a secluded area with dense cover as concealment
against predators. Like other artiodactyls, the young may be
hiders and followers in the first week or two of life, either re-
maining hidden during the day while the mother feeds else-
where, or remaining near her.

Mating systems and courtship

The majority of bovids are polygynous, with a male mat-
ing with more than one female. Only some of the small
species such as dik-diks and dwarf antelopes form pair bonds,
with a male and female usually remaining together in a ter-
ritory held year-round. The more common polygynous-
mating systems are temporary, with a male defending one
or several females at once against other males in order to
mate with them. When a male defends a single female at a
time, as in most caprins, this is called a tending pair. When
the male defends a group of females, this is termed a harem.
Males in several species also defend mating territories, which
contain resources such as rich food patches and security from
predators. These resources attract females so that the male
can then attempt to keep them on his territory so he can
court and mate with them. Usually, the territories with the
best resources are held by the most dominant males. Own-
ing a territory not only attracts females, the male often has
the added benefit of being able to mate with less interfer-
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A klipspringer (Oreotragus oreotragus) pair. (Photo by Harald Schitz.
Reproduced by permission.)

ence. Examples of species holding mating territories include
the various African gazelles (Gazella) and the springbok (An-

tidorcas marsupialis).

Another mating system, lekking, is very rare in mammals.
It has been observed most often in the Bovidae, but only in
four African forms, all belonging to the subfamily Redunci-
nae: Uganda kob (Kobus kob thomasi), white-eared kob (K. k.
leucotis), Kafue lechwe (K. leche), and topi. Lekking involves
males defending very small territories, often only a few feet
(meters) in diameter, located at a specific location called an
arena. Many males gather on the same arena, each defend-
ing its own small patch of ground, which contains no re-
sources that could attract females. The males defend their
territories during day, and females come to them. Once a
female enters a territory, the male tries to keep her from
moving off long enough so that he can copulate with her.
Lekking is not only rare, but is not seen in all populations
within a species, nor is it performed each year. It seems to
occur more frequently when a population is at high density.
At lower densities, each male either holds larger resource
territories to attract females, or defends a harem without
holding a territory. Lekking is a good example of the flexi-
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The Tajik markhor (Capra falconeri heptneri) inhabits the Himalayas.
(Photo by R. Van Nostrand/Photo Researchers, Inc. Reproduced by
permission.)

bility of social organization in general and of mating sys-
tems in particular.

Typically, only males perform courtship; only in rare cir-
cumstances do females court males. Although courtship be-
haviors are species-specific, there are general patterns in
common. A male generally approaches females in postures
that are non-threatening, and once a female accepts his pres-
ence, he will perform additional courtship patterns of in-
creasing physical contact. During this time, the male assesses
whether the female is in estrus or not by testing her urine and
by her receptive behavior. Such behavior occurs until he is
able to mount and copulate with the female. While in many
species there may be only three of four distinct courtship pat-
terns, much more elaborate courtship repertoires are found
in the Caprinae.

Conservation status

A total of 122 species within the Bovidae is listed in the
TUCN Red List of Threatened Species. The listing statistics
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for this family are: Extinct: 4 species; Extinct in Wild: 2 species;
Critically Endangered: 7 species; Endangered: 20 species; Vul-
nerable: 25 species; and Lower Risk: 64 species. Hence, 58 of
these 122 species, or 47%, are listed in categories of conser-
vation concern.

In most cases, threats to wild Bovidae come from loss of
habitat as human populations increase and require more
land for agriculture and exploitation of natural resources.
Hunting for meat probably plays a slightly lesser role, al-
though it does have significant and negative impacts in
many areas, such as Africa, where poaching involving set-
ting of hundreds of snares in an area can indiscriminately
kill many different species. Increased access through the de-
velopment of roads and jeep trails also adds to the risk of
animals being killed, as does the ready availability of
weapons that have accompanied the proliferation of armed
conflicts around the world.

Most countries have protected area systems that help in
the conservation of bovids and their habitat. They also have
various laws regulating hunting. The main issue, however, is
how well these laws and protected areas are enforced. In some
parts of the world, trophy-hunting programs are established
for conservation purposes. Only a limited number of animals
are killed and the funds generated by this activity are used to
benefit the animals harvested, often by creating incentives for
local people to help protect the species and its habitat.

Significance to humans

Many species of bovids have attracted artists throughout
the ages. Paleolithic artists commonly depicted bison and
sometimes ibex, creating exquisite paintings and etchings on
the walls of caves and other rock surfaces, as well as on
portable artifacts. Later, petroglyphs and rock paintings of
bovids have been found in Africa, Central Asia, and North
America. A mythological creature, the Minotaur, a creature
half human, half bull, comes from the Bronze Age Minoan
culture of Crete, which flourished from around 2000 to 1400
B.C. Frescos and other artifacts from Crete show scenes of
bull jumping, evidently a gymnastic sport practiced by both
men and women, in connection with bull-worship rituals. The
Minoans also sacrificed bulls, and bulls continued to figure in
later Greek mythology. Human interactions with bulls con-
tinue to this day in the form of Spanish bullfights and Pam-
plona’s annual running of the bulls.

Bovids have provided four of the world’s most important
domestic species of livestock: cattle, sheep, goats, and water
buffalo. Wild goats were kept in captivity about 11,000 years
ago in the Euphrates valley of southern Turkey, and goats
and sheep were probably first domesticated about 10,000 years
ago, with cattle perhaps a bit later. Some of the earliest sites
of animal domestication are from the Middle East, an area re-
ferred to in archaeological literature as the “fertile crescent.”
However, there was very probably more than one center of
bovid domestication, with the Indus basin and central Asia
being the most likely. There were probably as many as three
centers for the domestication of domestic goats, while for cat-
tle, buffalo, and sheep, there were at least two centers.
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A congregation of eland (Taurotragus oryx) in Kenya. (Photo by Harald Schitz. Reproduced by permission.)

Bovids are commonly hunted for meat and other products
by local peoples in many parts of the world. Trophy hunters
also seek out many species of Bovidae, primarily those species
with large horns. In the southern Mediterranean, different
forms of bull fighting have been popular, and even exported
to Mexico. Perhaps these are derived from earlier activities in
Greece and Crete.

“Bezoar stones,” calcified concretions sometimes found in
the stomachs of goats and ibex, were prized in the Middle
Ages for testing whether food was poisoned. Aphrodisiac
properties are still assigned to the horns of some species, and
have most recently resulted in a major decline in saiga pop-
ulations on the Russian steppe. This same “medicinal” trade
is also beginning to impact wild sheep and goat populations
in parts of Central Asia.

Bovids are not generally thought of as dangerous to hu-
mans, except perhaps domestic bulls and African buffalo.
However, many species in this family are large and have dan-
gerous weapons (hooves and horns), and adult males during
the rut can be dangerous.

Domestic livestock, especially domestic goats, are often ac-
cused of being a major cause of habitat loss and degradation
due to their overgrazing and over-browsing. This merely re-
flects their hardiness and wide feeding habits. The true re-
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sponsibility for such habitat damage belongs to the humans
who own them, but for many people forced to live in mar-
ginal areas, there is little choice but to eke out a living as best
they can, even if this means degrading the vegetation on which
they ultimately depend.

A Tibetan antelope, or chiru (Pantholops hodgsonii), searches for veg-
etation under the snow in Chang Tang, Tibet. (Photo by George Schaller.
Bruce Coleman, Inc. Reproduced by permission.)
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A
Bovids 1
Kudus, buffaloes, and bison

(Bovinae)

Class Mammalia
Order Artiodactyla
Suborder Ruminantia
Family Bovidae
Subamily Bovinae

Thumbnail description

Small to very large herbivores; males and often
females bear unbranched horns on the head;
limb structure is typical of the Artiodactyla, with
two main toes terminating in hooves; all have a
ruminant digestive system

Size
Length 30-170 in (80-435 cm); shoulder height

24-85 in (60-220 cm); weight 36-2,600 Ib

(17-1,200 kg) Distribution

Number of genera, species
9 genera; 24 species

Habitat
Forest, woodland, savanna, scrub, grassland,
alpine meadows, prairie, and steppe

Conservation status

Critically Endangered: 2 species; Endangered: 7
species; Vulnerable: 4 species; Lower
Risk/Conservation Dependent: 7 species; Lower
Risk/Near Threatened: 3 species

Evolution and systematics

The Bovinae is comprised of 24 extant species in three
tribes: Boselaphini, Bovini, and Tragelaphini. Genetic evi-
dence supports the idea that the Bovinae is a monophyletic
group and a sister group to the subfamily Antilopinae. The
tribe Bovini is also monophyletic and a sister group to the
Boselaphini. The Boselaphini, today represented by only two
living species, the nilgai (Boselaphus tragocamelus) and the
chousingha (Tetracerus quadricornis), both of India, are prob-
ably the most primitive of the Bovinae and closest to the an-
cestors of this subfamily. The Bovini tribe includes yak (Bos
grunniens), the various species of wild cattle (Bos), the Euro-
pean and American bisons (Bison), Asian (water) buffaloes and
anoas (Bubalus), African buffalo (Syncerus caffer), and proba-
bly the saola (Pseudoryx nghetinbensis). The yak is sometimes
placed into the genus Poephagus, while Bison have been sug-
gested to belong to Bos, as has yak. Yaks appear from behav-
ioral and genetic evidence to be intermediate between cattle
and bison. The modern members of the tribe Tragelaphini
are all African species, which have probably been separated
from other Bovinae for 15 million years. Fossils attributed to
nyala (Tragelaphus angasii) have been found in 6.5-million-
year-old deposits. The mountain nyala (Tragelaphus buxtoni)
is believed to be the precursor of kudu (Tragelaphus strepsiceros
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and T. imberbis). Other tragelaphines include the bongo
(Tragelaphus eurycerus), bushbuck (1. scriptus), sitatunga (7.
spekii), and elands (Taurotragus).

Physical characteristics

The smallest species of Bovinae is the chousingha, which
weighs 36-45 Ib (17-21 kg) and stands around 24 in (60 cm)

Sl
Two American bison bulls (Bison bison) spar in the National Bison

Range, Montana, USA. (Photo by E & P Bauer. Bruce Coleman, Inc.
Reproduced by permission.)
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Greater kudu (Tragelaphus strepsiceros) males sparring in Etosha National Park, Namibia. (Photo by Michael P. Fogden. Bruce Coleman, Inc. Re-

produced by permission.)

at the shoulder. However, most species of Bovinae are
medium to large ungulates, ranging up to 2,600 Ib (1,200 kg),
and several stand over 78 in (2 m) at the shoulder.

Males in all but one species of Bovinae have horns. In
most of these species, females have smaller horns. This sub-
family includes the only living artiodactyl with more than
two horns. Male chousingha, also called the four-horned
antelope, possess two pairs of short, sharp horns. Horn shape
and relative size vary among species. Tragelaphines have long
spiral-shaped horns with smooth surfaces, whereas the wild
cattle, African buffalo, and smaller Asian (water) buffalo have
shorter, smooth, curved, and often stout horns. Water buf-
falo have very large curved horns that are often ridged to-
wards the base, while the saola’s horns are straight and
smooth.

Glands are limited in the Bovinae. The chousingha is the
only member of this subfamily with pre- or ant-orbital glands
in front of the eyes. Other Bovinae also lack pedal glands.

Most species of tragelaphins have a coat with several thin,
white, vertical stripes, and some also have white spots. The
contrasting white markings of tragelaphins probably act as
disruptive patterns that help camouflage the animal by

12

A bison (Bison bison) mother with calf in Yellowstone National Park,
Wyoming, USA. (Photo by E & P Bauer. Bruce Coleman, Inc. Repro-
duced by permission.)
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breaking up the body outline against the bush and forests
they inhabit. In contrast, the eland, although a tragelaphin,
is not striped and it inhabits open habitats where disruptive
pelage would have little adaptive value. The largest mem-
bers of the subfamily (e.g., American bison, water buftalo,
African buffalo, and members of the genus Bos) have uni-
formly dark body pelage, although the lower legs of some
species are light colored.

Distribution

Bovinae are native to both the New and Old Worlds and
range from the north temperate regions south to the tropics.
Africa, North America, Eurasia, India, and southern Asia are
the main distribution regions. Bovinae are not native to ei-
ther South America or Australia. The greatest species diver-
sity of Bovinae is found in Africa and southern Asia, with the
least in Europe and North America.

Habitat

Depending upon species, Bovinae inhabit a wide variety of
habitats, ranging from open grasslands and savannas, thorn
and scrubland, to swamps and dense tropical forests. Bovinae
can be found at low elevations or above the tree line on the
high mountain plateaus of Asia.

Behavior

For most species, males and females generally live apart
for most of the year. Adult males live either alone or in all-
male groups. Females form groups of varying size, comprised
of their young of one to two years age, other females, and
sometimes including subadult males. The degree of social
grouping varies within Bovinae and is related partly to habi-
tat and to body size. Most tragelaphines, except elands, live
solitarily or in small groups. The largest species inhabiting
open habitats are highly social, forming large groups, al-
though group size often declines when they occupy more vi-
sually dense habitat where group cohesion is more difficult to
maintain. When Europeans first traveled across the North

——— ) s
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African buffalo (Syncerus caffer) prefer open pasture and swampy ar-
eas where they can wallow in the mud. (Photo by David M. Maylen lll.
Reproduced by permission.)
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A greater kudu (Tragelaphus strepsiceros) cow with nursing calf in
Kruger National Park in South Africa. (Photo by Bruce Aiken. Bruce
Coleman, Inc. Reproduced by permission.)

American plains and before their populations were decimated,
bison were reported to live in immense herds. These are prob-
ably rivaled today only by the migratory herds of wildebeest
in the Serengeti of East Africa or of barren-ground caribou
in the Arctic tundra of North America. In most species, the
adult males form separate all-male groups apart from the fe-
males, young, and subadults.

Among males, fighting can occur over attendance at cows
in heat and involves charging and ramming their horns to-
gether. More often, hierarchical disputes are settled by dom-
inance displays that involve swinging the horns and head
actively from the side, presumably to enhance their apparent

An American bison (Bison bison) rolling in dust in the National Bison
Range of Montana, USA. (Photo by Erwin and Peggy Bauer. Bruce Cole-
man, Inc. Reproduced by permission.)
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African buffalo (Syncerus caffer) and cattle egret (Egretta ibis). The egret feeds on the insects stirred up by the moving buffalo. (Photo by Fritz
Polking. Bruce Coleman, Inc. Reproduced by permission.)

size. The defeated subordinate may act like a juvenile by low-
ering its head and placing its nose beneath the dominant’s
belly as if it were to suckle, or it may simple run away.

Feeding ecology and diet

Bovinae include grazers, grazer-browsers (mixed feeders),
and browsers. Some such as the bushbuck (Tragelaphus scrip-
tus) also eat fruits and seed pods. Tragelaphines are primar-
ily browsers feeding on twigs, leaves, fruits, and new shoots
of woody species as well as forbs and sometimes grasses, es-
pecially when the latter are newly growing. Larger species
such as members of Bos and Bison rely more heavily on grasses
and forbs but will browse when fresh young growth of shrubs
is available. In the African buffalo, the smaller forest sub-
species relies on browse rather than grasses, while the larger
Cape buffalo feeds almost exclusively on grasses in the sa-
vanna, open bush, and riverine habitats it occupies.

Reproductive biology

All species are polygynous, with males mating with several
females, while females tend to mate with only one male per
mating season. Single young are most common, although in
some species twins are not uncommon. Among the Bovinae,
gestation is shortest (7.5-8 months) in chousingha, longest in
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the water buffalo (10-11 months), and 8-9 months for most
other species. Age at first reproduction is generally in the sec-
ond year (i.e., mate first when 2.5 years old) for the larger
species, but occurs during the first year (i.e., mate first when
1.5 years old) for many of the smaller species.

Conservation status

A total of 22 species are listed in the IUCN Red List of
Threatened Species. However, listed as Endangered is the
linh duong (Pseudonovibos spiralis); this species’ existence is
questionable as it is suspected of being a hoax. The listings
for this subfamily are: Critically Endangered: 2 species; En-
dangered: 7 species; Vulnerable: 3 species; Lower Risk: 10
species. Excluding the linh duong, 11 of the accepted 21 species,
or 52%, are listed in categories of conservation concern.

Most threats to Bovinae come from human activities, in-
cluding hunting and loss of habitat through the encroachment
of agricultural lands and loss of forests for timber harvesting.
Increased road access is linked with both the latter activities,
which enables hunters to reach previously isolated populations.

Both wisent (Bison bonasus) and American bison (Bison bi-
son) are examples of the extent to which some Bovinae have
been driven to the brink of extinction at the hand of humans.
Wisent were all but wiped out, leaving just a few in Poland,
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American bison (Bison bison) mother and calf grazing in Waterton Na-
tional Park in Canada. (Photo by Rob Hadlow. Bruce Coleman, Inc. Re-
produced by permission.)
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while American bison once estimated to number over 60 mil-
lion at the beginning of the nineteenth century had all but
been eradicated through concerted hunting efforts by the end
of that century. One of the most important conservation ef-
forts to preserve wisent has been carried out in the Bialowieza
Forest in Poland, while for American bison, there have been
several centers of bison conservation across the continent.

Significance to humans

All species were hunted, and some such as wisent and bi-
son were especially important for European and North Amer-
ican hunters from Paleolithic to historic times. Today, local
peoples still hunt members of the Bovinae for food, and tro-
phy hunters value the species with large horns.

Three species of Bovinae are important domestic species.
The most common and widespread is cattle (Bos taurus), first
domesticated probably some 6,000 years ago. Domestic cat-
tle are represented by numerous breeds around the world and
have been bred for meat, milk, hides, as well as draught ani-
mals. They are more suited to temperate than tropical re-
gions, although zebu or humped cattle are well adapted to hot
climates. Water buffalo is the next most common domestic
Bovinae, and, like its wild form, is an animal best suited to
tropical regions with high rainfall. Like domestic cattle, wa-
ter buffalo are kept for their milk, meat, and hides, and pro-
vide power primarily for plowing. The yak is of major
importance in the high mountain regions of Tibet, Northern
India, Nepal, and Afghanistan, where it is well adapted to el-
evations above 10,000 ft (2,500 m) above sea level. It is also
crossed with domestic cattle to create hybrids that are more
suitable to lower mountain elevations. Yak and the hybrids
are used as beasts of burden to carry loads and plow fields,
but also supply milk and sometimes meat. Their hair is val-
ued and is woven into material used for such purposes as mak-
ing tents.
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1. American bison (Bison bison); 2. Greater kudu (Tragelaphus strepsicerus); 3. African buffalo (Syncerus caffer). (Illustration by Joseph E. Trumpey)
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1. Yak (Bos grunniens); 2. Water buffalo (Bubalus bubalis); 3. Chousing ha (Tetracerus quadricornis); 4. Female Highland cattle (Bos taurus). (Il-
lustration by Joseph E. Trumpey)
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Species

Yak
Bos grunniens

TAXONOMY
Bos grunniens Linnaeus, 1766, boreal Asia.

OTHER COMMON NAMES
French: Yack.

PHYSICAL CHARACTERISTICS

Body length 94.4-127.9 in (240-325 cm); shoulder height
62.9-80.7 in (160-205 cm); tail length 23.6 in (60 cm); weight
males 1,100-2,645 1b (500-1,200 kg), females 660-770 1b
(300-350 kg). Moderate sexual dimorphism, with females weigh-
ing only about 33% of adult males; stocky, ox-like animals with
a broad, low-hung head raising steeply to humped shoulders,
which are followed by a lower back and rump. Both sexes have
long, simple curved, black horns. In adult males, the horns ex-
tend up to 37.4 in (95 cm), whereas those of females normally
only attain 19.6 in (50 cm). The pelage of wild yak is black with
rusty-brown tints and, sometimes, gray hairs on the muzzle. The
domesticated yak varies greatly in color from black to light yel-
low-brown, with many individuals having mottled white patches
over parts of their sides and backs. The guard hair is relatively
short on the back; on the sides, it can be up to 27.5 in (70 cm)
in length, hanging down to form a fringed cape, which extends
far enough to the ground to have the legs appear deceptively
short. Their long tail is exceptionally bushy throughout.

DISTRIBUTION

The wild yak occurs on the Tibetan Plateau in northern
Xizang Province (Tibet) and western Qinghai Province of
China. Its historic range included mountains and plateaus of
western China, northern India, Nepal, and parts of Mongolia.

Bubalus bubalis

Bos grunniens

Teracerus quadricornis
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accounts

Domesticated yak are distributed more broadly across the
highlands of central Asia.

HABITAT

A species of the high altitudes, it is found on high elevation
alpine steppes devoid of trees and bushes, down to elevations
of 6,560-16,400 ft (2,000-5,000 m). In late summer, yaks ex-
ploit this alpine-tundra biome foraging on the pockets of nat-
ural pasture. As snow begins to accumulate during fall in these
high elevations, they migrate to windswept areas of shallow
snow or to lower elevations where there are greater amounts
of accessible vegetation, such as in valleys and on plateaus.

BEHAVIOR

Yaks form herds, but they are segregated by sex. Female herds
comprised of adult females, their calves, and juvenile females
and males are typically 6-20 animals, but occasionally more
than 100. When males become sexually mature, they leave
these female groups and join with older bulls to form all-male
herds that are generally 2—5 animals, with some as large as 19.
Older bulls are often solitary. When threatened, group mem-
bers either flee or bunch together and collectively face the
predator. In either case, if young are present, they tend to be
in the center of the group. During the rut in September, ma-
ture bulls join female groups during the four-week breeding
season. Males compete for females, and rival males fight by
trying to gore each other’s flanks.

FEEDING ECOLOGY AND DIET

During summer, yaks consume a variety of growing grasses
and forbs such as wildflowers, and supplement their diet with
shrubs and lichen. During winter, they consume the dormant
grasses and lichens, including some mosses. Yak make altitudi-
nal migrations to exploit seasonal availability of forage.

REPRODUCTIVE BIOLOGY

Polygynous. Reproduction is timed to benefit from the rela-
tively short season of plant growth and less inclement weather;
they mate in September, and after a nine-month gestation pe-
riod, the single calf is born in June. Females give birth every
second year.

CONSERVATION STATUS

Classified as Vulnerable, wild yaks face habitat loss and degra-
dation due to livestock grazing on their natural pastures. These
alpine/tundra steppes are low in plant productivity and so com-
petition with livestock is exacerbated. Hunting by local people
for meat and hides continue to contribute to extirpation of
wild yaks. Besides ecological factors, interbreeding between do-
mestic yak and wild yak may pose additional threats to wild
populations.

SIGNIFICANCE TO HUMANS

First domesticated over 4,000 years ago, they have supported
human life throughout this time in harsh high elevation envi-
ronments. They are still important to the society and
economies of local peoples in many mountain areas in central
Asia. Wild yaks are hunted in some areas for meat, wool, and
other products. Domestic herds provide milk, cheese, meat,
wool, and hides, as well as draft animals and for transporting
goods. Their dung is collected for fuel. ®
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African buffalo
Syncerus caffer

TAXONOMY
Syncerus caffer (Sparrmann, 1779), Cape of Good Hope, South
Africa.

OTHER COMMON NAMES
French: Buffle d’Afrique; German: Kaffernbuffel.

PHYSICAL CHARACTERISTICS

Body length 82.6-118 in (210-300 cm); shoulder height 53-70
in (135-179 cm); tail length 29.5-43.3 in (75-110 cm); weight
1,100-1,984 1b (500-900 kg). Minor sexual dimorphism in
body size, with adult females weighing about 17% less than
adult males; the smallest subspecies from dense forests is half
the body weight of the plains form. The most notable feature
is its large head and broad muzzle. Males have relatively short
(up to 59 in [150 cm]) but stout horns that typically extend
sideways, first curving down, then up along the distal half of
their length. Females also have horns, but these are smaller
and narrower in girth than those of males. On older males, the
broad bases of the horns abut, forming an almost solid plate
across the forehead. The forest-dwelling subspecies have
shorter and less curved horns. The pelage is short across the
body and varies from black to reddish brown, depending on
subspecies, sex, and age class. The forest subspecies is reddish
brown. There is a fringe of long hairs on the ears and a short
mane. The tail is long, ending in a prominent black tuft of
hairs.

DISTRIBUTION

At a broad level, it is distributed in Africa from Guinea to
southern Sudan and then south to Angola and eastern South
Africa. Within large portions of this range, its populations are
confined to nature reserves. Across its geographic range, it in-

Syncerus caffer

Tragelaphus strepsiceros
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habits low to high elevations as long as there are sufficient
amounts of suitable habitat. It is particularly abundant in parts
of Kenya, Tanzania, Uganda, and Democratic Republic of the
Congo.

HABITAT

Most abundant in savannas and riparian complexes (e.g.,
swamps and river floodplains), but it also occupies forests,
grasslands, and shrublands from plains to mountains. In savan-
nas, it requires large areas of dense grass with thickets or trees
for resting cover. Populations that are forest dwelling obtain
sufficient cover from the trees and bushes, but must meet their
food requirements by frequenting small openings among the
forest where ground vegetation such as grasses and forbs are
abundant. Visit waterholes and muddy areas where they can
drink and also wallow.

BEHAVIOR

Form large groups comprised of subgroups complexly struc-
tured by sex and age. This structure is in part hierarchically
maintained by social dominance. Herd size is mediated by
broad habitat factors. In forest-dwelling buffalo, groups are
generally between 3-12 individuals comprised of females, their
calves, and yearlings; in open habitats, herds are larger, are
usually 50-500 animals, but occasionally reach up to 3,000.
These largest herds lack the cohesion of the smaller typical
groups. Adult females, their young, and males up to three years
old form relatively stable subgroups within the herd; males
older than three years form their own subgroups, while many
males older than 10 years are solitary. Together, these sub-
groups move about within the larger herd, as it moves
throughout its home range. During the dry season, some of
the all-male subgroups may leave the herd to exploit feeding
opportunities in an increasingly nutritionally challenging envi-
ronment. In most areas, breeding occurs in the rainy season
soon after calves are born. Males test the urine of females to
determine if they are in estrus; when ready to mate, the cow
will stand and allow the bull to mount and copulate.

FEEDING ECOLOGY AND DIET

Primarily grazers on savannas, consuming vast quantities of
grasses. However, the subspecies inhabiting forests include a
relatively large amount of shrubs in their diet. Not highly se-
lective feeders, so can acquire the bulk of their forage more
easily where there are tall grasses.

REPRODUCTIVE BIOLOGY

Polygynous. Reproduction is tied closely to the rainy season.
The gestation period is approximately 11.5 months. Cows first
calve when 4.5-5 years old, producing a single young, although
occasionally twins are born. Thereafter, mature cows typically
reproduce ever two years. Males do not participate in the rut
until they are about seven years old.

CONSERVATION STATUS

Classified as Lower Risk/Conservation Dependent. After
rinderpest epidemics around the turn of the century, it was
greatly reduced across much of its range and extirpated in
some regions. Since then, populations have increased and the
species has reoccupied much of its former range. However, loss
of lower elevation habitat to agriculture has restricted it to na-
ture reserves in many areas.

SIGNIFICANCE TO HUMANS

Hunted by local peoples for meat. As well, it has a reputation
for being dangerous and so with its formidable size, this adds
to its allure for trophy hunters. Such reputation also makes it
undesirable in areas inhabited by humans. &
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Greater kudu
Tragelaphus strepsiceros

TAXONOMY
Tragelaphus strepsiceros (Pallas, 1766), Cape of Good Hope,
South Africa; or Namibia.

OTHER COMMON NAMES
French: Grand koudou; German: Grosskudu.

PHYSICAL CHARACTERISTICS

Body length males 76.7-96.4 in (195-245 cm), females
72.8-92.5 in (185-235 cm); shoulder height males 47.2-59 in
(120-150 cm), females 47.2-55.1 in (120-140 cm); tail length
males 13.7-21.6 in (35-55 cm), females same; weight males
496-694.6 1b (225-315 kg), females 396.8-473.9 1b (180-215
kg). Sexual dimorphism is moderate, with females being are
5% shorter in length than males and weigh 27% less than
males. Males have longest horns in all the Bovinae, extending
66 in (168 cm) or longer in a double spiral; females normally
lack horns, but occasionally some individuals have very small
ones. The general pelage color is brown and there are several
thin, widely spaced vertical stripes along the body from shoul-
ders to rump; the number of stripes depends upon the sub-
species. Adult males also have a notably grayish neck. There is
a pronounced gray mane hanging from the neck and a band of
longer, darker hair running along the spine from the neck to
the rump, but most prominently over the shoulders. This ridge
of hairs can be erected to form a narrow crest outlining the
back. The head has a white strip across the rostrum (nose), just
below the eyes. The moderately long tail is white beneath with
a black tip.

DISTRIBUTION

Found widely distributed in Africa, occurring in southern
Chad, northern areas of the Central African Republic, western
and eastern Sudan, northeast Uganda, Ethiopia, and Somalia,
and then south and southwest to South Africa, Namibia, An-
gola, and southeastern Democratic Republic of the Congo.
The species has been extirpated in many regions of its former
range, and the current main stronghold is South Africa with
some major areas of representation in East Africa.

HABITAT

Favors open woodlands with scattered and dense brush, and is
found where such vegetation occurs, including plains, rocky
hills, and low mountains. It requires brushy thickets for resting
cover, and can be found along the wooded banks of dry river
courses. Generally, they prefer habitats that provide conceal-
ment.

BEHAVIOR

Females form small herds typically of 6-12 individuals, includ-
ing young, although some form with up to 20 members, con-
sisting of females, their young, and subadult males. Larger
groups up 40 will form temporarily. Mature males join these
female groups during the mating season, but otherwise live
separately for most of the year, either singly or with other
males in rather loose groups consisting of up to 10 males.

FEEDING ECOLOGY AND DIET

Primarily browsers, consuming leaves and twigs of a great vari-
ety of shrubs and trees, including the seed pods of acacias.
They will also periodically consume grasses and forbs.

REPRODUCTIVE BIOLOGY
Polygynous. Reproduction is tied closely to seasonal patterns
of rain. Females give birth to a single young after a gestation
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period that has been estimated to be 7-9 months. Young spend
most of the day hidden while their mothers go elsewhere to
feed. After about two weeks, young join the herd but continue
to hide, mainly at night, for another month.

CONSERVATION STATUS

Classified as Lower Risk/Conservation Dependent. Kudu pop-
ulations were decimated at the beginning of the twentieth cen-
tury by Rinderpest epidemics. As a result, the species was
greatly reduced across much of its range and extirpated in
some regions. Since then, it has reoccupied much of its former
range in South Africa. However, in East Africa, loss of habitat
at lower elevations has restricted the species to certain areas,
including many protected parks and reserves.

SIGNIFICANCE TO HUMANS

Hunted by local peoples for meat. Male greater kudu are much
sought-after by trophy hunters because of their large impres-
sive horns. It is also a favorite zoo animal because its impres-
sive size, interesting pelage, and unusual horns appeal to
visitors. @

Water buffalo
Bubalus bubalis

TAXONOMY
Bubalus bubalis (Linnaeus, 1758), Asia.

OTHER COMMON NAMES
English: Asian buffalo; French: Buffle de 'Inde; German:
Wasserbiiffel.

PHYSICAL CHARACTERISTICS

Body length 98.4-118.1 in (250-300 cm); shoulder height
59-74.4 in (150-189 cm); tail length 23.6-39.3 in (60-100
cm); weight 1,543-2,645 1Ib (700-1,200 kg). Females are
slightly smaller and weight about 20% less than males. The
largest member of the Bovinae, it is a heavy, bulky animal
with disproportionately large feet, whose wide hooves help it
avoid sinking too deeply in the mud as it moves about wet-
lands and swamps. Pelage of wild water buffalo, although
somewhat sparse, is dark gray to black; domesticated forms
can exhibit a range of coat colors. The relatively long tail
ends with a bushy tuft of black hairs. Males have massive
crescent-shaped pointed horns about 47.2 in (120 cm) long
that are almost triangular in cross-section and with heavy
ridges on their surface. With the flattened side of the trian-
gular horn facing upward, the horns extend back, almost par-
allel with the slope of the face. Females also have horns,
which after adjusting for their smaller size, are relatively the
same size as in males. Domesticated water buffalo have much
smaller bodies, almost one-half the size, and also smaller
horns than the wild form.

DISTRIBUTION

In the mid-twentieth century, they occurred in two regions. In
one region, they were distributed from central peninsular In-
dia, north to Nepal, and east to Bhutan. In the second region,
they occurred on the Malay Peninsula and north and east to
Vietnam, with some on the north portion of the Island of Bor-
neo. This distribution is now severely contracted and frag-
mented. Currently, wild populations exist in only a few
protected areas in India, Nepal, and Bhutan. Another small
population occurs in a wildlife reserve in Thailand.
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HABITAT

Inhabit tropical and subtropical forests and grassland biomes.
Within these biomes, they are closely associated with water
and surrounding habitats ranging from lowland swamps to
forests, woodlands, and grasslands, and swamps along alluvial
plains. These riparian habitats are a mix of tall, dense grass-
lands interspersed with open forests, side streams, and small
lakes surrounded by short grasses. This complex of habitat
types provides abundant forage, as well as forest or dense
thickets for cover, along with water, not only to drink, but also
for creating muddy wallows in which they spend long periods
of the day partially submerged.

BEHAVIOR

In early studies made in the Assam region of northwestern In-
dia, they formed herds of 10-20 individuals, although up to
100 animals were observed in some groups; these groups were
very cohesive. In northern Australia, feral buffalo are abundant
and likely exhibit social behavior similar to that expected for
wild buffalo in their natural range. Adult females, their young,
and sub-adult females form small groups of up to 30 members.
Around three years of age, males leave these maternal groups
to form all-male groups of up to 10 young bulls. Old males
tend to be solitary. Several maternal groups are often loosely
organized into a larger herd that together occupy a common
home range and may come together nightly. Can frequently be
found for long periods during the day immersed in water or ly-
ing in muddy wallows.

FEEDING ECOLOGY AND DIET

Primarily grazers, they consume large quantities of grasses, but
also eat herbs, aquatic plants, and other vegetation from among
the highly productive grasslands and marshes in their home
range.

REPRODUCTIVE BIOLOGY

Polygynous. After a gestation of 300-340 days, cows give birth
to a reddish brown to yellow-brown calf. Normally, only one
calf is born, but occasionally females will give birth to twins.
They nurse for 6-9 months. The female typically produces one
calf every second year. Females can first mate when 1.5 years
old. Males usually do not leave maternal herds until three years
old. In some areas, mating and birth show little seasonal peri-
odicity. This can result in calves being found at any time of the
year within a herd. In other areas where there are seasonal dif-
ferences to forage supplies, there can be more distinct mating
and birthing periods.

CONSERVATION STATUS

Classified as Endangered. While domesticated water buffalo
are very abundant and distributed well beyond their natural
historic range, there are probably fewer than 4,000 wild water
buffalo left in the world, most of which are in Assam, India.
Within the near future, the species faces a high risk of extinc-
tion in the wild. Existing populations are very small and re-
stricted to a few nature reserves, most of which are widely
separated from each other. The main threats to the species are
from hunting and from encroachment by agriculture and live-
stock. As well, the wild water buffalo is threatened by hy-
bridization with domesticated forms and by diseases
transmitted from domestic livestock.

SIGNIFICANCE TO HUMANS

Offer food, hides, and other products to humans. However,
their most significant value to humans began 6,000 to 7,000
years ago when they were first domesticated in China near the
mouth of the Yangtze River. One of the most important do-
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mesticated species in southern and eastern Asia, they are also
important in most other subtropical and tropical parts of the
world. Large feral populations are established in places such as
Australia. Domestic water buffalo continue to provide, in addi-
tion to meat, horn, and hides, milk and butter fat. They also
provide low cost, accessible sources of power for plowing fields
and transportation of people and their crops.

Aurochs
Bos taurus

TAXONOMY
Bos taurus Linnaeus, 1758, Poloniaelig (or Uppsala, Sweden,
according to Thomas).

OTHER COMMON NAMES
English: Wild cattle, wild ox; French: Aurochs; German: Ur.

PHYSICAL CHARACTERISTICS

Body length 118 in (300 cm); shoulder height 68.8-72.8 in
(175-185 cmy); tail length 55 in (140 cm); weight 1,763-2,204
1b (800-1,000 kg). Sexual dimorphism is moderate, with fe-
males 20% smaller than males; males had horns, up to 31.5 in
(80 cm), that extended sideways and then turned upwards and
forwards. Females had notably smaller horns. The legs were
somewhat longer than in domestic cattle, and their forequar-
ters were larger than their hindquarters. In northern Europe,
the adult males were black-brown with a light streak along the
back. This pelage contrasted with a whitish circle around the
chin and muzzle. Aurochs were gray-brown in southern Eu-
rope and red-brown with a light saddle in Africa.

DISTRIBUTION

The original range of wild aurochs was extensive, stretching
from Europe to western Russia, and south to the Middle East
and northern Africa. Domesticated breeds are now distributed
worldwide, except for Antarctica.

HABITAT

Primarily a species of open forests and woodlands with grassy
openings. In Europe, such habitat provided abundant forage in
the form of grasses, forbs, and browse. These natural pastures
included wet meadows and, in the Pyrenees, sub-alpine park-
lands. In North Africa, they occupied more open steppe habi-
tat.

BEHAVIOR

Groups consisting of adult females with their calves and sub-
adults of both sexes, with adult males living in small all-male
groups, except during the mating season.

FEEDING ECOLOGY AND DIET

Beginning in spring and then throughout the summer, aurochs
would probably have fed on grasses and forbs, but also
browsed on buds and leaves from shrubs and other low vegeta-
tion. In fall, they would likely have consumed acorns where
available, but still relied primarily on grasses, forbs, and some
browse for most of their energy. In winter, they were reported
to live on dry leaves in forests. They probably browsed on
shrubs and other plants when grasses were unavailable.

REPRODUCTIVE BIOLOGY
Polygynous. Historical accounts indicate calves were born in
May and June after a gestation of nine months. Females proba-
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Bos taurus

Bison bison

bly gave birth first as two-year olds, and males would become
fully active in mating by about their fourth or fifth year.

CONSERVATION STATUS

Aurochs is not listed by the IUCN. The last known represen-
tatives of the wild form became extinct in Poland in 1627.
However, the species in the form of domestic cattle is cur-
rently more abundant and widely distributed than ever before.

SIGNIFICANCE TO HUMANS

Aurochs were probably killed for meat and hides by human
hunters. However, after domestication, cattle have provided
numerous products as well as sources of draft power and trans-
portation. All of these benefits helped facilitate development of
human societies and supported agriculture. 4

American bison
Bison bison

TAXONOMY
Bison bison (Linnaeus, 1758), Canadian River valley, New Mex-
ico, United States.

OTHER COMMON NAMES
French: Bison américain; German: Bison.

PHYSICAL CHARACTERISTICS

Body length males 95.2-125.2 in (242-318 cm), females
68.1-109.4 in (173-278 cm); shoulder height males 65.7-73.2
in (167-186 cm), females 59.8-61.8 in (152—157 cm); tail
length males 12.9-35.8 in (33-91 cm), females 11.8-20 in
(30-51 cm); weight males 1,199-1,999.5 Ib (544-907 kg), fe-
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males 701-1,201 1b (318-545 kg). High sexual dimorphism,
with females 20% shorter in length, but 40% less in weight
than males; the largest mammal in North America, it has a
broad head that seems to be held low because it is followed by
a prominent hump over the shoulders created by elongated
spines on the thoracic vertebrae. The hindquarters are much
smaller than the forequarters. The legs are short and the tail is
medium length, terminating with tuft of black hairs. Pelage is
brown to dark brown, with longer hairs on the front and top
of the head, along the neck, and onto the shoulders and fore-
quarters, including the forelegs. The hair on the rest of the
body is much shorter. The ears are partly hidden among the
long fur on the head. Although larger in males, both sexes have
a beard of long hairs that extend below the chin. Both sexes
also have a fringe of long, dark hair running along the lower
margin of the neck as far as the chest to form a noticeable
mane. Males have a relatively larger shoulder hump than fe-
males and also have longer hair on their heads. Males have
short black horns that extend to the side and curve upward,
then inward near their sharply pointed tips. Females have
horns, but they are more slender, and often shorter and more
curved than those of males.

DISTRIBUTION

Historically, they occurred from northwestern Canada to cen-
tral Canada and then south through much of the United States
to northern Mexico. Although there are numerous herds pri-
vately managed on ranches and game farms, wild populations
are reduced to a few remnant populations and confined to a
few parks and reserves in North America.

HABITAT

Inhabited a variety of ecosystems as long as there was sufficient
grassland and meadows on which to graze. In northern areas,
they inhabited mixed wood forests and parklands as well as ex-
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tending into the boreal forests where wet sedge meadows oc-
curred. In more southern regions, they inhabited the long and
short grass prairies and parklands across central plains and into
the foothills of the Rocky Mountains. Primarily grazers, they
relied on grasslands as their primary habitat type, even in
northern regions where grasslands and meadows were patchily
distributed. Present-day, free-ranging populations occur in ar-
eas representative of these primary historic habitats.

BEHAVIOR

Females, calves, and 1-3-year-old males form mixed groups
that may contain one or two older males. Additional adult
males may join these groups during the rut. Mixed groups tend
to be quite cohesive and with strong hierarchies. The three-
year-old and older males form small all-male groups of up to
30 animals, although many adult males also occur alone or in
pairs. During the rut, these male groups join with female
groups. Herds can grow even larger during seasonal migra-
tions. During these migrations bison may travel over 124 mi
(200 km) as the animals move to ranges where there is greater
forage and shallower snow. Males are polygynous, but an adult
male associates with a single female within the larger group. A
typical behavior, both sexes wallow; the animals paw a shallow
depression in the ground and roll in it.

FEEDING ECOLOGY AND DIET

Bulk feeders, they are typically not highly selective in their
food habits. They rely on obtaining large amounts of low-qual-
ity forage, rather than small amounts of high-quality forage.
Feed almost exclusively on grasses and sedges. Occasionally,
they consume forbs and browse, but these food types are mi-
nor components of their diet. This dependence on grasses tied
bison closely to short and long grass prairies characteristic of
the central part of the North American continent.

REPRODUCTIVE BIOLOGY

Mating varies across their geographic range, but mostly takes
place during July and August in the southern regions, but ex-
tending into September in northern regions. Polygynous. Ges-
tation is on average 285 days, after which they give birth to
single calf in spring; twins are very rare. Adult females produce
calves usually each year, and generally give birth alone, prefer-
ring areas with some taller vegetation for concealment. The
calf can run within three hours of birth, and are weaned at
7-12 months. For the first three months of life, they are a red-
dish brown color that is in marked contrast to the darker
pelage of the adults.

CONSERVATION STATUS

Classified as Lower Risk/Conservation Dependent. Histori-
cally, they ranged across half of the North American and num-
bered in the millions. Their range and abundance has been as
severely diminished. Wild American bison occur only in sev-
eral national parks and wildlife reserves in Canada and the
United States. However, they also occur on numerous ranches
and privately held herds; in fact, there are more bison in pri-
vate ownership than on public protected areas, thus as a species
they are not at risk of extinction. Threats to wild bison come
mainly from diseases and parasites transmitted from domestic
livestock.

SIGNIFICANCE TO HUMANS

At one time, American bison were the most important game
animal for indigenous people across the plains of central and
western North America. They provided all manner of uses and
products from meat, bones for tools, hides for blankets, leather
for garments, and sinews for twine. Skins and horns were also
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used in ceremonies by Aboriginal peoples. Bison raised on
ranches provide a select market for wild game meat and in
some places they continue to be desired trophies for hunters. ¢

Chousingha

Tetracerus quadricornis

TAXONOMY
Tetracerus quadricornis (de Blainville, 1816), India.

OTHER COMMON NAMES
English: Four-horned antelope; French: Tetracere; German:
Vierhornantiope.

PHYSICAL CHARACTERISTICS

Body length 31.4-43.3 in (80-110 cmy); shoulder height
21.6-25.5 in (55-65 cm); tail length 3.9-5.9 in (10-15 cm);
weight 33-55 1b (15-25 kg). Unique among Bovinae because
the males have two pairs of horns longer pair is 1.9-4.7 in
(5-12 cm), smooth, and black, positioned at the top of the
head just anterior to the ears; second pair is much smaller, be-
tween 0.7-1.5 in (2-4 cm) long, and located on the forehead
well between the orbits. Females are hornless, and they exhibit
little sexual dimorphism. Pelage is brown to reddish brown on
the back, getting lighter on the sides and changing to white
along the abdomen and insides of the legs. The anterior sur-
face of each leg is dark brown. The rostrum and forehead is
dark brown to blackish. The outer surfaces of the ears are col-
ored similarly and they have an almost-black rim. The upper
lip along the sides is white as is beneath the jaw. This changes
to a brown neck that is lighter than the back and sides.

DISTRIBUTION

Occur in thickets and wooded areas across most of India and
into Nepal; absent from northeast India and the southern quar-
ter of the Indian Peninsula. Occur in many parks and nature
reserves, but are increasingly absent from lands outside these
protected areas.

HABITAT

Occupy a variety of habitats such as dry deciduous, dry decidu-
ous scrub, and southern tropical moist mixed deciduous forest
types. Many of these forests occur in hilly terrain, but have
some flatter areas providing small grassy openings. They fre-
quent these meadows and other small openings, but never stray
far from dense thickets of bushes or bamboo where they
quickly retreat when disturbed. These landscapes are generally
dissected with streams and small rivers, and they are frequently
seen near water.

BEHAVIOR

Normally found as solitary or in groups of two. During the
rut, males are aggressive towards other males. Individuals seem
to occupy the same home range year-round.

FEEDING ECOLOGY AND DIET

Eat a variety of plants and plant parts. As they travel their di-
verse habitats, they consume leaves of shrubs, shoots, fruit, and
grasses.

REPRODUCTIVE BIOLOGY

Mating occurs over a somewhat protracted breeding season
from June through September and coincides with monsoon
rainy season. Polygynous. Gestation is 7.5-8 months; most
young are born February through March. Adult females give
birth to between one to three young.
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CONSERVATION STATUS

Classified as Vulnerable. Although they are still widely distrib-
uted in their historical range, local populations face threats
from hunting for meat and loss of habitat to deforestation as
well as degradation of habitat due to grazing by livestock.
Other conservation concerns are that the areas occupied by
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chousingha are increasingly becoming isolated as habitat frag-
mentation proceeds through agricultural practices.

SIGNIFICANCE TO HUMANS
The species has little significance to humans other than its
unique curiosity as the only mammal with four horns. ¢

Common name /

Scientific name/ Physical Habitat and Conservation
Other common names characteristics behavior Distribution Diet status
European bison Short hair in neck area, pelage is same ~ Temperate coniferous forest  Extinct except where Grasses, mosses, trees,  Endangered
Bison bonasus color as relatives. Horns are well- like Bialowieza. For feeding,  reintroduced — and shrubs.
Spanish: Bisonte europeo developed. Average female weight 662—  prefer areas of vegetation at  eastern Poland, western
1,190 Ib (300-540 kg), male 882— least 20 years old. Remain in  Russia, and Caucasus
2,028 Ib (400-920 kg). large groups during winter Mountains.
and break into male-oriented
groups during calving
season. Most of life is spent
feeding and resting.
Gaur Coat is short, dense, and dark brown. Tropical woodlands, but have India; Nepal; Myanmar; Grasses, shoots, and Vulnerable
Bos frontalis Lower legs white to tan, dewlap under been largely disturbed. Thailand; south Tibet  fruit.
French: Gaur shin extends between front legs. Diurnal, live in groups led by  and Yunnan, China;
Shoulder hump pronounced in adult a single male. southern Vietnam;
males. Horns found on both sexes. Cambodia; and
Bulging gray-tan ridge connects horns Peninsular Malaysia.
on forehead. Head and body length 98—
130 in (250-330 cm), shoulder height
67-87 in (170-220 cm), tail length 27—
39in (70-100 cm), weight 1,543-2,205
Ib (700-1,000 kg ).
Banteng Males are dark chestnut brown, cows Open, dry, deciduous forests. Myanmar, Thailand, and Grasses, bamboo, Endangered
Bos javanicus and juveniles are reddish brown. Both Generally occur in groups of  Indochina south to leaves, fruit, and young
French: Banteng sexes carry horns. Considered the most ~ 10-30 individuals. northern Peninsular branches of woody
beautiful of all wild cattle. Adult male Malaysia; Java; Borneo; shrubs.
weight 1,400-1,760 Ib (635-798 kg), introduced to Australia,
females 1,320-1,500 Ib (600-680 kg). Bali Island, Sangihe and
Average life in wild is 11 years. Enggano Islands; and
domesticated in South-
east Asia.
Kouprey Dark brown or black. Body is massive, Prefer open deciduous Cambodia, southeast ~ Primarily grazers, but Critically
Bos sauveli legs are long, backs are humped. forests, grasslands, wooded  Thailand, southern will also consume fruit. Endangered
French: Boeuf gris cambodgien; grasslands, and patches of ~ Laos, and western
Spanish: Kouprey, toro cuprey closed monsoon forest. Vietnam.
Nocturnal.
Nilgai Large body with short, smooth horns in  Ranges from level ground and Eastern Pakistan and ~ Mixed feeders, preferring  Lower Risk/
Boselaphus tragocamelus males. Gray to brownish gray in males,  thin brush with scattered northern India south to  browse, short grass, Conservation
females and young are brown to orangish. trees, to cultivated plains. Bombay and Mysore;  and agricultural crops. Dependent
Patches of white on face and below chin.  Usually herd in small groups  and introduced into
White “beard” or tufts of hair present. of 10 individuals. Texas, United States.
Stands 46-60 in (119-150 cm) at the s
houlder. Weight 240-275 Ib (109-
306 kg).
Anoa Young have thick, yellowish brown, Lowland forests including Sulawesi. Grasses, ferns, saplings,  Endangered
Bubalus depressicornis woolly hair. Adults have thick, black skin  secondary formations and palm, ginger, and fallen
French: Anoa des plaines; with white or yellowish white stockings ~ swampy areas, along coasts, fruit.
Spanish: Anoa de ilanura on each foreleg. Sometimes there are and also at high elevations in
blotches of white on throat or nape. mountainous areas.
Horns are triangular and wrinkled. Weight Aggressive toward humans.
198-662 Ib (90-300 kg). Can live up to 30 years.
Bushbuck Males have horns that spiral once and Forest edges or brushy Southern Mauritania to  Herbs, leaves, twigs, Not threatened
Tragelaphus scriptus are parallel to one another. Both sexes covers near rivers or streams. Ethiopia and southern  and flowers.

[continued]

have white spots and stripes, patterns
vary geographically. Weight ranges from
88 t0 176 Ib (40-80 kg), males being
larger than females.

Aggressive, nocturnal, good
swimmers. Generally solitary,
but have been seen in small
groups.

Somalia, and south to
northern Namibia and
South Africa.

24

Grzimek’s Animal Life Encyclopedia




Vol. 16: Mammals V

Subfamily: Bovids |

Common name /
Scientific name/
Other common names

Physical
characteristics

Habitat and

Greater kudu
Tragelaphus strepsiceros from 39 to 60 in (100-150 cm). Large

horns, body coloration varies from

ten stripes along backs, tails tipped with
white undersides. Males have beards.
Average weight 265695 Ib (120-315 kg).

Mountain nyala
Tragelaphus buxtoni

Coat is grayish chestnut or sandy gray-

length 75102 in (190-260 cm), tail

330-660 Ib (150-300 kg).

Tallest antelopes, shoulder heights range  Areas where adequate cover ~ Southern Chad,

and thickets. Live in
reddish brown to blue-gray, with darkest ~ temporary groups of one to
individuals in southern populations. Six to three individuals.

High-altitude woodland,
brown. Males are larger than females and bush, heath, moorland, and ~ Valley.
have spiral-shaped horns. Head and body valley-bottom grassland.

Travels in small groups of

length 7-10 in (20-25cm), adult weight  two to 13 animals.

Conservation
behavior Distribution Diet status
Herbs, fruits, vines, Lower Risk/
is provided, including bushes northern Central African flowers, and some new Conservation
Republic, western and ~ grass. Dependent
eastern Sudan, north-
east Uganda, Ethiopia
and Somalia south and
southwest to South
Africa, Namibia, Angola
and southeast
Democratic Republic of
the Congo (Zaire).
Ethiopia, east of Rift Herbs, shrubs, grasses,  Threatened

ferns, and lichens.
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Bovids 11
Hartebeests, wildebeests, Eemsboks, oryx,
S

and reedbuc
(Hippotraginae)

Class Mammalia

Order Artiodactyla
Suborder Ruminantia
Family Bovidae
Subfamily Hippotraginae

Thumbnail description

Medium to large grazing antelopes, slender to
heavily built; male horned (also female in some
species); color white, gray, brown, red-brown, or
black; some with prominent facial markings

Size

Body length 3.5-8.8 ft (105-265 cm); shoulder
height 2.1-5.3 ft (65-160 cm); tail 4 in to 3.3
ft (10-100 cm); 42-680 Ib (19-309 kg); horns
6 in to 5.5 ft (15-165 cm)

Number of genera, species
7 genera; 23 extant species, 1 recently extinct

Habitat

Dry to wet grasslands, wetlands, light woodland,
savanna, and deserts up to 16,400 ft (5,000
m)

Conservation status

Recently Extinct: 1 species; Extinct in the Wild:
1 species; Critically Endangered: 2 species;
Endangered: 1 species; Lower Risk/Near

Threatened: 1 species; Lower Risk/Conservation

Dependent: 18 species Distribution

Africa and Arabia

Evolution and systematics

The subfamily Hippotraginae, the grazing antelopes, in-
cludes 24 species in 11 genera. Fossil bovids first appear in
early Miocene deposits; the earliest African material being
from Libya about 20 million years ago. Analysis of mito-
chondrial DNA suggests there was a rapid radiation of the
family in that period, perhaps in association with the emer-
gence of savanna habitat in Africa, and that all living lineages
had arisen by 16-17 million years ago (mya).

The subfamily classification used recognizes three tribes.
The Reduncini includes nine species in three genera: Redunca
(reedbucks) comprises the southern reedbuck (R. arundinum),
bohor reedbuck (R. redunca), and mountain reedbuck (R. ful-
vorufula). Kobus contains the waterbuck (K. ellipsiprymnus), the
lechwe (K. leche) and Nile lechwe (K. megaceros), the kob (K.
kob), and the puku (K. vardonii). The gray rhebok (Pelea capre-

olus) is also included, although its classification is controver-
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sial and it is sometimes placed in its own subfamily (Peleinae),
or even with the dwarf antelopes (Antilopinae; Neotragini) or
goats (Caprinae).

The Alcelaphini, with eight species in five genera, includes
the black wildebeest (Connochaetes gnou), the blue wildebeest
(C. taurinus), the sassabies, and the hartebeests. The sassabies
comprise three species: Hunter’s hartebeest (D. hunteri), the
blesbok and bontebok (D. pygargus), and the topi (D. lunatus),
while the hartebeests include the hartebeest (Alcelaphus buse-
laphus) and Lichtenstein’s hartebeest (4. lichtensteini). The im-
pala (Aepyceros melampus) is sometimes placed in the
Antilopinae, or in its own subfamily (Aepycerotinae), but it is
now thought to be an early offshoot of the Alcelaphini.

The horse-like antelopes (Hippotragini) have seven
species in three genera. Hippotragus contains the extinct
bluebuck (H. leucophaeus), the roan (H. equinus), and the sable
(H. niger), plus three oryx species, the scimitar-horned oryx
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Wildebeest (Commachaetes taurinus) mating, Ngorongoro Crater, Tanzania. (Photo by Animals Animals ©A. & M. Shah. Reproduced by permission.)

(Oryx dammabh), the Arabian oryx (O. leucoryx), and the gems-
bok (O. gazella). The addax (Addax nasomaculatus) is also in-
cluded.

Some authorities elevate these tribes to subfamily status
(Reduncinae, Alcelaphinae, and Hippotraginae).

Alcelaphines appeared first in the fossil record about five
mya and appear to be almost wholly African in their evolution.
Early Pleistocene remains of Pelea are known, while Hippotra-
gus species and the southern reedbuck first appear in the mid-
dle and upper Pleistocene. Earlier Redunca species appeared in
the late Pliocene or lower Pleistocene, at which time the first
Kobus fossils are recorded. Fossil Aepycerotine over three mil-
lion years old are known from East Africa.

Physical characteristics

The Reduncini is an assemblage of medium to large
species, the males having strongly ridged horns that are short
and curve forward at the tips in reedbucks, but long and lyre-
shaped in most Kobus species. The reedbucks are pale brown
in color, with short hair. Kobus species have a long, rough coat.
Color varies from yellowish brown to mid-brown or bright
chestnut, males being darker, some almost black. The under-
parts are white, and there is also white on the rump and of-
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ten on the face. Lechwes are higher at the hindquarters than
at the shoulders, and have long pointed hooves and large
pseudo-claws, an adaptation to their semi-aquatic existence.
The smallest species, the gray rhebok, is lightly built with
short, almost vertical horns and a grayish woolly coat.

With the exception of the impala, the Alcelaphini are
medium to large, with horns in both sexes, either smooth and
initially curving downward (Connochaetes) or upright, ridged
basally and twisted (other genera). They have long heads, el-
evated shoulders, and thin legs. Color varies from gray to red-
dish brown or almost black. Wildebeests have a mane, a beard,
and a very long, tufted tail; the black wildebeest also has a tuft
of stff hairs on the face. The impala is medium sized, slen-
der and gazelle-like, with long, lyrate horns only in the male.

The Hippotragini are large and horse-like, with a long,
tufted tail. Both sexes have long, ridged horns that may be
straight, backwardly curved, or spirally twisted. All species ex-
cept the addax have a mane. Colors range from white, cream,
or gray (desert species) to chestnut; sable bulls are black.
There is often a conspicuous head pattern. Desert species have
large, widely splayed hooves for traveling in sand. The extinct
blue antelope was a smaller, lightly built species, standing only
3.3-3.9 ft (100-120 cm) high at the shoulder, with a blue-gray
coat and curved, swept-back horns.

Grzimek’s Animal Life Encyclopedia
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Blue wildebeest (Connochaetes taurinus) at a waterhole in Etosha Na-
tional Park, Namibia. (Photo by Animals Animals ©Ana Laura Gonza-
lez. Reproduced by permission.)

Distribution

"The Hippotraginae are confined to Africa and Arabia. The
members of the tribe Reduncini are grassland and wetland an-
telopes, the bohor and southern reedbuck occupying north-
ern and southern lowland savannas, respectively, while the
mountain reedbuck occurs in three widely separated relict
populations in Cameroon, East Africa, and southeast Africa.
The waterbuck is widespread in sub-Saharan savannas, the e/-
lipsiprymnus group of subspecies ranging from East Africa to
southern Africa, almost entirely east of the Great Rift Valley,
and the defassa group occurring west of the rift. The lechwes
are confined to wetlands of central-southern Africa and Su-
dan/Ethiopia, while the kob and the puku occur in the north-
ern and southern savanna zones, respectively. The gray
rhebok is confined to upland areas of South Africa, Lesotho,
and Swaziland.

In the Hippotragini, the roan antelope ranges from Sene-
gal east to Ethiopia and south to South Africa, while the sable
antelope is largely confined to eastern Africa. The other mem-
bers of this tribe are dry-country species: the addax and the
scimitar-horned oryx occur in the Sahel and Sahara zones, the
Arabian oryx in the Arabian peninsula, and the gemsbok in
East Africa and southwestern Africa.

Restricted-range species within the Alcelaphini include the
blesbok/bontebok of South Africa and Hunter’s hartebeest of
Kenya and Somalia. The topi has a fragmented distribution
in savannas from Senegal east to Ethiopia and south to South
Africa. Lichtenstein’s hartebeest occurs in savanna from East
Africa to southern Africa, while the red hartebeest ranges from
Senegal to Somalia and south to Tanzania, and from south-
ern Angola to Zimbabwe and South Africa. The blue wilde-
beest occurs in grasslands from Kenya and Angola to South
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Africa, but the black wildebeest only in South Africa. The im-
pala is widespread in savanna woodland from Kenya to An-
gola and South Africa.

Habitat

The Hippotraginae have colonized all African grassland
habitats from permanently inundated swamps to montane
grasslands, the dry Sahel region, and the Sahara and Namib
deserts.

Oryx species and the addax frequent the most arid areas.
Addax are true desert antelopes, while gemsbok occur in grass-
land, dry steppe, light open woodland, brush savannas, and
stony plains, as well as semi-desert and desert. Scimitar-
horned oryx favored semi-desert and grassy steppes, while
Arabian oryx occupied similar habitat in the Arabian and Sinai
peninsulas. The other two members of the Hippotragini, the
roan and sable antelopes, inhabit moist grasslands and open
woodlands.

The Alcelaphini occupy the fertile grasslands and wood-
lands of the moist northern and southern savannas. The topi
specializes on the grass of valley bottoms and intermediate
vegetation zones. Red hartebeest favor the margins of woods,
scrub, and grassland, while Lichtenstein’s hartebeest prefers
mixed open woodland and floodplain grassland. Blesbok, bon-
tebok, and black wildebeest occur in South African grasslands,
while the blue wildebeest ranges over open grasslands and

Gemsbok (Oryx gazella) live in arid areas of Africa and can survive days
without drinking water. (Photo by David M. Maylen lll. Reproduced by
permission.)
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Hartebeest (Alcelaphus buselaphus) grazing in Etosha National Park, Namibia. (Photo by Animals Animals ©Peter Weimann. Reproduced by per-

mission.)

woodlands of the southern savannas, being particularly com-
mon where grass is short after fire or grazing by other species.
The impala inhabits the open woodlands in central and south-
ern Africa.

Wetlands and montane grasslands are the home of the Re-
duncini. The southern and bohor reedbucks inhabit lowland
floodplains and inundated grasslands of the southern and
northern savannas, respectively, while the waterbuck lives in
savanna and woodland adjacent to wetlands. Lechwe occur at
floodplains and seasonally inundated swamps, while the puku
and the kob inhabit moist savannas, floodplains, and the mar-
gins of adjacent light woodland. The mountain reedbuck and
gray rhebok inhabit upland grasslands, the rhebok often in
more exposed and rocky situations.

Behavior

Most species are most active in the early morning and late
afternoon. Some such as the roan antelope and the desert oryx
species are also active at night. The southern reedbuck is
largely nocturnal when food and water are plentiful, but be-
comes more active during the day in the dry season. Desert
oryx species and the addax excavate scrapes with their front
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legs in the shade of bushes or rocks, in which they rest dur-
ing the heat of the day.

Socialization is poorly developed in the reedbucks and the
gray rhebok, which live singly or in pairs, or in small groups
of females and young that either live within the territories
of single males or range over a few male territories. The
other species in the subfamily are more social and occur in
larger groups. In most species, adult males hold territories
(often year-round), females and young form herds, often
with a distinct hierarchy and led by a dominant female, and
non-territorial adult males form bachelor herds. During the
rutting season, territorial males mate with females from
herds entering their territories.

Lechwe occur in large aggregations, while kob and topi
also sometimes occur at a high density. In such situations,
these species usually maintain territorial breeding grounds
(leks) during the rut. When population density is not high,
kob and topi do not lek, but individual males hold small ter-
ritories.

Addax and oryx have a tight social structure, with a small-
ish herd centered on one or more adult bulls and with a hi-
erarchy of adults of both sexes.

Grzimek’s Animal Life Encyclopedia
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Coke’s hartebeest (Alcelaphus buselaphus cokii) mother and calf.
(Photo by David Madison. Bruce Coleman, Inc. Reproduced by per-
mission.)

Several different methods are used to mark territories. Re-
duncines lack functional pedal and pre-orbital glands and do
not physically mark the habitat; reedbuck advertise the terri-
tory by whistling. Rhebok mark the territory with urine and
preputial gland secretions. The Alcelaphini use pedal glands
and dung middens, while facial or pre-orbital gland secretions
are mainly used to mark the body. Sable use visual marks (veg-
etation damage), feces, pedal scent, and display.

Elaborate dominance displays and appeasement behavior
often replace or reduce aggression, and it is uncommon for
serious injury to result from fighting. However, gray rhebok
sometimes have serious fights in which individuals are killed.
Sable, roan, and the Alcelaphini are unusual in that males fight
in a kneeling position. The demands of a hierarchical society
have given rise to unique ritualized oryx tournaments, in
which herd members run around in circles with sudden spurts
of galloping and ritualized pacing interspersed with brief horn
clashes.

Courtship displays include approaching in an erect or a
low stretch posture, prancing with nose-lifting, male walking
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behind female (mating march), foreleg-lifting, and urine test-
ing (in gray rhebok, impala, the Hippotragini, and the wilde-
beests).

Many species wander in response to the availability of food.
Lechwe follow the rising and falling waters of their floodplain
habitats, feeding on exposed grasses. Scimitar-horned oryx
migrate seasonally in search of grazing areas. Blue wildebeest
may be sedentary, nomadic, or migratory, depending on the
local distribution of rain and green grass; the regular and spec-
tacular migrations of the herds in the Serengeti of Tanzania
are famous.

Feeding ecology and diet

The Hippotraginae are primarily grazers, although several
species also browse during the dry season, while desert and
semidesert species supplement a basic diet of grass with food
such as acacia seed pods, wild melons, cucumbers, tubers, and

bulbs.

The addax is adapted to coarse food and the absence of
water in its desert habitat. It can apparently sense patches of

Gemsbok (Oryx gazella) mating interaction. (Photo by K & K Ammann.
Bruce Coleman, Inc. Reproduced by permission.)
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Gemsbok (Oryx gazella) running on the Etosha Plain, Etosha, Namibia.

vegetation at long distance and obtains sufficient water from
its food. The scimitar-horned oryx eats a variety of grasses
and forbs, utilizing plants with relatively high water and pro-
tein content. Because of its ability to locate these plants, and
to physiologically conserve water, it is capable of going for
long periods without drinking. The gemsbok can go without
water for several days, but drinks at streams and waterholes
when water is available. Oryx are experts at finding water and
often dig into dried riverbeds to access ground water. Roan
and sable are mainly grazers, but will also browse, particu-
larly during the dry season.

The mountain reedbuck is adapted to a coarse, fibrous diet
and can go for long periods without water. The other reed-
buck species, and the waterbuck, predominantly graze on
grasses and reed shoots. Lechwe eat mainly grasses, but also
eat sedges and other semi-aquatic plants, and often graze in
water up to shoulder height. Pukus also predominantly eat

grasses. The gray rhebok predominantly browses on shrubs
and forbs.

Wildebeest eat grass, but the black wildebeest will browse
during the winter. Blue wildebeest prefer areas of short grass,
especially that sprouting on burnt areas or after rain. The sass-
abies are almost exclusively grazers, while the impala is an in-
termediate mixed feeder, largely grazing in the rains, but often
browsing extensively in the dry season.
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(Photo by J & D Bartlett. Bruce Coleman, Inc. Reproduced by permission.)

Reproductive biology

Reproductive cycles are often closely linked to the annual
rainfall pattern so that, in regions with distinct rainy and dry
seasons, births often peak in or near the rains. However, sev-
eral species show no marked seasonal peak in breeding, for ex-
ample, the Arabian oryx and the beisa oryx produce calves in
any month, while roan produce a calf about every 10.5 months.

All Hippotraginae species bear single offspring, although
waterbuck occasionally have twins. Estrus lasts for a day in
territorial species and several days or more in non-territorial
species. Gestation is 8-9 months in larger species and 6.5-8
months in the smaller species, but the gray rhebok has a nine-
month gestation period.

In most species, the female leaves the herd or family group
to give birth. Most species produce relatively helpless young
that lie hidden for a period varying from only 1-2 days (im-
pala) to two months or more (reedbucks). However, female
wildebeest bear calves within the herd and the young can run
a few minutes after birth. Young tsessebe (Damaliscus 1. luna-
tus) are also able to keep up with the herd from shortly after
birth.

Females return to hidden calves to suckle them. In herd-
ing species, calves associate together when they rejoin the
herd, returning to the mother for nursing and in emergen-
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A common reedbuck (Redunca arundinum). (Photo by © Image Ildeas,
Inc./PictureQuest. Reproduced by permission.)

cies. In most species, weaning takes place at 6-8 months, but
blesbok, topi (Damaliscus lunatus jimela), and black wildebeest
are weaned at four months. Addax and scimitar-horned oryx,
which live in very arid environments where water is at a pre-
mium, wean their young at only 3.5 months. In contrast,
young Lichtenstein’s hartebeest are not weaned until they are
12 months old.

In most species, females begin breeding when 1-2 years
old. Males may be sexually mature at 18 months to 2 years,
but often have to wait for several more years before they can
occupy a territory; they do not breed until 4-6 years of age.
Longevity varies with species, being about 10 years in some
(e.g., reedbuck) and reaching 20 years in the black wildebeest,
scimitar-horned oryx, and Lichtenstein’s hartebeest.

Conservation status

Populations of all species have suffered declines in recent
years, and their ranges have been reduced, largely as a result
of habitat loss (especially due to agriculture and competition
from domestic stock), human disturbance, hunting, and
poaching. Droughts and disease have also seriously affected
some species. Wetland-dependent species have been affected
by damming and draining; for example, after the damming of
the Kafue River for a hydroelectric scheme in 1978, the pop-
ulation of the Kafue lechwe (Kobus leche kafuensis), originally
about 94,000, was halved. As a result of these factors, the sur-
vival of all species is of concern.

The bluebuck is the first historically recorded African
mammal to become extinct. It may have been declining from
natural causes since the Pleistocene and its grazing habitat
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may have been adversely affected by the introduction of do-
mestic sheep from about A.D. 400. In the eighteenth century,
the first European settlers found it relatively uncommon, oc-
curring only in a small coastal area of the southwestern Cape.
It was quickly driven to extinction by hunting and settlement
pressure, and was last recorded in 1799-1800.

T'wo races of living species have also become extinct re-
cently. Roberts’ lechwe (Kobus leche robertsi) occurred in north-
western Zambia, while the bubal hartebeest (Alcelaphus b.
buselapbus) was formerly widespread in North Africa, but died
out in the late 1920s.

The scimitar-horned oryx once ranged through much of
the Sahelian grassland and scrubland on the northern and
southern fringes of the Sahara. There have been no sightings
in the wild since the late 1980s, and it is listed as Extinct in
the Wild. It is a victim of habitat loss from overgrazing,
droughts, warfare, hunting, and competition with domestic
cattle. Worldwide, at least 1,250 are kept in zoos and private
facilities, and more than 2,000 are on ranches in Texas. It is
the second most common antelope in captivity. Since 1985,
reintroductions have been made to national parks in Tunisia,
Morocco, and Senegal.

Two species and one race are Critically Endangered. The
addax is now reduced to about 250 individuals in the wild.
Hunter’s hartebeest had declined to about 300 individuals in
1995; apparently, only one exists in captivity. Competition
with domestic cattle played a large role in its decline, although
severe drought and poaching are also factors. The giant sable
(Hippotragus niger variani) of northern Angola has an uncer-
tain future.

The Endangered Arabian oryx has been saved from ex-
tinction by captive breeding in zoos. The red hartebeest,
formerly abundant and widespread throughout much of
Africa, has suffered a great reduction in range and numbers
from hunting, habitat modification, and competition from
cattle. The subspecies swaynei and tora, formerly occurring

Gemsbok (Oryx gazella) males in territorial dispute. (Photo by K & K
Ammann. Bruce Coleman, Inc. Reproduced by permission.)
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Gemsbok (Oryx gazella) grazing in South Africa. (Photo by Dr. Eckart
Pott. Bruce Coleman, Inc. Reproduced by permission.)

from Egypt to Somalia, are Endangered. Much of their re-
maining range in Sudan and Ethiopia was devastated by
drought in the 1980s and few are thought to survive. Also En-
dangered is the western mountain reedbuck (Redunca fulvoru-
fula adamauae), confined to Cameroon and Nigeria.

The five Vulnerable races include the bontebok, the black-
faced impala, and the korrigum (Damaliscus lunatus korrigum),
found from Senegal to Cameroon. Two races of the lechwe
are Vulnerable: the black lechwe (K. /. smithemani) of north-
eastern Zambia and the Kafue lechwe (K. L. kafuensis) of the
Kafue Flats in southern Zambia.

In addition, 18 species are classed as Lower Risk/
Conservation Dependent, and the Nile lechwe as Lower
Risk/Near Threatened.

Significance to humans
"The Arabian oryx was one of the earliest semi-domesticated
animals. Herds were kept in ancient Egypt, and oryx meat was
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apparently a regular food item of Solomon’s household. The
species also appears in Roman mosaics and Juvenal records
that gourmets approved its meat. Oryx horns have had a phal-
lic significance for many cultures and are sought after as
charms. The legendary unicorn was possibly based on the Ara-
bian oryx.

Addax were also kept in large numbers in ancient Egypt.
They were stabled, fed from troughs, led on a bridle, and were
probably slaughtered for ceremonies. The ancient Egyptians
are also said to have domesticated hartebeest, but probably
not particularly successfully, as in captivity this animal is dif-
ficult to breed and is aggressive.

In some parts of Masailand, East Africa, blue wildebeest
were formerly captured as calves and run with cattle, while
lactating females were used to feed cattle calves and thus save
cows’ milk for human consumption. In East Africa, young bo-
hor reedbuck are sometimes reared in captivity and herded
with goats.

Hippotraginae species have always been hunted for their
meat, hides, and horn by the indigenous peoples of Africa and
Arabia. The more recent history of these antelopes has been
one of increasing persecution and elimination, not only by
subsistence hunting, but also for sport and trophies, and be-
cause they potentially compete with expanding agriculture
and human settlement for habitat.

The diet of the Alcelaphini and of cattle is broadly similar
so that these antelope have come to be regarded as competi-
tors for grazing land, and populations have thus been perse-
cuted and often largely exterminated as a result of livestock
expansion. Large populations of kob and other reduncines are
unlikely to survive unless their potential for sustained yield
cropping is realized. The kob is especially suited to this, while
the topi can coexist with cattle after the carrying capacity for
livestock has been reached and thus has potential for multiple
land-use. Impala, which are numerous on many cattle ranches,
are commonly cropped for their meat and hides.

Hippotragine antelopes are very popular in zoos and on
farms and ranches, and such institutions have played a great
part in maintaining captive populations of several endangered
species and in building up stocks for reintroductions.

Grzimek’s Animal Life Encyclopedia
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1. Lichtenstein’s hartebeest (Sigmoceros lichtensteinii); 2. Southern reedbuck (Redunca arundinum); 3. Nile lechwe (Kobus megaceros); 4. Bles-
bok/bontebok (Damaliscus pygargus); 5. Black wildebeest (Connochaetes gnou). (lllustration by Patricia Ferrer)

Grzimek’s Animal Life Encyclopedia 35



1. Addax (Addax nasomaculatus); 2. Waterbuck (Kobus ellipisprymnus); 3. Sable antelope (Hippotragus niger); 4. Impala (Aepyceros melampus);
5. Arabian oryx (Oryx leucoryx). (lllustration by Patricia Ferrer)
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Species

Southern reedbuck

Redunca arundinum

TAXONOMY
Antilope arundinum (Boddaert, 1785), Cape of Good Hope,
South Africa. Two subspecies.

OTHER COMMON NAMES
English: Common reedbuck; French: Cobe des roseaux; Ger-
man: Grossriedbock; Spanish: Redunca comun.

PHYSICAL CHARACTERISTICS

Body length 4-5.3 ft (120-160 cm); shoulder height 2.1-3.5 ft
(65-105 cm); tail length 7.2-12 in (18-30 cm); 86-209 1b (39-95
kg); female smaller than male. Horns 10-18.4 in (25-46 cm).
Light brown to gray brown with whitish rings around eyes.
Bushy tail is white underneath.

DISTRIBUTION

Subspecies R. a. occidentalis: southern Gabon to Democratic
Republic of the Congo, northern Angola and Tanzania, Zam-
bia, and probably northern Malawi and Mozambique; sub-
species R. a. arundinum: northeastern Namibia, Botswana,
Zimbabwe, Mozambique, and eastern South Africa.

HABITAT
Valley and upland grasslands. Requires tall grass, reedbeds, or
herbaceous cover, and water.

BEHAVIOR
Old bucks hold permanent territories, usually with an atten-
dant female; other individuals solitary, or in loose herds of up

Redunca arundinum

Addax nasomaculatus
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to 20 animals in the dry season. Runs with an odd rocking-
horse motion; characteristic call is a shrill whistle.

FEEDING ECOLOGY AND DIET
Eats grasses and reed shoots; may browse during dry season.

REPRODUCTIVE BIOLOGY

Polygynous. Gestation period 7.5 months. Births occur all
year, but peak December-May. Weaning age unknown; sexu-
ally mature at 1.5 years. Lifespan 10 years.

CONSERVATION STATUS

Lower Risk/Conservation Dependent. Range and numbers re-
duced significantly in some areas due to habitat loss and hunt-
ing; in Malawi, now largely confined to reserves.

SIGNIFICANCE TO HUMANS
Hunted for sport and for food. &

Waterbuck
Kobus ellipsiprymnus

TAXONOMY
Antilope ellipsiprymnus (Ogilby, 1833), Molopo River, Lataku,
Namibia.

OTHER COMMON NAMES

English: Common waterbuck, defassa waterbuck; French: Cobe
a croissant, cobe defassa; German: Ellipsenwasserbock, Defassa
Wasserbock; Spanish: Antilope aquatico.

PHYSICAL CHARACTERISTICS

Body length 6-7.3 ft (180-220 cm); shoulder height 3.3-4.3 ft
(100-130 cm);tail 8.8-18 in (22—45 cm); males 470-680 Ib
(217-308 kg), females 350-400 Ib (158-181 kg). Horns 1.6-3.3
ft (55-100 cm). Long, shaggy brown-gray coat with conspicu-
ous white ring encircling rump.

DISTRIBUTION

‘The ellipsiprymnus group (white ring on rump): eastern Africa
from southern Somalia south through Kenya, Tanzania,
Malawi, eastern and southern Zambia, and Zimbabwe, to ex-
treme southeast Namibia (Caprivi), southern Botswana, central
Mozambique, and extreme northeastern South Africa (Zulu-
land); defassa group: Senegal east to Ethiopia and south to An-
gola, east and southeast Democratic Republic of the Congo,
and most of Zambia; hybrids with e//ipsiprymnus group occur in
areas of overlap.

HABITAT

Always associated with water; principally in grassland habitats,
especially floodplains, small drainage systems, and valleys; also
rocky hills, savanna, scrub, and woodland.

BEHAVIOR

Groups of up to 30 females and young wander over a home
range of 494-1,483 acres (200-600 ha), which encompasses
several male territories. At 5-7 years, males become territorial,
staking out areas of 150-625 acres (61-253 ha). About 5-10%
of mature males are territorial.
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FEEDING ECOLOGY AND DIET

A grazer, eating protein-rich medium and short grasses; some-
times feeds in water. Also eats foliage, reeds, and herbs when
green grass is unavailable. Requires permanent access to water.

REPRODUCTIVE BIOLOGY

Polygynous. Breeds throughout the year. Gestation period
8.5-9 months; weaned at 6-7 months; females sexually mature
at 12-14 months, males at 14-18 months. Lifespan 18 years.

CONSERVATION STATUS

Both races are Lower Risk/Conservation Dependent. Popula-
tions are apparently decreasing due to poaching and human
encroachment along riverine habitat, and protected areas are
important for the species’ survival.

SIGNIFICANCE TO HUMANS

Hunted for sport, creating a strong motive to provide effective
protection and management. Waterbuck have a high exhibit
value in zoo collections. ¢

Nile lechwe

Kobus megaceros

TAXONOMY
Antilope megaceros (Fitzinger, 1855), Sobat River, Bahr-el-
Ghazal, Sudan. Monotypic.

OTHER COMMON NAMES
English: Mrs. Gray’s lechwe; French: Cobe leche du Nil; Ger-
man: Nile litschi; Spanish: Lechwe de Nilo.

PHYSICAL CHARACTERISTICS
Body length 4.5-5.5 ft (135-165 cm); shoulder height 2.6-3.5
ft (80-105 cm); tail 18-20 in (45-50 cm); 132-264 b (60-120

Kobus megaceros

Sigmoceros lichtensteinii
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kg); horns 18-35 in (45-87 cm) long. Males have chocolate
brown coat with white shoulder patches; females’ coat is uni-
formly rufous in color.

DISTRIBUTION

Most wild populations occur in the Sudd ecosystem of south-
ern Sudan. Smaller populations in the Machar marshes of the
upper Nile near Ethiopia and in Ethiopia (Gambella National
Park).

HABITAT
Almost entirely in floodplains, freshwater marshes, and
swamps.

BEHAVIOR

Expert waders and swimmers, they move in leaps through wa-
ter too shallow to swim through. One male may control a
harem herd of 50 or more females. Males may utter squeaky
grunts when fighting, which they often do in water. Females
give toad-like croaks when on the move.

FEEDING ECOLOGY AND DIET
Eats grasses and water plants.

REPRODUCTIVE BIOLOGY

Polygynous. Gestation period 7-8 months; young weaned after
four months. Females sexually mature 1.5 years, males at 2.5
years. Lifespan at least 10 years.

CONSERVATION STATUS

Lower Risk/Near Threatened. The wild population is esti-
mated at 30,000-40,000 animals (almost 95% of these in the
Sudd), and is potentially jeopardized by water development
projects that reduce their habitat. The remoteness of the
Sudd protects them from most forms of commercial or trophy
hunting.

SIGNIFICANCE TO HUMANS
Hunted where populations are accessible to people. ¢

Black wildebeest

Connochaetes gnou

TAXONOMY
Antilope gnon (Zimmerman, 1780), Cape Province, South
Africa. Monotypic.

OTHER COMMON NAMES
English: White-tailed gnu; French: Gnou a queue blanche;
German: Weifischwanzgnu; Spanish: Nu negro.

PHYSICAL CHARACTERISTICS

Body length 5.6-7.3 ft (170-220 cm); shoulder height 3—4 ft
(90-120 cm); tail 2.6-3.3 ft (80-100 cm); 242-396 1b (110-180
kg), female smaller than male. Horns 18-31 in (45-78 cm).
Dark brown to black, males darker than females. Both have
lighter coats in summer and heavier coats in winter. Bristly

mane stands up on neck and is cream to white, with black tips.
Beard is black.

DISTRIBUTION

East-central South Africa, mainly eastern northern Cape and
Free State: formerly central Cape Province to Natal and south-
ern Transvaal.

HABITAT
Open plains, formerly in Karoo (arid shrublands) and grassland.
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Connochaetes gnou

Aepyceros melampus

Hippotragus niger

Damaliscus pygargus

BEHAVIOR

Females and young form closely knit herds with a distinct hier-
archy; males form bachelor groups. Territorial conflicts involve
ritualized posturing and horn wrestling, accompanied by a
blaring “ge-nu” call. Possibly originally had extensive move-
ments or migrations, now restricted by fencing.

FEEDING ECOLOGY AND DIET
Primarily a grazer, preferring short grasses; in winter, also
browses on karroid bushes.

REPRODUCTIVE BIOLOGY

Polygynous. The primary mating season is February—April.
Gestation period 8-8.5 months; calves are born in
November—January. Young weaned after four months. Females
sexually mature at 1.5-2.5 years, males at three years. Lifespan
up to 20 years.

CONSERVATION STATUS
Lower Risk/Conservation Dependent. No truly wild animals
remain, all being descended from captive individuals.

SIGNIFICANCE TO HUMANS

These animals were almost exterminated by white settlers, who
viewed them as pests, and also valued their tails, which they
used as fly swats. ®

Blesbok/Bontebok

Damaliscus pygargus

TAXONOMY
Antilope pygargus (Pallas, 1767), Cape Province, South Africa.
Two subspecies.
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OTHER COMMON NAMES

French: Blesbok, bontebok, Damalisque a front blanc; German:
Blessbok, Buntbok; Spanish: Blesbok.

PHYSICAL CHARACTERISTICS

Body length 4.6-5.3 ft (140-160 cm); shoulder height 2.8-3.3
ft (85-100 cm); tail 12-18 in (30-45 cm); 121-220 Ib (55-100
kg). Horns 14-20 in (35-50 cm). Dark brown coat, white belly
and inside legs. White face patch, ears.

DISTRIBUTION
D. p. phillipsi east-central South Africa; D. p. dorcas small area
of southwestern Cape.

HABITAT
Grasslands of the highveld and coastal plains.

BEHAVIOR

Male bontebok hold permanent territories of 10-69 acres
(4-28 ha). Blesbok males defend territories of 22—101 acres
(9-41 ha) only during the rug; in the dry season, both sexes and
all ages may congregate in large herds.

FEEDING ECOLOGY AND DIET
Predominantly grazers, although blesbok browse occasionally.

REPRODUCTIVE BIOLOGY

Rutting in March-May (blesbok) and January—March (bonte-
bok). Polygynous. Gestation 238-254 days. Female stays with
herd when giving birth to young in November—January (bles-
bok) and September—November (bontebok). Weaned after four
months; sexually mature at 2.5 years. Longevity 17 years.

CONSERVATION STATUS

The blesbok is Lower Risk/Conservation Dependent. Its distri-
bution is largely artificial and it occurs in protected herds on
fenced reserves and farms. The bontebok is Vulnerable. It was
hunted almost to extinction in the nineteenth century, but was
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saved by protection from a few enlightened farmers. After the
establishment of the Bontebok National Park in 1931, numbers
increased and stocks were introduced to other farms and re-
serves.

SIGNIFICANCE TO HUMANS
Both races were formerly hunted extensively. &

Lichtenstein’s hartebeest
Sigmoceros lichtensteinii

TAXONOMY
Bubalis lichtensteinii (Peters, 1849), Tete, Mozambique. Mono-

typic.

OTHER COMMON NAMES
French: Bubale de Lichtenstein; German: Lichtensteins
Kuhantilope, Konzi; Spanish: Bubalo de Lichtenstein.

PHYSICAL CHARACTERISTICS

Body length 5.3-5.7 ft (160-200 cm); shoulder height 4-5 ft
(120-135 cm); tail 16-20 in (40-50 cm); 275-440 1b (125-200
kg). Horns 16-24 in (40-60 cm). Sandy yellow with reddish
“saddle.” Tail is black.

DISTRIBUTION

Tanzania, southeast Democratic Republic of the Congo, north-
east Angola, Zambia, Malawi, southeast Zimbabwe, and north-
ern Mozambique.

HABITAT
Savanna, associated with ecotones of open woodland, vleis, and
floodplains.

BEHAVIOR

Gregarious, usually in harem herds of up to 10 (rarely 15) fe-
males and young led by an adult male, who defends a perma-
nent territory of about 1 mi* (2.5 km?) year-round.

FEEDING ECOLOGY AND DIET

Almost exclusively a grazer, taking a wide variety of grasses;
occasionally eats tree leaves and fruit. Dependent on surface
water.

REPRODUCTIVE BIOLOGY

Polygynous. Rutting in November—February; gestation period
240 days; young born July—September. Weaned at 12 months;
sexual maturity probably at two years. Lifespan 20 years.

CONSERVATION STATUS

Lower Risk/Conservation Dependent. Range has contracted, at
least in extreme south, due to hunting, habitat loss, and human
encroachment.

SIGNIFICANCE TO HUMANS
Hunted for food. &

Addax
Addax nasomaculatus

TAXONOMY
Cerophorus nasomaculatus (Blainville, 1816), probably Senegam-
bia. Monotypic.
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OTHER COMMON NAMES
French: Addax; German: Mendesantilope; Spanish: Addax.

PHYSICAL CHARACTERISTICS

Body length 3.6-4.3 ft (110-130 cm); shoulder height 3.1-3.8
ft (95-115 cm); tail 10-14 in (25-35 cm); 132-275 1b (60-125
kg). Horns 2-3.6 ft (60-109 cm) in male, 1.8-2.6 ft (55-80 cm)
in female.

DISTRIBUTION

Historically ranged over entire Sahara Desert; now restricted
to isolated populations in south Algeria, Mauritania, Mali,
Niger, and Chad. Probably extinct in western Sudan.

HABITAT
Desert and semidesert, with sand dunes, hard-packed terrain,
and scant vegetation.

BEHAVIOR

Formerly probably lived in family groups of 5-20 individuals
led by dominant male, with social hierarchy based probably on
age; now found only in groups of 2-4. Nomadic, following
rains.

FEEDING ECOLOGY AND DIET
Eats desert grasses, succulents, herbs, and tender young shoots
of shrubs and trees. Obtains all water from food.

REPRODUCTIVE BIOLOGY

Gestation period 257-264 days (8.5 months). Young born pri-
marily in winter and spring; weaning at 3.5 months; females
sexually mature at 1.5 years, males at three years. Lifespan up
to 20 years in managed environments.

CONSERVATION STATUS

Critically Endangered; CITES I. Fewer than 250 remain in the
wild. Competition with goats, disturbance from people, pro-
longed droughts, wars, and harassment by tourists in vehicles
are all problems. Over 1,000 are registered in zoological col-
lections worldwide, and in the United States, 2,000 are owned
by private individuals. Reintroductions were initiated in
Tunisia in 1985-1988 and in Morocco in 1994-1997.

SIGNIFICANCE TO HUMANS
Addax have been hunted extensively for their horns, meat and
skin.

Arabian oryx
Oryx leucoryx

TAXONOMY
Antilope oryx (Pallas, 1777), Arabia. Monotypic.

OTHER COMMON NAMES
French: Oryx d’Arabie; German: Arabischer spiessbock; Span-
ish: Orix de Arabia.

PHYSICAL CHARACTERISTICS

Body length 5.3 ft (160 cm); shoulder height 2.7-3.4 ft (81-102
cm); tail 1.5-2 ft (45-60 cm); 143-165 1b (65-75 kg). Horns
1.6-2.2 ft (50-68 cm). Sandy pelage.

DISTRIBUTION

Formerly, found in most of Arabian Peninsula, Sinai Peninsula,
Israel, Jordan, and Iraq. Reintroduced to Oman, Saudi Arabia,
Jordan, and Israel.
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Oryx leucoryx

Kobus ellipisiprymnus

HABITAT
Barren steppes, semideserts, and deserts; prefers gravel plains
and fringes of sand desert.

BEHAVIOR

Lives in groups of 2-15, led by adult bull. Bulls establish terri-
tories when conditions permit; bachelor males are solitary.
Moves toward rain, sometimes for hundreds of miles (kilome-
ters), to find food.

FEEDING ECOLOGY AND DIET
Eats primarily grasses; also herbs, buds, leaves, fruit, and roots.
Can exist for weeks without water.

REPRODUCTIVE BIOLOGY

Polygynous. Gestation period 8.5-9 months; young born at any
time of year. Weaning after 3.5 months; attains sexual maturity
at 1.5-2 years. Lifespan up to 20 years.

CONSERVATION STATUS

Endangered; CITES I. Saved from extinction by captive breed-
ing in zoos. The last wild individuals were probably killed in
1972. In the 1950s, efforts were made to establish captive
herds in Arabia. In 1962, several were exported to the United
States to be placed in a breeding facility in the Phoenix Zoo,
Arizona. Successful reintroductions began in Oman in 1982
and there are more than 3,000 animals in captivity in North
America. Recently, poaching has become a serious problem
and, in 1996, Oman’s reintroduced population was reduced to
about 130 animals. The demand for captive animals in the re-
gion is a major conservation problem.

SIGNIFICANCE TO HUMANS

Hunted to the brink of extinction for its meat, hide, and ex-
quisite horns. ®
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Sable antelope
Hippotragus niger

TAXONOMY
Aigocerus niger (Harris, 1838), near Pretoria, South Africa.

OTHER COMMON NAMES
French: Hippotrague noir; German: Rappenantilope; Spanish:
Antilope sable.

PHYSICAL CHARACTERISTICS

Body length 6.3-8.5 ft (190-255 cm); shoulder height 3.9-4.7
ft (117-143 cmy); tail 1.3-2.5 ft (40-75 cm); 420-660 1b
(190-300 kg), female smaller than male. Horns 2.6-5.5 ft
(80-165 cm) in males, 2-3.3 ft (60-100 cm) in females.

DISTRIBUTION

H. n. roosevelti: extreme southeastern Kenya through Tanzania;
H. n. kirkii: Zambia, presumably eastern Angola and southeast-
ern Democratic Republic of the Congo, also probably Malawi
and Mozambique; H. n. niger: southwestern Zambia, north and
northeast Botswana, Zimbabwe, and extreme northeastern
South Africa, limits not clear; H. n. variani (giant sable): An-
gola, between Cuanza and Loando rivers.

HABITAT
Dry open woodlands and medium-tall grass savannas.

BEHAVIOR

Herds of up to 30 females and young have home range 59-198
acres (24-80 ha). Herds of 200-300 recorded in dry season.
Bulls hold territories of 62-99 acres (25-40 ha).

FEEDING ECOLOGY AND DIET
Eats grasses; during the dry season will also browse on herbs,
bushes, and trees. Drinks at least once a day.

REPRODUCTIVE BIOLOGY

Polygynous. Breeding seasonal, births occurring during rains.
Gestation period about nine months; weaning at eight months;
sexually mature at 2-3 years. Lifespan 17 years.

CONSERVATION STATUS

Race variani is Critically Endangered: only about 1,000 re-
main, and their future is unpredictable; none are held in cap-
tivity. The other races are Lower Risk/Conservation
Dependent. The wild population was believed stable at around
54,000 individuals in 1998, 75% of these in protected natural
habitat.

SIGNIFICANCE TO HUMANS
Valued as a trophy species, also hunted for meat. ®

Impala

Aepyceros melampus

TAXONOMY

Antilope melampus (Lichtenstein, 1812), Cape Province, South

Africa. Six subspecies.

OTHER COMMON NAMES
French: Impala; German: Impala; Spanish: Impala.
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PHYSICAL CHARACTERISTICS

Body length 4-5.3 ft (120160 cm); shoulder height 2.5-3.1 ft
(75-95 cm); tail 12-18 in (30-45 cm); 88-176 1b (40-80 kg);
male larger than female. Horns 18-37 in (45-92 cm). Red
brown coat with white chin, belly, tail. Black stripes down
forehead, ear tips, thighs, and tail.

DISTRIBUTION

A. m. melampus: northeast South Africa to southeast Angola
and south Malawi; 4. m. jobnstoni: north Mozambique, Malawi,
eastern Zambia; A. m. katangae: southeast Democratic Republic
of the Congo; A. m. petersi: southwest Angola, extreme north-
western Namibia; A. 7. rendilis: Kenya, Uganda; A. m. suara:
Tanzania, Rwanda.

HABITAT
Light open woodland and savanna. Prefers ecotones between
open grassland and woodland; requires cover and surface water.

BEHAVIOR

During the dry season, may congregate in hundreds. In the
rains, females and young form herds of 10-100 individuals,
males form groups of up to 60 bachelors. About 30% of males
hold a territory of 0.07-0.3 mi* (0.2-0.9 km?). During the
breeding season, males make hoarse grunts (“roaring”).
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Predator avoidance techniques include making jumps up
to 8 ft (2.5 m) high in any direction, often over bushes or even
other impala, and fleeing into dense vegetation.

FEEDING ECOLOGY AND DIET
Feeds mostly on grass during and after the rains, but browses
and eats some fruit and seeds during the dry season. Drinks at
least once a day in the dry season.

REPRODUCTIVE BIOLOGY

Polygynous. Births occur throughout the year in equatorial
Africa, peaking in wet seasons elsewhere. Estrous cycle 12-29
days, lasting 24-48 hours. Gestation 194-200 days. Weaning at
4.5-7 months. Females conceive at two years. Lifespan 15
years.

CONSERVATION STATUS

Lower Risk/Conservation Dependent. Introduced widely into
areas outside their normal range in southern Africa, and rein-
troduced to privately-owned land and reserves. The race perersi
(black-faced impala) is Vulnerable as a result of habitat loss and
degradation.

SIGNIFICANCE TO HUMANS
Hunted mainly for meat. ¢

Common name /

of short, stiff hair. Tail has a brush of
black on the tip. Weight 495-660 Ib (225-
300 kg).

Bluebuck
Hippotragus leucophaeus
German: Blauwbok

Long, tall, parallel horns. Gray to bluish
pelage. Sleek body with long, slender

Scimitar-horned oryx
Oryx dammah

Coat is white on neck and bright russet
on chest. Light wash of russet over
Orix de cimitarra russet stripes through eyes and wide
reddish nose strip. Long, tufted, dark
brown tail. Two sickle-shaped horns
found on both sexes. Head and body

height 43-50 in (110-125 cm), weight
395-440 Ib (180-200 kg).

225 kg).

[continued]

Scientific name/ Physical Habitat and Conservation
Other common names characteristics hehavior Distribution Diet status
Roan antelope Pelage is grayish brown with a hint of red. Lightly wooded savanna with ~ Senegal to western Leaves and shoots. Lower Risk/
Hippotragus equinus Legs are darker than rest of body, head is medium to tall grass and Ethiopia; south to Conservation

French: Antilope chevaline dark brown or black, white around mouth access to water. Mostly northern South Africa, Dependent

and nose, large white patches in front of  active during cooler parts of  northern Botswana,
eyes and pale patches behind them. Mane day. Groups can consist of
up to 35 individuals.

Grassy plains with adequate ~ Southern Cape
water sources. Group sizes
legs. Weight rarely over 355 Ib (160 kg).  consisted of up to 20
individuals.

Grassy steppes, semi-
deserts, and deserts in a
French: Oryx de Libye; Spanish: flanks and thighs. Facial mask of vertical  narrow strip of central
northern Africa. In Sahara
during wet season. Generally  only as a naturalized
solitary, herds gather in wet
season. Mixed herds of up to
length 63—69 in (160175 cm), shoulder 70 individuals.

Gemsbok Dramatic facial masks with halter-like Arid areas, including dry Northeastern Ethiopia ~ Grasses and herbs, Lower Risk/
Oryx gazella facial markings paired with white steppe, brush, and tree and southeastern juicy roots, fruits, Conservation
patches, black striping along sides near  savannas in flat and hilly Sudan to Somalia, melons, leaves, buds, Dependent

underbelly. Short mane runs from head to areas, as well as semi-desert  northeastern Uganda
shoulders, ears are large and broad. Body and desert. No particular
is buffy tan to brown. Long horns, ringed breeding season. Groups
on lower half. Weight 395-440 Ib (180-  consists of 30—40 individuals. Botswana, and western

and Namibia.

Grazers, eating mostly Extinct
Province, South Africa. grasses and leaves.

Formerly western Grasses, fruits, and Extinct in the
Sahara and Tunisiato  leaves. Wild

Egypt; Mauritania to

Sudan; now survives

population in Chad.

and bulbs.
and northern Tanzania;
southwestern Angola,

Zimbabwe to northern
South Africa.
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Common name /
Scientific name/
Other common names

Physical
characteristics

Habitat and
behavior

Distribution Diet

Conservation
status

Kob
Kobus kob
German: Kobantilopen

Lechwe
Kobus leche

Der Litschi; Spanish: Coco de
lechwe

Hunter's hartebeest
Damaliscus hunteri
English: Hirola

Topi

Damaliscus lunatus

French: Damalisque; German:
Leierantilope

Hartebeest
Alcelaphus buselaphus
German: Somali-Kuhantilope

Blue wildebeest
Connochaetes taurinus
English: Blue and white-
bearded wildebeest; German:
Streifengnu

French: Cobe lechwe; German:

Smooth, shiny coat varying from golden
brown to chestnut above, underparts are
bright white. White facial markings: eye
rings, inside of ears, and throat. Bushy
tails, S-shaped horns on males. Shoulder
height 27-41 in (70-105cm), tail length
7.8-15.8 in (20-40 cm), weight 110-265
Ib (50-120 kg).

Medium-sized antelopes, chestnut in
color, underparts are white. White throat
and facial markings. Dark leg and body
markings, which vary from black to red.
Thin horns are 17.7-36.2 in (45-92 cm)

in length, weight 135-282 Ib (61-128 kg).

Coat is light sandy brown, turning more
gray in adult males. Two white lines form
a chevron between the eyes, circles
around eyes. Long, thick, white tail. White
ears with black tips. Lyrate horns with
heavy ridges. Head and body length 47—
79in (120-200 cm), shoulder height
39-49in (100-125 cm), tail length 11.8
-17.7 in (30-45 cm), weight 175-260 Ib
(80-118 kg).

Body is short, glossy, tan in color with
purple spots underneath. Markings are
either white or dark in color. Long,
narrow muzzles. Horns are S-shaped and
ringed, range in length from 11.8 to 15.8
in (30-40 cm). Height 41-46 in (104-
118 cm), weight 198-325 Ib (90-147 kg).

Varies from pale brown to brownish gray.
Large ungulate, steeply sloping back,
long legs, tufted tail, and long, narrow
rostrum. Head and body length 59-96 in
(150-245 c¢m), weight 165-440 Ib (75—
200 kg).

Adults may vary from deep slate or bluish
gray to light gray or brown-gray. Under-
parts are darker. Dark brawn, vertical
bands on neck and forequarters. Slight
hump above shoulders, slight slope
toward rear. Long tail, black mane,
flowing beard in both sexes. Head and
body length 67-95 in (170-240 cm),
shoulder height 45-57 in (115-145 c¢m),
weight 308-640 Ib (140-290 kg).

Well-watered areas (like
floodplains) across central
Africa. Males are territorial.
Groups consist of maternal
and bachelor groups of one
1o 40 individuals.

Areas of the flood plains that
border swamps because they
are close to water and food.
May take refuge in forested
areas. Spend most of time in
groups consisting of
bachelors or mothers and
calves. Males may be
territorial.

Arid, grassy plains bound by
semi-desert inland and
coastal forests on the south-
eastern coast of Kenya.
Groups consists of females
and their young and range
from five to 40 individuals.
Fairly sedentary.

Prefers grassland habitats,
including large treeless
plains to areas with little
bush and tree savannas. May
sometimes be found in
uplands, but usually found in
the lowlands. Social
organization varies
regionally. Generally breed
once a year.

Savannas and grasslands of
Africa, as well as scrublands.
Social animals, herds may
consists of up to 300
individuals. Males are
territorial. Sedentary.

Open and brush-covered
savanna in south and east
Africa. Groups consist of
females and their young, ten
to 1,000 individuals. Females
give birth to one young per
year. Males are territorial.

Senegal to western
Ethiopia and Sudan;
south to northern
Democratic Republic of
the Congo (Zaire),
Uganda, western Kenya,
and northwestern
Tanzania. Now extinct
in Tanzania.

Northern Botswana,
northeastern Namibia,
southeastern Angola,
southeastern
Demaocratic Republic of
the Congo, and Zambia.

meadows.

Southern Somalia to
northern Kenya.

Formerly Mauritania
and Senegal east to
western Ethiopia and
southern Somalia, and
south to Tanzania; also
Zambia to South Africa.

of grasses.

Senegal to Ethiopia,
south to eastern
Democratic Republic of
the Congo, Uganda,
Kenya and northern
Tanzania; southern
Angola, western
Zimbabwe, Botswana,
Namibia, and South
Africa. Extinct in north-
ern Africa, Somalia, and
much of its former
South African range.

of grasses.

Southern Kenya, Grasses.
Tanzania, and Zambia

south to Angola,

Namibia, Botswana,

and northeastern South

Africa. Extinct in

Malawi.

Mainly grasses.

Nutritious grasses that
are found in flooded

Mainly grasses.

Consists almost entirely

Consists almost entirely

Lower Risk/
Conservation
Dependent

Lower Risk/
Conservation
Dependent

Critically
Endangered

Lower Risk/
Conservation
Dependent

Lower Risk/
Conservation
Dependent

Lower Risk/
Conservation
Dependent
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Gazelles,

springboks, and saiga antelopes

(Antilopinae)

Class Mammalia
Order Artiodactyla
Suborder Ruminantia
Family Bovidae
Subfamily Antilopinae

Thumbnail description

Small- to medium-sized, slender-limbed and thin-
necked herbivores characterized by a back that
is straight or slightly higher at the croup, a pair
of horns always present in males and
sometimes present in females, narrow crowns
of the molars, a hairy muzzle, many skin glands
throughout the body, a four-chambered stomach,
and a similar body color in the two sexes

Size

Head and body length of 2.8-5.6 ft (85-170
cm), tail length of 2.4-13.8 in (6-35 cm),
shoulder height of 1.8-2.8 ft (54-84 cm), horn
length (when present) of 3-19 in (8-48 cm),
and weight of 26-128 Ib (12-58 kg)

Number of genera, species

7 genera; 20 species Distribution

Africa and Asia
Habitat
Woodlands, plains, steppes, deserts, and other
similar areas

Conservation status

Critically Endangered: 2 species; Endangered: 3
species; Vulnerable: 6 species; Lower
Risk/Conservation Dependent: 6 species; Lower
Risk/Near Threatened: 3 species

Evolution and systematics

Antilopinae evolved from its family Bovidae, which is rec-
ognized to have a geological range of early Miocene (24 mil-
lion to 5 million years ago [mya]) to Recent in Europe and
Africa, middle Miocene to Recent in Asia, and Pleistocene to
Recent in North America. A rapid diversification of the fam-
ily into genus and species occurred possibly due to the for-
mation of savannah habitat in Africa. The Antilopinae lineage
was present by about 16-17 mya based on molecular genetic
evidence. They were forced from the northern parts of Eu-
rope and Asia in the Pleistocene (which started about 1.6 mya)
to their present locations in Africa and Asia, but did not cross
over to North America except for the saiga antelope (Sziga
tatarica), which did not survive in North America.

Physical characteristics
Antilopinae are long-legged, slender, and graceful animals
with fawn-colored to reddish brown upper parts and pale un-
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dersides. Stripes can often occur at various locations around
the body. Their tail is short or medium in length. Pits are
present in the forehead of the skull, with narrow crowns on
the molar teeth. On the rather small face, they have glands
below their rather large eyes, with other skin glands through-
out the body and a narrow, hairy muzzle. The indented pre-
orbital glands are well developed. All males and many females
grow short- to medium-sized horns (they are shorter and thin-
ner in females when present) that vary greatly in size and
shape (often lyre-shaped, or like a “U,” but sometimes spiral-
shaped, or like a “S”) but the basic structure is always one of
being: compressed at the base; attached to the frontal bones
of the skull; single bony protrusions without branches; cov-
ered in a sheath of keratin; never shed; and ringed for part or
most of their length. They are very fast on their feet and some
species have been clocked at maximum speeds of nearly 60
mph (100 kph). Two-toed lateral hooves are at the ends of
their very slender legs. They all have a four-chambered stom-
ach, which allows most of them to digest foods that are too
low in nutrients for many other animals, notably grasses.
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Thomson’s gazelles (Gazella thomsonii) grooming young. (Photo by Animals Animals ©A. & M. Shah. Reproduced by permission.)

Distribution
Antilopinae range throughout Africa and across the Mid-
dle East and into Asia.

Habitat

Antilopinae live in a variety of habitats from open wood-
lands and grassy plains to short grass steppes and steppes with
trees and dense bush to barren high-altitude steppes, semi-
deserts, and deserts.

Behavior

Antilopinae are generally gregarious animals but normally
keep a certain distance apart from each other, and under cer-
tain circumstances will seek temporary isolation. In most cases,
they form groups ranging from two to hundreds (and some-
times even thousands) of individuals. The differences in herd
size depend on the environment, population density, season,
and species. Herds generally are open, where members come
and go freely. Most herds are classified as all-female, all-male
(sometimes all-bachelor), or mixed (female/male). Only adult
males become territorial, but not all of the adult males become
territorial: only those who are successful with the mating of
females. They are not territorial throughout their lives, alter-
nating between non-territorial and territorial periods. Own-
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ers of territories, in some species, exclude other males from
their territories, or at least dominate them within the territo-
rial boundaries. Such owners also mark their territories with

Two male gerenuk (Litocranius walleri) fighting. (Photo by Kennneth W.
Fink. Bruce Coleman, Inc. Reproduced by permission.)
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Pronking springbok (Antidorcas marsupialis) in Kalahari Gemsbok Park.
Photo by Animals Animals ©J & B Photographers. Reproduced by per-
mission.)

Mother and newborn springboks (Antidorcas marsupialis). (Photo by
Jen & Des Bartlett. Bruce Coleman, Inc. Reproduced by permission.)

Gerenuk (Litocranius walleri) have pre-orbital glands in front of the eyes

that emit a tarlike, scent-bearing substance they deposit on branches

The mhorr gazelle (Gazella dama mhorr) is Endangered. (Photo by An- and bushes to mark their territory. (Photo by David M. Maylen lll. Re-
imals Animals ©Michael Dick. Reproduced by permission.) produced by permission.)
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Springboks (Antidorcas marsupialis) battle in Kalahari Gemsbok Park. (Photo by Animals Animals ©J & B Photographers. Reproduced by permission.)

secretions from the preorbital gland and with urine and feces.
Females will periodically visit the males in their territories.

Feeding ecology and diet

Antilopinae are herbivorous, but a few will take a small
amount of meat if it is available. Their diet consists of grasses,
herbs, leaves, buds, and shoots. Water is acquired from mois-
ture within and on their food, although most will drink when
water is available.

Reproductive biology

Males and females are usually polygamous, and territorial
males and females remain as separate and independent social
units. When there are many neighboring territories, a male
may guard an all-female herd while in his territory, but will
change guardianship as different female herds enter and exit.
Females normally give birth to one young at a time, but may
give birth to more under ideal conditions. Births occur gen-
erally in tandem with the rainy season, when food is plenti-
ful, and can occur throughout the year. Females isolate

a8

themselves from the herd before giving birth and remain soli-
tary with her young immediately after the birth. Males have
little or no parental activity toward the young.

Conservation status

According to the 2002 IUCN Red List of Threatened
Species, Procapra przewalskii and Saiga tatarica are Critically
Endangered; Gazella cuvieri, Gazella dama, and Gazella lepto-
ceros are Endangered; Antilope cervicapra, Ammodorcas clarkei,
Guzella dorcas, Gazella rufifrons, Gazella soemmerringii, and
Guazella spekei are Vulnerable; Gazella bennettii, Gazella gazella,
Gazella granti, Gazella thomsonii, Litocranius walleri, and
Antidorcas marsupialis are Lower Risk/Conservation Depen-
dent; and Gazella subgutturosa, Procapra gutturosa, and Procapra
picticaudata are Lower Risk/Near Threatened.

These animals are threatened by overhunting, as well as
by habitat loss and degradation from human activities.

Significance to humans
Antilopinae are hunted for their meat, skin, and sport.
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1. Gerenuk (Litocranius walleri); 2. Dorcas gazelle (Gazella dorcas); 3. Mountain gazelle (Gazella gazella); 4. Thomson’s gazelle (Eudorcas thom-
sonii); 5. Mongolian gazelle (Procapra gutturosa); 6. Saiga antelope (Saiga tatarica); 7. Springbok (Antidorcas marsupialis). (Illustration by Joseph
E. Trumpey)
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Species

Dorcas gazelle
Gazella dorcas

TAXONOMY
Capra dorcas (Linnaeus, 1758), lower Egypt.

OTHER COMMON NAMES
French: Gazelle dorcas.

PHYSICAL CHARACTERISTICS

Dorcas gazelles have a head and body length of 3.0-3.6 ft
(90-110 cm), tail length of 6-8 in (15-20 cm), shoulder height
of 1.8-2.1 ft (55-65 cm), and weight of 27-44 1b (12-20 kg).
They are considered one of the smallest of the gazelles, but
proportionately are the longest limbed. Their slender limbs
contain splayed hooves. They can reach running speeds of 60
mph (95 kph) and can maintain steady speeds of 30 mph (48
kph). Dorcas gazelles have long ears. Across their nose is a fold
of skin that can be inflated and vibrated when they feel threat-
ened, thus generating a sound like the quacking of a duck. The
upper coat is colored pale beige or sandy-red, while the under-
sides and rump are white. A wide, sometimes indistinct, rufous
stripe runs along the lower flank between the front and rear
legs; the stripe separates the white belly from the upper coat.
Another similarly colored strip is located on the upper hind
legs, creating a border for the white rump. The head is the
same beige color as the body. There is a white ring around
each eye, and a pair of white and dark brown streaks running
from each eye to the corners of the mouth. The forehead and
bridge of the nose are generally light reddish tan in color.

Strongly ridged, lyre-shaped (pointed outward and then
coming in at the tips) horns are found in both sexes, but those
of the females are smaller and more slender. They may have
up to 25 annular rings on their horns. In males they are bent
sharply backwards, and curve upwards at the tips, growing

Gazella dorcas
Gazella thomsonii

Antidorcas marsupialis
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accounts

10.0-15.2 in (25-38 cm) long. The horns of the females are
much thinner and straighter, with fewer ridges, and a length

of 6-10 in (15-25 cm).

DISTRIBUTION

Morocco south to Mauritania (and formerly to Senegal) east to
southern Israel and Egypt and from there south to Sudan,
northeastern Ethiopia, and northern Somalia.

HABITAT

They live in savannas, dry hills, sub-deserts, and true deserts;
but prefer stony deserts to rocky deserts and avoid steep ter-
rain. They live primarily on the perimeter of the Sahara, but it
is not uncommon for them to venture further into the desert.

BEHAVIOR

Dorcas gazelles are well suited to desert climates. They may go
their entire lives without drinking water, obtaining necessary
moisture from plants that they eat. Being well adapted to dry
climates, they produce very concentrated urine during dry
weather. They are usually active, especially during hot weather,
only at dawn, dusk, and throughout the night. However, they
can withstand very hot temperatures, if necessary. Animals will
migrate and run in herds over large areas in search for food.
Herds tend to consist either of single-sex animals with up to
40 animals or mixed herds of up to 100. When not foraging
for food, groups usually only reach about 12 in number, with
one adult male. In order to defend against predators, groups of
2-5 males sometimes form. They tend to congregate in areas
where recent rainfall has stimulated plant growth, and may also
associate with other gazelles and camels.

Adult males are territorial, establishing piles of dung
throughout their range in a conspicuous display in which the
male will first paw at the ground, then stretch over the scraped
area and urinate, and finally crouch with his anus just above
the ground, at which time he deposits his dung. Males defend
small territories during the breeding season or, sometimes
when times are good, for the entire year. The preorbital
glands, although functional, are not used for marking. Its call
of alarm when sensing danger, which sounds like a duck’s
quack, is made through the nose, which inflates during the
process.

FEEDING ECOLOGY AND DIET

Dorcas gazelles eat grasses, shoots, leaves (especially the pods
of acacia trees), blossoms, and succulents. They also browse the
green leaves of some bushes and dig up bulbs of perennial
plants. Often they will stand on their hind legs to reach leaves
high off the ground. They will occasionally eat invertebrates.

REPRODUCTIVE BIOLOGY

Polygamous. Mating season is December to November in the
wild. In areas where agriculture (or nature) has led to below
normal amounts of available water, they may breed at other
times of the year. Female gestation period is 164-174 days, with
usually one baby born (on rare occasions two are born). New-
borns weigh 2.2-4.0 Ib (1.0-1.8 kg). After birthing, mothers will
hide their young for 2-6 weeks. Mothers will induce defecation
in nursing young and ingest the feces (which is thought to be a
water conservation adaptation). They are weaned after 2-3
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months; become sexually mature at 9-12 months for females
and at 18 months for males; and have a life span of up to 12.5
years in the wild and up to 17 years in captivity.

CONSERVATION STATUS

Vulnerable. According to IUCN, their population trends are
drastically declining primarily due to overhunting. Predators
include the common jackal, cheetah, lion, leopard, serval cat,
desert lynx, wolf, striped hyena, vulture, and eagle. Smaller
cats, honey badgers, jackals, and foxes eat fawns. They are par-
ticularly vulnerable when they migrate in large numbers.

SIGNIFICANCE TO HUMANS
They are hunted for their meat and skins. They help to keep

vegetation from becoming overgrown.

Thomson’s gazelle
Gazella thomsonii

TAXONOMY
Gazella thomsonii Giinther, 1884, Kilimanjaro, Kenya.

OTHER COMMON NAMES
English: Tommies.

PHYSICAL CHARACTERISTICS

Thomson’s gazelles have a head and body length of 3—4 ft
(91-122 cm), tail length of 6-8 in (15-20 c¢m), and weight of
29-66 1b (13-30 kg). Males have a shoulder height of 23-28 in
(58-70 cm), and a weight of 37— 66 1b (17-30 kg), while fe-
males have a shoulder height of 23-35 in (58-64 cm), and a
weight of 29-53 1b (13-24 kg). They have a light reddish
brown coat on top, a white belly, a fawn colored stripe under-
neath, a distinctive black stripe running from the foreleg to the
hindquarters, and a white rump patch that extends to the en-
tirely black tail. The uniquely dark side stripes may serve as vi-
sual signals to keep the herd together. They have pronounced
facial markings. The eyes are rimmed with a white line, which
then extends to the nose along the muzzle and above black
cheek stripes. A dark finger-like pattern occurs on the inside of
the ears. Their sight and sense of hearing are well developed,
which lets them scout out a large area. Their dark parallel
horns are long and only slightly curved. Males have robust,
curved horns with large ridges (rings) encircling them. They
can reach 11.5-12.0 in (29.2-30.5 cm) in length and are used
exclusively for intra-species fighting. Female horns are shorter
and more slender; and are used in order to defend their feed-
ing area, especially when food resources are limited. Because of
this excess use of their horns, females often end up with bro-
ken or deformed horns, or without horns. They have facial and
leg glands for territorial marking and species recognition. This
species is the least drought tolerant of all the gazelles.

DISTRIBUTION
Southern and central Kenya, southwestern Ethiopia, northern
Tanzania, and southeast Sudan.

HABITAT

They stay primarily in the short grassy plains and savannas
where food is most abundant and where the landscape is open
enough to allow for the gathering of large herds. They feed
and reproduce on the short-grass plains during the rainy sea-
son and in the taller grasslands in the drier season.
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BEHAVIOR

Thomson’s gazelles are both nocturnal and diurnal, but are
most active early and late in the day, preferring to rest during
the hottest part of the day. They are primarily silent animals.
Their primary defense against predators is to run, which they
can do very effectively at speeds of 40-50 mph (65-80 kph).
They can gracefully leap 10 ft (3 m) into the air, jump 30 ft
(9 m) in a single leap, and make turns much faster than can a
cheetah, one of its main predators. Thomson’s gazelles en-
gage in gaits called “stotting” or “pronking” when playing or
alarmed. This action entails bouncing stiff-legged so that all
four legs land on the ground together. It is believed that this
activity helps them to communicate alarm to each other, to
give them a better view of approaching predators, and even to
confuse or intimidate predators. They have elongated foot
bones and anklebones that gives them their speed. They live
in herds up to 200 members but normally associate in groups
of 2-20. These groups are loosely based, and can change by
the hour. They often migrate in groups numbering in the
thousands. Multiple groups are often seen interacting with
each other. Territories can range from 6 to 495 acres (2-200
ha) but normally are 25-75 acres (10-30 ha). They are very
water-dependent but can become water-independent when
necessary. During dry periods, they need to be near a water
source, sometimes travelling as much as 100 mi (160 km) to
find one. During the breeding season males establish territo-
ries in order to secure mating rights with females. Males
mark their territories with urine and dung piles, and also with
secretions from their pre-orbital glands. Territorial males will
tolerate familiar subordinate males in their territories as long
as they remain subordinate and do not approach the females.
Nonbreeding males form bachelor herds.

FEEDING ECOLOGY AND DIET

Thomson’s gazelles graze on short grasses, alfalfa hay, and
leaves. They avoid tall grass areas. Almost all of their diet con-
sists of grasses. They get most of the water they need from the
grasses they eat.

REPRODUCTIVE BIOLOGY

Polygamous. Thomson’s gazelles generally breeds twice a year
in parallel with the coming rainy season in late December/early
February (short rains) and late June/July (long rains), but re-
production is also dependent on the health of the female and
environmental conditions. Females give birth to one baby after
a gestation period of 5-6 months. The young coat is mottled
darker than the mother’s coat, but lightens within 1-2 weeks.
Females isolate themselves during the birth of their young in
order to strength the fawn, and will remain separated from the
herd for the first few weeks of life. Once the offspring can run
well enough (within 3-4 weeks), mother and fawn will rejoin
the group. The weaning period lasts about four months. Fe-
males can become impregnated 2—4 weeks after giving birth.
Lifespan in the wild is 10-20 years.

CONSERVATION STATUS

Lower Risk/Conservation Dependent. Predation on this small
gazelle is always high; they are preyed upon primarily by chee-
tahs, but also by lions, hyenas, wild dogs, jackals, honey badgers,
crocodiles, and leopards. Smaller predators such as pythons, ser-
val cats, baboons, and birds of prey (such as eagles) will also eat
the young. Despite the large numbers and types of predators,
Thomson’s gazelles can be found in numbers of up to 500,000
in Africa, the most common of the gazelles in east Africa.

SIGNIFICANCE TO HUMANS
They are hunted for food and skins. &
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Springbok

Antidorcas marsupialis

TAXONOMY

Antilope marsupialus (Zimmermann, 1780), Cape of Good
Hope, South Africa.

OTHER COMMON NAMES
English: Springbuck.

PHYSICAL CHARACTERISTICS

Springboks have a head and body length of 4.0-4.6 ft (120-140
cm), tail length of 7.5-10.8 in (19.0-27.5 cm), shoulder height
of 2.4-2.9 ft (73-87 cm), and weight of 70-100 1b (3245 kg).
A dark reddish brown horizontal band along its flanks divides
the cinnamon-fawn upper parts from the white underside, back
of the thighs, inside of the legs, and the tail. Their hindquar-
ters also appear to be slightly higher than the shoulders. They
have white coloration on their face and muzzle, with a dark
reddish brown stripe running through the eyes down to the
corner of the mouth. The stripes turn to a darker shade and
eventually to white on the lower third of the body. Their back-
side is white. Both sexes have medium-long, lyre-shaped,
curved, black horns with bulges across them, although mature
males have distinctly thicker and longer ones, growing as much
as 14-19 in (36-48 cm) long. They are generally distinct from
other gazelle species with respect to their teeth. Springboks
have five pairs of grinding teeth in their lower jaws, two pre-
molars, and three molars, while other gazelles have six pairs of
grinding teeth in all. Another species difference is the fold of
skin extending along the middle of the back to the base of the
tail. This fold is covered with hair, much lighter in color than
the rest of the back. When alarmed by possible predators, they
open and raise this fold so that white hair is conspicuously dis-
played as a crest along the back. While showing this fold,
white hairs on the rump are erected and the animal frequently
leaps high.

DISTRIBUTION
Originally found in Namibia, southwestern Angola, Botswana,
and South Africa, but range has been drastically reduced.

HABITAT

Springboks prefer open, arid plains, savannas, and grasslands
that occur in the arid western areas of the southern African
subregion.

BEHAVIOR

Springboks are highly gregarious, being active during the
cooler times of the day and partially active at night. When
springboks sense danger they repeatedly “spring” up (hence
their name) to 9.8-11.5 ft (3.0-3.5 m) into the air with their
front and hind legs close together and stiff; hooves bunched;
backs arched and showing off their broad, white crests; and
their heads straight, in a display called “pronking.” They then
hit the ground and rebound with apparently little effort. This
action often results in other springboks responding with the
same efforts. The leaps are used primarily to distract predators.
Also when in fear for their safety, springboks will let out a
high-pitched alarm. They normally congregate in small mixed
or ram (male) herds, but can occasionally be seen in herds of
several thousands when moving to new feeding grounds. Dur-
ing drier months they divide into smaller groups of up to 100
females and young, each associated with a number of adult
males. Non-territorial solitary males form bachelor herds of up
to 50 individuals. They are territorial, especially when they
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gather up female groups during the rutting season. They do
not, however, remain in their territories throughout the year.

FEEDING ECOLOGY AND DIET

They graze and browse both on grass and flowers/shrubs (es-
pecially karroo shrubs), often switching from one to the other
depending on the season. They are fairly independent of the
water supply, being able to switch to flowers (which have dou-
ble the mean water content from that of grasses) when less wa-
ter is available. They can survive long periods of time without
drinking water, but will drink it when available, because they
obtain sufficient water from the succulent leaves they select.
They will also dig up succulent roots.

REPRODUCTIVE BIOLOGY

Polygamous. Males that are younger, older, or injured (or with
other problems) wander together in search of mates, but are of
lower status with regards to reproduction. Dominant males and
females with their earlier offspring remain in herds during the
mating season. Springboks generally mate during the dry sea-
son and lactate during the hot, wet season when resources are
most abundant. Births usually occur from October to Decem-
ber, at the start of the wet season. Gestation period is 4-6
months (averaging 171 days), and females generally reproduce
every two years, starting between the ages of 1-2. Each female
gives birth to a single young. Weaning usually occurs from
6-12 months. Parental contribution is primarily by the mother.
They have a lifespan of about 7-10 years.

CONSERVATION STATUS

Lower Risk/Conservation Dependent. Natural disasters and
ongoing drought, along with pathogens and parasites, continue
to threaten the animals.

SIGNIFICANCE TO HUMANS

Springboks are hunted for their meat. They can inflict enor-
mous damage onto cultivated crops when their large-numbered
groups migrate. ¢

Saiga antelope
Saiga tatarica

TAXONOMY

Capra tatarica (Linnaeus, 1766), “Ural Steppes,” western Kaza-
khstan.

OTHER COMMON NAMES
English: Saiga; French: Saiga.

PHYSICAL CHARACTERISTICS

Saiga antelopes have a head and body length of 3.3-5.6 ft
(100-170 cm), tail length of 2.4-5.2 in (6-13 cm), shoulder
height of 2.0-2.6 ft (60-80 cm), and weight of 66-152 1b (30-69
kg). Their most distinctive feature is a large head with a bulging
shape and with a huge, inflatable humped nose that hangs over
its mouth and with downward-pointing nostrils. This fleshy nose
has a unique internal structure, with convoluted bones, mucous-
secreting glands, and many hairs. The large nose is believed to
filter out airborne dust during summer migrations and to heat
the cold air before getting to the lungs during winters. The eyes
appear to stand out on small, bony protrusions when viewed
straight on. Their senses of hearing and smell are poorly devel-
oped, but their eyesight is acute, and they are able see danger up
to 0.6 mi (1 km) away. Males possess a pair of long, semi-
translucent, waxy colored horns with ring-like ridges along their
lower two-thirds of length, which grow 8-10 in (20-25 cm)
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Saiga tatarica

Procapra gutturosa

long. Except for their unusually large snout and horns, they re-
semble small sheep. They have long, spindly legs that support a
slightly robust body. The hooves are slightly broader at the rear.
During summer months, they have a cinnamon-buff to yellowish
red back and neck with a paler underside. The summer coat is
short and almost smooth. In the winter, the coat becomes
denser and longer, and it turns a muted gray to almost a white
color on the back and neck and a light brownish gray shade on
the underside. The winter coat, looking wool-like, may be up to
twice as long and 70% thicker than the summer coat. A course
set of bristly hairs protects them from the harsh weather. They
have a very short tail that is always light in color. There is a
small mane on the underside of the neck.

DISTRIBUTION
Northern Caucasus, Kazakhstan, northern Uzbekistan, south-
western Mongolia, and Singkiang, China.

HABITAT

Dry steppes and semideserts. Herds are found primarily on
flat, open areas (such as plains) covered with low growing veg-
etation (such as grasses) that do not contain rugged terrain and
hills. They generally do not move more than about 2—4 mi
(3-6 km) per hour while grazing. But, may move 75-125 mi
(120-200 km) within two days when severe frost cuts off their
food supplies.

BEHAVIOR

Saiga antelopes are a very timid and easily startled species,
which can cause immediate flights for safety. They are a polyg-
amous species. During the breeding season they congregate
into groups consisting of 5-10 females and one male. Males are
very protective of their harem of females, with violent fights
often breaking out (and sometimes leading to death) between
males. Because males do not feed during the mating season,
rather they spend most of their time defending their harem;
they grow very weak near the end of the breeding season. As a
consequence, male mortality often reaches 80-90%. At the end
of breeding season, herds will form consisting of 30-40 indi-
viduals, but will form again at the beginning of next year’s
breeding season. They are a nomadic herding species, migrat-
ing as a group for food, and in order to escape such weather as
snowstorms and droughts. Seasonal migrations move north in
the spring to the summer grazing grounds, and return south-
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ward in the fall. Spring migrations may include 200,000 indi-
viduals in a herd, while summer groups have only 30-40 mem-
bers. They have no fixed home range, and usually walk 48-72
mi (80-120 km) in a day. When they march, their heads are
often kept low to the ground. They tend to avoid areas of bro-
ken terrain or dense cover because such ground is not con-
ducive to fast running. They are very good runners, and are
able to reach speeds up to 48 mph (80 kph). During the day,
they graze and visit watering holes, but may rest during mid-
day. Before night they dig a small round depression in the
ground that serves as their bed.

FEEDING ECOLOGY AND DIET

Saiga antelopes are herbivores, grazing on over 100 different
plant species; however, the most important are grasses, herbs,
prostrate summer cypress, saltworts, fobs, sagebrush, steppe
lichens, and other plants containing salt. They will often eat
plants that contain poisonous substances, which are not eaten
by other animals. They will visit watering holes about twice a
day when moist plants are not available.

REPRODUCTIVE BIOLOGY

Polygamous. They have a high rate of reproduction where in a
favorable season they may grow in population up to 60% in a
single year. The rutting season begins in the wintering
grounds, when males become territorial in an attempt to gain a
harem of usually 5-25 females. During the mating season,
which only lasts 6-7 days, males will only eat snow, using most
of its time to defend its harem from lurking males. Females
reach sexual maturity at 7-8 months, while males reach sexual
maturity at 20-24 months. The breeding period lasts from late
November to late December, with births occurring from the
end of March to May. The gestation period is about 140-150
days, and usually gives birth to two, sometimes three, young
after the first year (in which only one is normally born). Moth-
ers usually drop their calves within a few days of each other.
Newborns will lie concealed and immobile for the first three
days, and then will begin to graze at 4-8 days old on bits of
green food. The lactation period lasts for about four months,
and the weaning period is 3-4 months. Very few animals live
beyond 3.5 years of age, but known lifespan in the wild is 6-12
years, with males especially susceptible to death after fasting
during the mating season, just before the cold winter season.

CONSERVATION STATUS

Critically Endangered. They are threatened from increased
habitat loss and degradation primarily from human disturbances,
along with the continuing presence of illegal hunting for meat
and male horns (for medicinal properties). Their most danger-
ous predators are wolves, foxes, and birds of prey.

SIGNIFICANCE TO HUMANS

They are hunted for their fur, meat, and horns. The horns are
considered as their most valuable feature. Horns are ground up
and used in Chinese medicines to reduce fevers. They occa-
sionally destroy agricultural plants and feed on crops.

Mongolian gazelle
PVOCﬂpVﬂ gutturom

TAXONOMY
Procapra gutturosa (Pallas, 1777), southeastern Transbaikalia,
Russia.

OTHER COMMON NAMES
None known.
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PHYSICAL CHARACTERISTICS

Mongolian gazelles have a head and body length of 3.3-5.0 ft
(100-150 cm), tail length of 3.2-4.8 in (8-12 c¢m), shoulder
height of 1.8-2.8 ft (54-84 cm), and weight of 44-86 1b
(20-39 kg). They seldom make a sound, but occasionally will
make loud bellows during the rutting season. Their coat is
colored a light brown or buff that has orange-buff tones with
pinkish cinnamon sides in the summer; the hairs become
longer, each hair going up to 2 in (5 ¢cm) in length, and paler
in winter. The darker upper coat gradually converts into the
white under parts, while the heart-shaped patch of white hair
on the rump is very distinctive. The muzzle, chin, and jowls
are white, while the bridge of the nose may be slightly darker
than the body color. During the breeding season, males de-
velop a swollen throat, and may also get a “bulbous” muzzle.
Their eyes are small, but they protrude noticeably from the
head. Only males possess horns that are dark gray and lyre-
shaped horns, curling backward from the forehead and then
running parallel to the back. Slightly ridged along most of
their length, the horns grow 10-16 in (26-40 cm) long and di-
verge along their length, such that the tips are 6-10 times far-
ther apart than at the base.

DISTRIBUTION
Eastern Mongolia and Inner Mongolia, China.

HABITAT
Grassy steppes and sub-deserts.

BEHAVIOR

Mongolian gazelles are active during the daylight hours of fall
and winter, mostly grazing in the mornings and late after-
noons. They will excavate a depression bed within bushes in
order to shelter themselves from winds and harsh weather. Be-
ing very fast animals, they are able to run up to 40 mph (65
kph), sustain this speed for 7-9 mi (12-15 km), and can leap up
to 6.6 ft (2 m) into the air. They also are good swimmers, and
can easily cross wide rivers. Large-scale migrations are regu-
larly taken by this species. Herds of 6,000-8,000 animals of
both sexes gather in the spring where they begin their
northerly migrations for food and to drop young, often cover-
ing 120-180 mi (200-300 km) in a day. When reaching sum-
mer pastures in June, the sexes will isolate themselves and
females prepare to give birth. Herds generally use several hun-
dred square miles (kilometers) as their summer home range,
regularly shifting areas in the search for food. During the win-
ter, herds normally number no more than 120 animals. Some-
times single-sex herds of 20-30 animals will gather.

FEEDING ECOLOGY AND DIET
They eat grasses and herbs.

REPRODUCTIVE BIOLOGY

Polygamous. The mating season is from November to January,
with resulting births from May to July. Mating occurs within
the herds, and males actively collect harems. Female gestation
period is about 185 days, with usually 1-2 births per pregnancy
(twins are common), although three births sometimes occur.
Mothers will hide her young for their first days of life, but will
later join the herds after 4-8 days. Herds tend to be small dur-
ing this time. Young are weaned after about five months, sex-
ual maturity occurs at 1.5-2.0 years, and life span is around
seven years.

CONSERVATION STATUS
Lower Risk/Near Threatened. Humans primarily threaten
them from habitat loss and degradation, and ongoing hunting.
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Their primary enemy is the wolf, but lynxes and dogs also prey
on them. Foxes, cats, and eagles may take the young.

SIGNIFICANCE TO HUMANS
They are hunted for their meat and skin. ¢

Mountain gazelle
Gazella gazelln

SUBFAMILY
Antilopinae

TAXONOMY
Guzella gazella (Pallas, 1766), Syria.

OTHER COMMON NAMES
French: Edmi.

PHYSICAL CHARACTERISTICS

Mountain gazelles have a head and body length of 3.1-3.4 ft
(95-105 cm), shoulder height of 2.0-2.6 ft (60-80 cm), tail
length of 5.9-7.9 in (15-20 cm), and weight of 33-77 1b (15-35
kg). Males have a weight of 38-77 Ib (17-35 kg), while females
have a weight of 33-55 Ib (15-25 kg). They have a slender
build with proportional looking long necks and legs and excep-
tionally long hind legs. The coat is a dark brown in color, with
white on the under parts and the backs of the legs. The coat is
short and sleek during the summer months (in order to reflect
the sun’s rays) and is longer, thicker, and rainproof during the
winter months (in order to protect it from the heavy rains). A
narrow, dark flank band separates the dark dorsal tones from
the white belly. A white line begins on the thigh and ends at
the lower leg joint. The base of the hairs from the underside is
buff colored, while the black tail is short and bushy. Both
males and females have two elliptical (in cross-section) horns
that are arched backwards, generally S-shaped, and separated
by about 1 in (25 mm). Horns are used primarily for defense
against predators (for example, butting small enemies). Male
horns are 9-12 in (22-29 cm) long, thick and ringed, of differ-
ent lengths depending on the habitat, and bowed out from the
base with the tips almost always pointing in. Female horns are
3-6 in (8-15 cm) long, curved slightly forward, slender, and
not ringed. Facial markings include numerous shades of brown
throughout the face and two white stripes beginning from the
eyes and ending near the nostrils. They have well-developed
vision, along with good hearing and smell. Vision is the pri-
mary sense used for predator detection, whereas smell is used
mainly for finding food. They have a large snout and tooth
rows are nearly straight. The ears are relatively short.

DISTRIBUTION

Arabian Peninsula, Egypt, Iran, Israel, Jordan, Lebanon,
Oman, Saudi Arabia, Syrian Arab Republic, Yemen, and the
United Arab Emirates.

HABITAT

They are found in a wide variety of habitats in hilly and moun-
tainous terrain, including light forests (especially oak and pine),
fields, grasslands, and stony desert plateaus.

BEHAVIOR

Mountain gazelles are diurnal and highly territorial. Their ter-
ritories are widely spaced apart. They generally gather in three
groups: maternity herds, bachelor male herds, and territorial
solitary males. Fights occur more frequently as males mature,
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Gazella gazella

Litocranius walleri

however fights between neighboring males are ritualized and
less violent than when males fight over females. Immature
bachelor males make more numerous contacts with their horn
when fighting than do adult or territorial males. They regu-
larly migrate over 75 mi (120 km) for food. Normally they will
spend days resting and sleeping in hilly areas, and later will de-
scend to valleys in order to feed at nights or in early mornings.
They can run at high speeds for several hundred feet (meters),
reaching speeds up to 50 mph (80 kph).

FEEDING ECOLOGY AND DIET

They are browsers and grazers, eating herbs and shrubs in the
summer and green grasses in the winter. They are well adapted
to living in harsh desert climates, being able to go without wa-
ter for long periods of time. They utilize water from plants as
well as dew, but also will visit waterholes on a frequent basis.

REPRODUCTIVE BIOLOGY

Polygymous. Males attend to one or more females and their
young generally in groups of 3-8. Estrous occurs every 18 days
and lasts 12-24 hours, repeating until the female becomes preg-
nant. Males and females reproduce with various partners. Fe-
males usually give birth to one baby per season (and, on
average, 11 in her lifetime). The usual mating season is in early
winter (October to November), although mating also occurs in
the spring (April to mid-May) and at other times when food is
plentiful. The gestation period is about 180 days. Newborns
generally weigh about 11-12% of the mother’s weight. Mothers
give birth away from the herd. The newborn can stand shortly
after birth, and spends the first few weeks nursing. They begin
to take solid food when they are 3-6 weeks old, but suckling
may last up to three months. Males do not contribute to the
care of the young. At this time, mother and young will join a
maternity herd. Female young will remain with the mother, but
male young will leave the mother at about six months, joining a
herd of young males. Females reach sexual maturity (and their
adult weight) at about 18 months, while males reach this stage
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at about 3 years. They rarely live longer than eight years in the
wild, but in captivity can live 12-15 years.

CONSERVATION STATUS

Lower Risk/Conservation Dependent. They are regularly
threatened with human-induced habitat loss and degradation
from increased amounts of pastureland for livestock and defor-
estation for agriculture and home building, along with invasive
alien species and ongoing hunting by humans. Their primary
predators are the cheetah and human, but are also sought after
by the desert lynx, feral dog, hyena, jackal, leopard, red fox,
and wolf. Predators do not (normally) affect their populations,
except in the case of humans.

SIGNIFICANCE TO HUMANS
They are hunted for skins, meat, and as trophies and often eat
the cultivated crops within their habitat.

Gerenuk
Litocranius walleri

SUBFAMILY
Antilopinae

TAXONOMY
Gazella walleri (Brooke, 1879), Somalia.

OTHER COMMON NAMES
English: Giraffe gazelle, gugufto, nanjaat, Waller’s gazelle.

PHYSICAL CHARACTERISTICS

Gerenuks have a head and body length of 4.6-5.2 ft (140-160
cm), tail length of 8.7-13.8 in (22-35 cm), shoulder height of
3.0-3.3 ft (90-100 cm), and weight of 64-128 Ib (29-58 kg).
Males and females possess a similar shape, but males are more
muscular so weigh more than females. They have long necks
and long, slender legs, both which are their most defining fea-
tures. The giraffe-like neck is only 7-10 in (180-255 mm) in
circumference. Their coat contains short, fine, glossy hair that
is evenly distributed throughout the body, and is colored a pale
tawny brown with white along the breast, underbelly, and in-
ner legs. There are small, dark patches of fur on the knees of
the forelegs and at the end of the tail. The long, narrow head
contains medium-sized ears, with reduced cheek teeth and
chewing (masseter) muscle. There is a narrow muzzle with very
flexible lips; the long upper lip and long tongue both help to
pluck high-reaching leaves off of trees. The dark patch around
the eyes becomes paler as it goes outward until it forms a
white rim. Only males have horns, which are scimitar shaped;
relatively massive; curved backward, upward, and hooked for-
ward near the ends; and of length 9.8-17.3 in (25-44 cm).

DISTRIBUTION
Eastern Ethiopia, Somalia, Kenya, northeastern Tanzania.

HABITAT

Their habitat varies from treeless plains (in southern portions
of the range) to dry high deserts (in northern portions). They
are well adaptable and do well in a variety of habitats as long
as there is an ample supply of succulent plants.

BEHAVIOR

Gerenuks are primarily active during the day. Males are soli-
tary and very territorial, only associating with females during
the mating season or when they are young. Dominant males

55



Subfamily: Bovids Il

establish territories by marking shrubs and trees with their pre-
orbital gland. A male inside his own territory will not force off
other dominant males, but will show aggression to young
males who enter his domain. Male territories are 300-850 acres
(120-345 ha) and can support several individuals. Females form
small bands of up to about ten individuals, usually consisting of
related female adults with young and roaming freely through-
out male territories. Young males will often form bachelor
herds that roam nomadically until they become mature enough
to develop their own territories and to breed. They travel
singly, in pairs, or in groups of 6-7 females led by a single
male. Gerenuks will stand motionless, hiding behind bushes or
trees, when predators approach, and then look over or around
their cover by means of their long neck. When frightened,
they leave in a stealthy, crouched trot with neck and tail car-
ried horizontally. They are not fast animals, as compared to
the other genera.

FEEDING ECOLOGY AND DIET

They are well adapted to foraging in arid habitats, usually
alone. Their long necks and legs, and their ability to stand
(even walk to a certain extent) on their hind legs, allow them
to obtain tree leaves that are high off the ground and out of
the reach of most other animals. It usually leans with its front
legs against a tree trunk or a branch. They consume a select
number of herbaceous plants, often numbering as many as 80
different plant species, including grasses, foliage, acacia leaves,
and succulent plant parts. They do not drink standing water,
but take in moisture within succulent plants that they eat.

REPRODUCTIVE BIOLOGY
The mating ritual of gerenuks is complicated. Females will
raise their nose into the air when seeing a potential male mate,
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and then pull her ears close to the head as a defensive sign. At
the same time, males will display his horns and neck in a side-
ways pose. If the male sees that the female is receptive, he will
mark the female on the thigh with the contents of his pre-
orbital gland and then follow her around in a stance of guard-
ing her. He will repeatedly kick the female in her thigh region.
When she attempts to urinate the male will perform (what is
called) the “flehmen test” or “lip curl test” where he smells her
urine. When the female comes into estrous the male will no-
tice the difference in the urine and will begin mating. The
polygamous males will perform this routine on several females.
The gestation period is about 165 days. Females breed every
1-2 years, depending on the sex of their previous year’s off-
spring, and will give birth to one young, rarely two. Reproduc-
tion occurs throughout the year, often depending on the
quality and quantity of available food. Newborns begin to walk
almost immediately after being born, and are able to eat tender
leaflets. Young gerenuks will remain motionless in bushes and
tall grasses while mothers are feeding to help hide from preda-
tors. The weaning period is 12-18 months. Male young sexu-
ally mature later than female young, with an average maturity
period of 1-2 years. The average life span in the wild is 10-12
years, with females slightly outliving males.

CONSERVATION STATUS

Lower Risk/Conservation Dependent. A wide range of preda-
tors, especially Cape hunting dogs, hyenas, leopards, lions, and
cheetahs, preys upon gerenuks. Young are often preyed upon
by desert lynxs, large eagles, honey badgers, and servals
(African wild cats).

SIGNIFICANCE TO HUMANS
They are hunted for their meat and as trophies. ¢

Common name /

Antilope cervicapra
English: Sasin; French:

Cervicapra

[continued]

Antilope cervicapre; Spanish:

yellowish fawn; after two years, males
gradually darken from tan to deep brown
or black. Both sexes have white under-
parts and short tails. Only males have
spiral, ridged horns, 14-29 in (35-73
cm). Head and body length 39.6-60 in
(100-150 cm); shoulder height 24-33.6
in (60-85 cm); tail length 4-6.8 in (10—
17 cm); weight 5577 Ib (25-35 kg).

Diurnal during the cooler
season, graze in the open in
the early morning and late
afternoon during warmer
weather. Alert females, and
then the entire herd of
animals, leap into the air
upon recognizing a potential
threat. Males are territorial
during the breeding season.

Scientific name/ Physical Habitat and Conservation
Other common names characteristics behavior Distribution Diet status
Dibatag Upperparts are grayish fawn, rump and ~ Sandy areas with scattered Eastern Pakistan Leaves and shoots. Vulnerable
Ammodorcas clarkei undersides are white, white stripes run thorn scrub and grasses to  (extinct but reintroduc-
English: Clarke’s gazelle from above eye to muzzle. Line of arid, low-lying, scrub- ed); India from Punjab
chestnut across nose. Body is thin, legs  covered plains. Births occur  south to Madras and
and neck are long and thin. Head and in October and November. east to Bihar (formerly
body length 59.8-66.1 in (152168 cm),  Diurnal, motile, solitary, up to Assam); extinct
tail length 9.8-13.8 in (25-35 c¢m), territorial, and social. in Bangladesh and now
weight 49-77 Ib (22-35 kg). localized in India; in-
troduced to Nepal,
Texas, United States,
and Argentina.
Blackbuck Females and young upper coats are Dry woodland and clearings.  Eastern Pakistan Grasses, leaves, buds, Vulnerable

(extinct but reintroduc-
ed); India from Punjab
south to Madras and
east to Bihar; introduc-
ed to Nepal; Texas,
United States; and
Argentina.

and field fruits.
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Common name /

Scientific name/ Physical Habitat and Conservation
Other common names characteristics behavior Distribution Diet status
Dama gazelle Large body, reddish brown coat. Face, Arid areas with sparse Formerly from Herbs, shrubs, and Endangered
Gazella dama bottom, and rump are white. White patch  vegetation, including Morocco, western coarse desert grasses.
French: Gazelle dama on throat. Thin legs and skinny neck. pastures of the Sahara Sahara, Mauritania, and
Horns are S-shaped. Head and body Desert in the rainy season Senegal east to Egypt
length 55.2-66 in (140-168 cm), and semi-deserts and open  and Sudan. Now extinct
shoulder height 36—48 in (91-122 c¢m), bushlands in the dry season. in Mauritania, Senegal,
weight 88—187 Ib (40-85 kg). Diurnal species. Occur singly Morocco, Algeria, and
or in small groups of 15 to Egypt; survives at least
20 individuals. in Mali, Niger, Chad,
Burkina Faso, and
Sudan.
Grant’s gazelle Upperparts are fawn colored; underparts ~ Semi-desert and open Southeastern Sudan, Grasses, leaves, and Lower Risk/
Gazella granti are white. Some populations have a dark  savannas. Can obtain northeastern Uganda  fruits. Conservation
stripe along the mid-body. Both sexes sufficient water from and southern Ethiopia Dependent
have horns; males' are longer, up to vegetation during drought. south to southern
19.2-31.2 in (50-80 cm), thicker, and Form mixed-sex groups; Somalia, Kenya, and
more strongly ringed. Males weigh 121—  males are territorial during northern Tanzania.
176 Ib (55-80 kg); females weigh 77— the breeding season.
110 Ib (35-50 kg).
Red-fronted gazelle Upper coat is short and tan; underparts ~ Open savanna and Senegal to northeastern Grasses and leaves. Vulnerable
Gazella rufifrons are white. Red forehead with faint red vegetation-covered dunes of  Ethiopia, south to
and cream lines from the eyes to the the Sahel. Obtains water northern Togo and
nose. Tail has a black tuft. Both sexes from vegetation, but more northern Central
have thick, ridged horns; female length water-dependent than other  African Republic.
6-10in (15-25 cm); male length 8.8-14  species of gazelle. Migrate
in (22-35 cm). Head and body length seasonally. Live in small
42-48 in (105-120 cm); shoulder mixed herds of 2-6 animals,
height 25.6-35.2 in (65-92 cm); tail rarely up to 15; breeding
length 6-10 in (15-25 cm); weight 44— males defend territories.
77 Ib (20-35 kg).
Slender-horned gazelle Upper coat is buffy brown with faint Live in the desert, in small, ~ Algeria, Tunisia, Libya, Grasses, succulents, Endangered

Gazella leptoceros

English: Loder’s gazelle, rhim,
sand gazelle; French: Rhim,
gazelle deptoceére gazelle &

cornes fines

Persian gazelle
Gazella subgutturosa
English: Goitered gazelle

Tibetan gazelle
Procapra picticaudata
English: Goa

stripes on the face and flanks; under-
parts are white. Both sexes have horns,
males' are longer and ridged. Head and
body length 39.6-43.2 ft (100-110 cm);
shoulder height 25.2-28.8 ft (65-72 cm);
tail length 6-8 in (15-20 cm); weight 44—
66 Ib (20-30 kg).

Body light brown, darker toward belly;
white underparts; black tail. Only males
have black, S-shaped horns, 10-17.2 in
(25-43 cm) long. During the breeding
season, the males' larynx bulges
outwards, resembling a goiter. Head and
body length 36-45.6 in (90-115 cm);
shoulder height 24—1.2 in (60-80 cm);
tail length 6-8 in (15-20 cm); weight
40-73 Ib (18-33 kg).

Coat is orange-buff above in summer,
with pinkish cinnamon sides, and paler
in the winter; underparts are white. Only
males have horns, 7.9-9.8 in (20-25 cm)
long. Head and body length 37.4-58.3 in
(95-148 cm); tail length 0.8-4.7 in

(2-12 cm); shoulder height 21.3-33.1 in
(54-84 cm); weight 44-88 Ib (20-40 kg).

mixed groups of 3—-10

individuals, sometimes up to

20. Males are territorial

during the breeding season.

Live in deserts, semi-deserts,
hilly plains, and plateaus in
southern and central Asia. In

summer, found in small
family groups of 2-5
animals; in winter, large
herds with dozens or even
hundreds of individuals.

Males are territorial during

the breeding season.

Dry grassland up to 18,860

ft (5,750 m). Northward

migration in spring, at which
time herds of 6,000-8,000

individuals form.

western Egypt, Niger,
and northern Chad.

Israel; Jordan, central
Arabia and eastern
Caucasus through Iran;
Afghanistan; west-
central Pakistan;
Kazakhstan;
Turmenistan;
Uzbekistan; Mongolia;
and western China.

Szechuan, Tsinghai,
and Tibet, China; and
adjacent Indian
Himalayas.

herbs, and foliage of
shrubs. They obtain
sufficient water from
their food, but drink
water when it's
available.

Grasses, leaves, and
shoots.

Vegetation.

Lower Risk/Near
Threatened

Lower Risk/Near
Threatened
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Dikdiks, beiras, grysboks, and steenboks

(Neotraginae)

Class Mammalia
Order Artiodactyla
Suborder Ruminantia
Family Bovidae
Subfamily Neotraginae

Thumbnail description

Small graceful antelopes, females typically
larger than males; simple spike horns in males
only; well-developed scent glands for olfactory
communication; primarily selective browsers

Size

Body length 16-42 in (40-112 cm); shoulder
height 10-26 in (25-67 cm); 3.9-48 |b (1.8-22
kg)

Number of genera, species
6 genera; 13 species

Habitat

Forest, woodland, mixed woodland, savanna,
scrub, sub-desert, reed beds, hilltops, and flood
plains

Conservation status

Vulnerable: 2 species; Lower Risk/Near
Threatened: 2 species; Lower Risk/Conservation
Dependent: 5 species; Lower Risk/Least
Concern: 4 species

Distribution

Sub-Saharan Africa

Evolution and systematics

The Neotragines, or dwarf antelopes, are placed beside the
Antilopini, both belonging to the subfamily Antilopinae. This
sister group Antilopini includes the larger gazelles that serve
as popular icons of Africa’s savanna ecosystems. The neo-
tragines are a polyphyletic group, and more recent molecu-
lar-based phylogenies suggest that some members may belong
to the Antilopini or even Reduncini. The neotragines are con-
sidered to have originated in Eurasia and represent, with the
Bovinae, one of the oldest subfamilies of the Bovidae. Fossil
evidence suggests that the first neotragines appeared 5-12
million years ago and very closely resembled the animals ob-
served today. The modern Neotraginae is represented by 13
species from six genera.

Physical characteristics

The neotragines are the smallest of the antelope. They
range in body shape from crouched and hare-like, to com-
pact and stocky, and to lean and graceful. They weigh 3.9-48
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Ib (1.8-22 kg) and range in height from 10 to 26 in (25-67
cm). Females are 5-15% larger than males, but this sexual
dimorphism does not extend to coloration. Body color varies
from pale gray to dark reddish brown to sandy, and the belly
is white or cream. Ears are medium to large and often have
distinctive markings in their white lining that allows indi-
vidual identification of animals. Tails are medium to short.
Only males possess horns and these are dagger-like, straight,
and sharp. Hooves, horns, and eyes are black. The dwarf an-
telope is characterized by a prevalence of scent glands, most
notably the pre-orbital gland, but also pedal, inguinal, and
others.

Distribution

The Neotraginae occur widely across Africa and nowhere
else. At least one member of this group can be found in every
African country south of the Sahara Desert. Areas of highest
density include the Horn of Africa and the equatorial forests,
but large populations occur across a diverse array of regions
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A. Suni (Neotragus moschatus) scent-marking grass with its pre-orbital glands (1). Other sources of scent are (2) pedal glands, (3) urine, (4) in-
guinal (genital) glands, and (5) feces. B. Oribi (Ourebia ourebi) head, showing swollen preorbital gland (1) and the post-auricular gland (6), pe-

culiar to oribis. (lllustration by Gillian Harris)

and biotic zones. The historic, or Paleolithic, distribution of
this subfamily includes North Africa and perhaps beyond, but
today no natural population occurs further north than Mau-
ritania.

Habitat

"The neotragines have adapted to a broad range of habitats.
For example, the dikdiks (Madogua sp.) primarily occur in dry
scrub or thorn-brush habitats, while the tiny royal and dwarf
antelopes (Neotragus pygmeus and N. batesi) occupy lush un-
dergrowth in equatorial forests. Several species are desert-
adapted and require little or no water. Even a single, widely
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distributed species like the oribi (Ourebia ourebi) thrives in
more than nine distinct habitat types, from sub-desert scrub
to lush coastal savanna and forest clearings. With regard to
habitat selection, the klipspringer (Oreotragus oreotragus) is
unique among the Neotraginae in that it has adapted to life
on rocky hilltops and mountain slopes. In all of these habitats,
animals require access to some form of cover for both hiding
from predators and avoiding the often brutal midday sun.

Behavior

Most neotragines are solitary, but some are found more
often in pairs or small groups of three to five animals (up to
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12). All are nonmigratory and nearly all are territorial or de-
fend exclusive home ranges. Defense of a territory often, but
not always, involves scent marking with feces and urine placed
on conspicuous dung middens, as well as the careful place-
ment of secretions of the preorbital and other glands. Scent
marking can occupy more time than feeding in the life of
many neotragines and some species mark as many as 45 times
per hour. Males commonly engage in battles over territory
ownership, dominance, and females, but these fights only
rarely involve contact between the combatants and instead are
built around threats. Threats are signaled through postures,
vocalizations, and also with aggression towards inanimate ob-
jects such as bushes. Fights that escalate to contact between
males commonly result in the wounding of one or both com-
batants.

The neotragines are best known for their reliance on ol-
factory communication, but they also display a range of vo-
calizations. The most commonly encountered of these is the
alarm whistle. This shrill whistle varies in structure and tone
but some form of it is used by most species in this group to
alert conspecifics (those of the same species) to the presence
of a potential threat. Other vocalizations include barks, bleats,

Kirk’'s dikdiks (Madoqua kirkii) are skittish, and flee in a zig-zag pat-
tern. (Photo by Ann & Steve Toon Wildlife Photography. Reproduced by A female steenbok (Raphicerus campestris). (Photo by © Lynda
permission.) Richardson/Corbis. Reproduced by permission.)
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Kirk’s dikdik (Madoqua kirki) watches for predators. (Photo by Joe Mc-
Donald. Bruce Coleman, Inc. Reproduced by permission.)

mews, and at least two species have been observed to emit a
strangely human-sounding scream on being captured.

Daily activity patterns are linked closely to environmental
conditions. In hot, dry climates or during the dry season in
variable environments, animals are crepuscular and noctur-
nal. Avoiding the midday heat is essential to maintaining wa-
ter balance, and animals in extreme environments will seek
out cooler, shaded areas and remain inactive for hours. In
more temperate areas, animals are active at various times both

day and night.

Feeding ecology and diet

Nearly all neotragines browse selectively on high-protein,
low-fiber portions of a huge range of bushes, herbs, and trees.
This includes, but is not limited to, fresh shoots, leaves, roots,
flowers, seeds, fungi, and fruits. Frequent consumption of
grasses is rarely seen in this group except in the oribi for which
green grasses comprise 60-95% of the diet. Several species
have been observed to eat soil and chew on bones, presum-
ably to ingest minerals that are otherwise in short supply. An-
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imals also are known to occasionally eat nestlings or other
sources of animal protein when encountered opportunisti-
cally.

Foraging occurs at any time of day or night, depending
on weather conditions and proximity of potential threats.
Species in this group also spend a great deal of their time ly-
ing down and ruminating. Most species are extremely effi-
cient at maintaining water balance and require little or no
access to open water.

Reproductive biology

Several members of this group are monogamous while oth-
ers are polygamous. Monagamy has been confirmed in some
of these species using molecular techniques. At least one
species, the oribi, displays polygyandry in parts of its range.
These polygyandrous associations are rare among bovids and
are characterized in oribi by the cooperative defense of a
harem and territory by two to four adult males.

The dew and moisture from the vegetation that it eats provides Kirk’s
dikdik (Madoqua kirkii) with sufficient water. (Photo by Ann & Steve
Toon Wildlife Photography. Reproduced by permission.)
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Kirk’s dikdik (Madoqua kirkii) sniffing a scent marker in Etosha Na-
tional Park, Namibia, Africa. (Photo by Martin W. Grosnick. Bruce Cole-
man, Inc. Reproduced by permission.)

Courtship in the neotragines typically begins when a fe-
male approaches or reaches estrus at which time the male be-
gins to guard her closely. The male conveys his desire to
mount through bleats and mews and with repeated pats on
the female’s hind legs (“laufschlag”). Mounting lasts a short
time (5-20 seconds) and is repeated several times during es-
trous. One young is born after a gestation of five to seven
months, after which it is hidden in tall grass or thicket for
two to 16 weeks. Breeding typically coincides with rainy sea-
sons, when lactating mothers and developing young will have
greatest access to food of high quality. Males do not partici-
pate in parental care beyond whistling to alert group mem-
bers to danger or, very rarely, butting potential predators of
young such as hawks and eagles.

Conservation status

Overall, the Neotraginae are a widespread and common
group. Members of this group such as the Kirk’s dikdik
(Madogqua kirkii) occur at densities beyond that of any other
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antelope. Contrary to expectation, some species have in-
creased locally as a result of human alterations of the habi-
tat such as forest clearing and livestock grazing. However,
all members of this group are heavily hunted and decline in
areas where human densities are high. The healthiest pop-
ulations and thus, species, are those that occur in protected
areas or where human densities are low. The small and
shrinking distribution of the beira (Dorcatragus megalotis),
silver dikdik (Madoqua piacentinii), Cape grysbok (Raphicerus
melanotis), and the royal and dwarf antelopes make these
species the greatest concerns for conservation among the
Neotraginae.

Total population estimates range from the tens of thou-
sand for five species to the high hundreds of thousands for
the Kirk’s dikdik. Of the 13 species in this group, popula-
tions of only two are estimated to be stable. Primary causes
for decline across all species in this group are overhunting
and habitat loss or degradation resulting from agriculture and
overgrazing of livestock. Together, these factors are rapidly
reducing the once contiguous distributions of many of these
species into a collection of fragments.

A male steenbok (Raphicerus campestris) eats leaves from the mopane
tree in Etosha National Park in Namibia (Photo by Jen & Des Bartlett.
Bruce Coleman, Inc. Reproduced by permission.)
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Significance to humans

The neotragines are widely represented in traditional and
modern African folklore and literature. Many of the species
in this group represent the only wild mammals seen routinely
by Africans near areas of human settlements. As such, they
have great cultural significance by representing a tangible link
to nature. These species are relied upon for food and com-
bined they account for a substantial proportion of the trade
in bush meat. They are used in traditional ceremonies and for
clothing, musical instruments, and other craftwork. Some
species represent a minor pest to agriculture, but in most cases
the economic benefits of their presence far outweighs the
Costs.
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1. Kirk’'s dik-dik (Madoqua kirkii); 2. Steenbok (Raphicerus campestris); 3. Oribi (Ourebia ourebi); 4. Salt’s dik-dik (Madoqua saltiana); 5. Klip-
springer (Oreotragus oreotragus); 6. Dwarf antelope (Neotragus batesi). (lllustration by Gillian Harris)
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Species accounts

Oribi
Ourebia ourebi

TAXONOMY
Antilope ourebi (Zimmermann, 1783), Cape of Good Hope,
South Africa. Thirteen proposed subspecies.

OTHER COMMON NAMES
French: Ourébie; German: Bleichbockchen; Spanish: Oribi.

PHYSICAL CHARACTERISTICS

Slender, small antelope; males have distinctively large glands
beneath the eyes. Length 37-44 in (93-111 cm); height 24-27
in (60-69 cm); weight 33-46 1b (15-21 kg). Pelage sandy to
rufous with white undersides, throat, chin, mouth, eyebrows,
and ear linings. Eyes large and black. Tail often darker than
body with white underside. Horns on males straight, sharp,
and annulated, grow to 7.5 in (19 cm) and angle slightly to
the anterior.

DISTRIBUTION

Most widespread member of the Neotraginae, it is found
throughout sub-Saharan Africa on fire-climax grasslands and
mixed savannas.

HABITAT

Highly variable, but this species generally occurs in open habi-
tats ranging from guinea savanna, moist savannas, woodland
mosaics, flood plains, to montane and coastal grasslands. Den-
sities in optimal habitat recorded at up to 91 per mi* (35 per

Ourebia ourebi

Neotragus batesi
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km?), but more typically 1-10 per mi* (0.5-4 per km?) in suit-
able habitats.

BEHAVIOR

Behaviorally flexible, this antelope is adapted to a range of en-
vironmental conditions and behavior is linked to local condi-
tions. Males defend females and territories cooperatively in
some areas and simply follow a single female throughout her
home range in other areas. Scent marking with urine, feces,
and glandular secretions is used to demarcate territory borders
where territories are defended. Primary vocalization is a shrill
whistle used to alert group members to approaching danger.
Other vocalizations include bleats, mews, and, upon capture,
human-like screams.

FEEDING ECOLOGY AND DIET

The only predominately grazing member of the Neotraginae.
Selective grazer of fresh green grasses; forbs, legumes, and tree
foliage are eaten when fresh grass is unavailable. Fungi, flow-
ers, and fruit are often eaten, as is soil, for their nutrient con-
tent. Feed actively at day and night, but generally avoid heat of
midday and are most active during cool hours of early morning
and late afternoon. Survive in some areas with little access to
open water.

REPRODUCTIVE BIOLOGY

Polygamous. Group size is highly variable and ranges from soli-
tary animals to groups of up to 12 adults. Territories range in
size from 0.25-148 ac (0.1-60 ha). Pair bonds may last years.
One young is born after a gestation period of 6.5-7 months.
Young hide in tall vegetation for up to three months before join-
ing group. Birth peaks coincide with the arrival of rainy seasons.

CONSERVATION STATUS

Lower Risk/Conservation Dependent. Two putative subspecies,
O. 0. haggardi, of coastal Kenya and Somalia, and O. o. keniae,
of the Mount Kenya region are classified as Vulnerable and
Extinct, respectively. Total population of this species is esti-
mated in the hundreds of thousands. It is shot, snared, and
trapped throughout its distribution and hunting is the primary
reason for dramatic population declines in human-dominated
areas. Like other neotragines, oribi have poor stamina and are
easily run down by domestic dogs.

SIGNIFICANCE TO HUMANS

This animal is prized for its meat in many regions and provides
subsistence and income for hunters in much of sub-Saharan
Africa. The skin is used for drums and other traditional craft-
work. ¢

Steenbok

Rapbhicerus campestris

TAXONOMY
Raphicerus campestris campestris (Thunberg, 1811), Cape of
Good Hope, South Africa. Seven proposed subspecies.

OTHER COMMON NAMES
English: Steenbuck, steinbuck, steinbok; French: Steenbok;
German: Steinbockchen; Spanish: Steenbok.
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Madoqua saltiana

Raphicerus campestris

PHYSICAL CHARACTERISTICS

Slender, graceful antelope, third largest of the neotragines but
still only 18-24 in (45-60 cm) tall, 28-35 in length (70-90 cm),
and weighing 18-33 1b (8-15 kg). Body color ranges from light
beige to reddish brown; belly, chest, chin, and ear-linings are
white to off-white. Large ears and short tail; horns are sharp,
thin, and upright in males, up to 6 in (15 cm) in length.

DISTRIBUTION

Displays two distinct distributions, with the first in East Africa
in southern Kenya and northern Tanzania, and the second in
southern Africa from Angola and Zambia south to the Cape of
South Africa. The largest populations today occur in Namibia
and Botswana.

HABITAT

Varies from desert scrub habitats near the Kalahari to moist
mountain forests in Kenya. Generally occurs in bushy or
scrubby areas of open habitats such as dry mixed savannas
and grassland plains. Areas cleared by fire, heavy grazing,
logging, or for cultivation are quickly occupied. Densities in
optimal habitats are as high as 10 animals per mi® (4 per
kmi), but more typical densities are 1-2 per mi® (0.3-1.0 per
km?).

BEHAVIOR

Highly territorial, both sexes actively defend the territory by
chasing same-sex intruders and by scent marking with urine,
feces, and secretions of the pre-orbital, pedal, and other glands.
Vocalizations between individuals include goat-like bleats,
whistles, and growls. Typically drops to the ground and freezes
as a first response to approaching danger and flees in a zig-zag
pattern if the threat moves near.

FEEDING ECOLOGY AND DIET
Primarily a browser, it will often feed near ground level on
roots and low shrubs, but also shoots, flowers, and fruits of
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trees; commonly eats soil for its nutrient content. Desert-
adapted, it can survive with little or no access to open water.
Water balance is maintained by selection of plants of high wa-
ter content and inactivity during hottest times of the day. Ani-
mals are active in day and night in wetter habitats and are most
active nocturnally in very dry areas.

REPRODUCTIVE BIOLOGY

Adults are solitary or occur as pairs, and rarely as small, polyg-
ynous groups, on territories of 10-37 acres (4-15 ha). Breeding
pairs are sometimes stable for several years. Mating is followed
by gestation of about 170 days, at which time one lamb is
born. Young lay hidden for three to five months before joining
their mother. Birth commonly coincides with rainy seasons.
Females in some areas have been observed to breed twice per
year.

CONSERVATION STATUS

Lower Risk/Least Concern. Declining in unprotected parts of
its range where it suffers from overhunting, but it is stable and
well represented in protected areas. Overall, the outlook for
the species appears good if protected areas remain intact. Like
other neotragines, this species is vulnerable to predation by do-
mestic dogs.

SIGNIFICANCE TO HUMANS

Included in traditional African folklore, skin used for drums,
traditional clothing, and crafts. Meat is considered to be of

good quality by humans; this species is eaten throughout its
range. ¢

Klipspringer

Oreotragus oreotragus

TAXONOMY
Antilope oreotragus (Zimmermann, 1783), Cape of Good Hope,
South Africa. Eleven proposed subspecies.

OTHER COMMON NAMES
French: Oreotrague; German: Klippspringer.

PHYSICAL CHARACTERISTICS

Small, compact antelope with rounded hindquarters and blunt
muzzle. Walks on tips of extended hooves. Length 32-39 in
(82-100 cm); height 18-24 in (45-60 cm); weight 20-35 1b
(9-16 kg). Fur is coarse, hollow, and tawny to gray in appear-
ance. Underside and ear linings light gray to white. Horns
straight and annulated in males, up to 6 in (15 c¢m) in length,
though typically no longer than 3.5 in (9 cm). Unique among
Neotraginae, females of some populations are horned.

DISTRIBUTION

Patchily distributed in rocky and mountainous terrain from
northern Sudan, Eritrea, Ethiopia, Somalia, south through
Kenya, Uganda, and Tanzania into central and southern Africa.
The largest populations today occur in Namibia.

HABITAT

Rocky hillsides, cliffs, and ravines from sea level to 14,800 ft
(4,500 m) and at a broad range of temperature and rainfall
regimes. Vegetation type is considerably less important than ac-
cess to steep, rocky slopes for escape and cover. Occur at densi-
ties up to 36 per mi’ (14 per km?) in ideal habitats, but more
often seen at densities of 0.3-0.8 per mi? (0.1-0.3 per km?).
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Madoqua kirkii

Oreotragus oreotragus

BEHAVIOR

Nimble and fast, supremely adapted for life in rocky terrain.
Fiercely territorial, territory boundaries are scent marked rou-
tinely by all family members by placing feces, urine, and pre-
orbital gland secretions in highly visible areas. Physical
aggression exhibited as fights and chases are common and oc-
cur between both sexes. Bonds between monogamous pairs are
strong and often last years. Vigilance is shared among group
members and they signal the approach of a predator with an
alarm whistle.

FEEDING ECOLOGY AND DIET

Selective browsers, prefer leaves, buds, flowers, fruits, and
seeds with high-protein, low-fiber content. Up to 90% of diet
consists of fruit and flowers in wet season, while leaves of
shrubs, trees, and sometimes grasses form larger portion of diet
in dry seasons. Will leave the safety of rocky terrain to feed or
drink during harshest times of the year.

REPRODUCTIVE BIOLOGY

The typical breeding group is a male-female pair on a territory
3.5-22 acres (1.4-9 ha) in size. Monagamous pairs are some-
times joined in a territory by one or two un-dispersed off-
spring. Estrus is thought to last roughly one week and
gestation is estimated at five months, after which one lamb is
born. Newborns lay hidden for up to three months before
joining parents and are weaned at four months. Seasonality of
reproduction varies across the broad geographic range of this
species, but is generally coordinated with rainy seasons.

CONSERVATION STATUS

Lower Risk/Conservation Dependent. Their preference for
steep, rocky habitats and their ability to detect and avoid
predators (human or otherwise) has allowed this species to
avoid the common pitfalls of habitat loss and over hunting.
However, the subspecies O. o. porteousi represents an exception
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and is classed as Endangered where it occurs in Nigeria and

the Central African Republic. Predictable routes of travel by
animals also makes snaring an effective and potentially devas-
tating form of hunting.

SIGNIFICANCE TO HUMANS

Sturdiness and agility have made it a popular mascot and hero
in traditional and modern African folklore. It has little eco-
nomic value through much of its geographic range and its
meat is not generally preferred. It comprises a relatively small
part of the bushmeat trade in Nigeria. ®

Dwarf antelope
Neotragus batesi

TAXONOMY
Neotragus batesi de Winton, 1903, Efulen, Bulu Country,
Cameroon. Two recognized subspecies.

OTHER COMMON NAMES
English: Bate’s pygmy antelope, Bate’s dwarf antelope, pygmy
antelope; French: Antilope de Bates; German: Batesbockchen;
Spanish: Antilope de Bates.

PHYSICAL CHARACTERISTICS

Tiny, delicate antelope with large eyes, small, rounded ears,
and short, pointed muzzle. Length 19-23 in (47-58 cm);
height 7.5-11.5 in (19-29 cm); weight 4-10 1b (1.8-4.5 kg).
Body is reddish to golden-brown, darker on back and head;
belly, throat, and chin and spots below ears are white, as is un-
derside of tail. Horns on males short and conical.

DISTRIBUTION

Patchily distributed in two distinct regions, the first in western
Africa from Nigeria, Cameroon, Gabon to Central African Re-
public and Congo (Brazzaville), and the second in central
Africa from eastern Congo (Democratic Republic of the
Congo) to western Uganda.

HABITAT

Tree gaps or areas of heavy undergrowth in moist lowland
forests. Includes dense habitats along rivers, roads, plantations,
gardens, and in secondary growth following logging. Occur at
densities up to 194 per mi” (75 per km?) in ideal habitats, but
more often seen at densities of 4-8 per mi® (1.5-3 per km?).

BEHAVIOR

Cryptic and shy, this antelope is adapted to life in closed habi-
tats. Has a slow, high-stepping gait when moving through the
forest, responds to danger by freezing and then darting for
cover if the threat approaches closely. Quick for short dis-
tances, but lacks stamina to outlast predators if caught in larger
clearings. Males mark territories with black, tar-like secretions
of the pre-orbital gland. Short, nasal moans are used to main-
tain contact between individuals, and they sometimes bark
when fleeing from danger.

FEEDING ECOLOGY AND DIET

Selective browsers of high-quality leaves, stems, and shoots
from a vast number of food plants. Crops such as sweet pota-
toes, peanuts, and peppers are also consumed, as are fruits.
Foraging occurs both day and night in remote locations and
more often only at night in areas near human habitation.
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REPRODUCTIVE BIOLOGY

Males form exclusive home ranges of 5-10 acres (2-4 ha). Re-
production occurs year round but with two peaks coinciding
with the arrival of rainy seasons. As many as 80% of breeding-
age females are pregnant at any given time. Young are hidden
for months and weaning typically occurs during the rainy sea-
son.

CONSERVATION STATUS

Lower Risk/Near Threatened. This antelope’s ability to use
and sometimes thrive in human-dominated habitats has en-
abled it to survive in areas where other mammals cannot.
However, heavy hunting and the loss of forest habitat present
major threats. It is captured in nets and snares by hunting par-
ties and also taken by dogs in areas near human settlements.

SIGNIFICANCE TO HUMANS

Linked to folklore and taboos in some areas of its distribution,
which has helped protect it from over-harvest in these regions.
Accounts for only a small percentage of animals sold as bush
meat in western Africa, but has considerable subsistence value
for communities living in and near forests. Skin is used for tra-
ditional crafts. ¢

Kirk’s dikdik
Madoqua kirkii

TAXONOMY
Neotragus kirkii (Ginther, 1880), Brava, Somalia. Seven pro-
posed subspecies.

OTHER COMMON NAMES
English: Damaraland dikdik; French: Dik-dik de Kirk; Ger-
man: Kirkdikdik; Spanish: Dik-dik de Kirk.

PHYSICAL CHARACTERISTICS

Small, very slender antelope with distinctive soft, elongated
nose. Length 22.5-29.5 in (57-75 cm); height 14-18 in (35-45
cm); weight 6-14 1b (2.7-6.5 kg). Fur on back is grizzled gray
with black and white flecks, face and legs are tan, and the chin,
belly, and underside of small tail are white to off-white. Crest
of fur on head is dark yellow-orange, as are face and legs. Ears
large and lined with white fur; large eyes bordered by ring of
short white fur. Males with prominent glands beneath the eyes;
horns on males sharp, straight, and annulated, growing to 4 in
(10 cm).

DISTRIBUTION

Found patchily in two distinct areas separated by more than
1,000 mi (1,600 km); the first in Tanzania, Kenya, and Soma-
lia, the second in Angola and Namibia. Largest populations in
Namibia.

HABITAT

Restricted to arid regions of dense scrub and mixed woodland
habitats. Thickets and thorn scrub are used for cover and food.
Also found in riverine woodlands and thickets, along the base
of hills and rocky outcroppings. Densities in optimal habitat
recorded at up to 282 per mi* (109 per km?), but more typi-
cally 26-104 per mi* (10-40 per km?) in suitable habitat.

BEHAVIOR

Pairs defend territories cooperatively by chasing same-sex in-
truders. Territory borders observed to be stable for years in
some areas. Territory holders use urine, dung, and secretions
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from pre-orbital and other glands to mark territory boundaries.
Fights common between males along shared borders but sel-
dom involve actual contact between combatants. During fights,
males butt vegetation and raise the hair tuft on their heads.
Has six known vocalizations, including a shrill double whistle
alarm call, and bleats, mews, and screams.

FEEDING ECOLOGY AND DIET

Browses selectively on a broad array of herbs, leaves, flowers,
shoots, and fruits; grasses only rarely eaten. Feeds actively at
day and night, though generally avoids heat of midday. Often
rises onto two legs to reach foods otherwise out of reach. Visits
saltlicks and consumes soil and bones to acquire needed miner-
als. They are renowned for their ability to survive with no ac-
cess to open water.

REPRODUCTIVE BIOLOGY

Typical breeding unit is a monogamous pair sometimes joined
by one or two young on territories of 3-25 acres (1-10 ha).
Pair bonds known to last till the death of one member; genetic
studies confirm fidelity of females to their mate. Polygynous
groups occasionally occur where animal densities are high. Es-
trus is thought to last only one to two days. One young is born
after a gestation period 166-174 days. Young are precocious
and join parents after five or six weeks of hiding in dense vege-
tation. Birth peaks coincide with the arrival of rainy seasons.

CONSERVATION STATUS

Lower Risk/Least Concern. Total population is estimated from
hundreds of thousands to one to two million. This animal has
declined in some areas as a result of land development for agri-
culture and hunting but is generally widespread and common.
Hunted primarily with nets and snares and occasionally guns
and dogs.

SIGNIFICANCE TO HUMANS

The high population densities make it a common item in bush-
meat markets. It is a common source of meat for sustenance
and commerce throughout its distribution. ¢

Salt’s dikdik

Madoqua saltiana

TAXONOMY
Antilope saltiana (Desmarest, 1816), Ethiopia. As many as six
proposed subspecies.

OTHER COMMON NAMES
French: Dik-dik de Salt; German: Eritrea-Dikdik; Spanish:
Dik-dik de Salt.

PHYSICAL CHARACTERISTICS

Small, delicate antelope, with short, blunt muzzle. Length
19-24 in (49-60 cm); height 13-16 in (33-40 cm); weight
5.5-9 1b (2.5-4 kg). Fur on back is grayish brown and freckled,
shading into a pale orange on sides and legs. Belly, interior of
legs, underside of tail, and chin are white. Ears large and lined
with white fur. Longer fur on head is reddish brown; conspicu-
ous white ring around the eye. Horns on males up to 3.5 in (9
cm) and straight.

DISTRIBUTION
Restricted to arid bushlands and semi-desert scrub in Horn of
Africa south from Sudan, Eritrea, Ethiopia, Djibouti, Somalia
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to northern Kenya. Occurs from sea level up to 5,000 ft (1,500
m). Largest populations in Somalia and Ethiopia.

HABITAT

From evergreen bushlands to sub-desert scrub habitats, often
found on valley bottoms and hillsides. Suggested densities in

optimal habitat up to 36 per mi* (14 per km?), but more typi-
cally 5-10 per mi* 2-4 per km?).

BEHAVIOR

Families share territorial defense and all members use urine
and dung to mark territory boundaries. Subordinate males and
females mark dominant males with pre-orbital secretions in
what is thought to be submissive behavior. Erection of crest of
fur on head thought to be display of dominance by males and
is often associated with a high-stepping strut and flashing of
orange fur along limbs and flanks. Vocalizations include a dou-
ble whistle used to warn other group members of approaching
danger.

FEEDING ECOLOGY AND DIET
Browses on herbs, leaves, shoots, fruits, and roots often close
to ground. Feeding occurs primarily at night and during early

70

Vol. 16: Mammals V

morning and late afternoon hours. Generally able to survive
without access to open water.

REPRODUCTIVE BIOLOGY

Typically occurs as monogamous pairs or family groups of
pairs with one or two young on territories of 10-50 acres
(4-20 ha). Breeding pairs are likely stable over long periods.
One young born after a gestation period estimated at five or
six months. Weaning thought to occur at three to four
months.

CONSERVATION STATUS

Lower Risk/Least Concern. Despite its restricted distribution,
the global population is estimated in the hundreds of thou-
sands. However, this animal is vulnerable to over-hunting,
habitat alteration, and competition with domestic livestock.
Numbers have declined in areas of high human settlement.
Hunted with nets and snares.

SIGNIFICANCE TO HUMANS

Little is known about cultural significance of this species. Con-
tributes to subsistence hunting throughout its range. Other
economic significance is small. ®
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Common name /

Scientific name/ Physical Habitat and Conservation
Other common names characteristics behavior Distribution Diet status
Guenther’s dikdik Small and slender with extended, elastic ~ Dry brush and scrub habitats ~ Locally common in Primarily a browser of Lower Risk/

Madoqua guentheri

English: Guenther’s long-
snouted dikdik; French: Dik-Dik
de Guenther; German: Giinther
Dikdik; Spanish: Dikdik de
Gunther

Silver dikdik

Madoqua piacentinii

French: Dik-Dik d’argent;
German: Piacentini Dikdik;
Spanish: Dikdik de argentado

Royal antelope

Neotragus pygmaeus
French: Antilope royale;
German: Kleinstbockchen;
Spanish: Antilope de real

Suni

Neotragus moschatus
French: Antilope musquee;
German: Moschusbockchen;
Spanish: Suni

Sharpe’s grysbok
Raphicerus sharpei

English: Sharpe’s grysbuck,
Sharpe’s steinbok, Tropiese
grysbok; French: Grysbok du
Sharpe; German:
Sharpegreisbock; Spanish:
Grysbok de Sharpe

Cape grysbok

Raphicerus melanotis

English: Gryshok, Cape
grysbuck; French: Gryshok du
cap; German: Kaapgreisbock;
Spanish: Gryshok de capa

Beira

Dorcatragus megalotis
French: Beira, dorcatrague;
German: Beira; Spanish: Beira

nose. Coat grizzled gray mixed with
brown, yellow, and white, with white
undersides and red-orange crest of fur
on head. Males with sharp, annulated
horns up to 4.5 in. (9.8 cm), slanted
backwards. Length 22-26 in (55-65 cm);
height 14-18 in (35-45 cm); weight 8-
12 Ib (3.5-5.5 kg).

Smallest dikdik, with short, blunt muzzle.
Back and sides grizzled silver with
sandy-tan legs, undersides and crest.
Males with short, sharp horns up to 3 in.
(7 cm), slanted backwards. Length 17—
20 in (45-52 cm); height 12-14 in (30—
35 cm); weight 6-9 Ib (2.5-4 kg).

Smallest of the horned bovids; rabbit
sized. Crouched in appearance. Reddish
to golden brown fur, darker on head and
along back; white on underside of body
and tail and on chest and chin. Small
horns up to one inch (2 cm) present on
males and slanted backwards. Length
18-22 in (45-55 cm); height 9-12 in
(22-30 cm); weight 4-8 Ib (2-3.5 kg).

Crouched in appearance. Shiny fur is
dark brown to rufous and speckled; white
to gray undersides extending from tail to
chin and including interior of limbs.
Males possess thin, annulated horns up
to 5in (13 cm) and greatly enlarged facial
glands. Length 22-25 in (55-63 cm);
height 13-16 in (3240 cm); weight 9—
13 Ib (4-6 kg).

Body is reddish brown to tan speckled
with white; whitish to gray face, throat
and undersides. Large, white-lined ears;
“skirt” of white-tipped fur extending over
the hindquarters. Males with short conical
horns up to 4 in (10 cm), widely spaced
and vertical. Length 24-31 in (60-80 cm);
height 16-24 in (40-60 cm); weight
15-26 Ib (7-12 kg).

Body is reddish brown speckled with
white; whitish to gray chin, throat, ears,
and undersides. Short, compact muzzle.
Males with short, smooth horns up to
5in (13 cm), angled vertically. Length
26-32 in (65-80 cm); height 18-24 in
(45-60 cm); weight 18-29 Ib (8-13 kg).

Slender, long-legged, and long-necked.
Fur thick and gray on back developing
into a darker band along sides from front
elbow to back thigh. Throat, chin and
underparts off white; limbs and head
rufous. Ears large and lined with white
fur. Sharp, broad-set horns up to 5 in
(13 cm) on males. Length 2.6-2.8 ft
(80-86 cm); height 1.6-2 ft (50-60 cm);
weight 20-25 Ib (9-11.5 kg).

where thickets provide food
and cover. Territorial, occurs
in monogamous pairsor
singly.

Low, dense coastal scrub
thickets.

Dense undergrowth, forest,
and forest edges in moist and
humid environments. Occur
singly or in pairs on small
territories. Shy and secretive,
hides to avoid detection and
escapes with short bursts
when approached.

Coastal forest and areas of
heavy undergrowth. Occur as
pairs or small polygynous
groups on territories of 5—
15 acres (2-6 ha). Males
fiercely territorial, demarcate
territories with scent,
auditory and visual displays.
Most active at night.

Prefers areas of considerable
cover such as secondary
growth, brush, riverine
habitats, and thickets. Occur
as pairs or singly on small
territories demarcated with
dung middens. Most active at
night.

Occurs in scrub and brush on
sand dunes, at the base of
hills and in riverine habitats.
Occur singly or as loosely
associated pairs. Males and
females share territories or
overlapping home ranges.
Most active at night.

Arid, rugged mountain
habitats where rock and low
brush provides forage and
cover. Occur singly, in pairs,
orin groups of up to 12
animals on large home
ranges.

parts of Sudan,
Ethiopia, Somalia,
Uganda, and Kenya.

Confined to the coastal
plain of Somalia.

Occurs patchily in
Guinea, Sierra Leone,
Liberia, Ivory Coast,
and Ghana.

Occurs patchily east of
the Rift Valley from

Somalia to northeastern

South Africa.

From Lake Victoria
south to the Transvaal
west through the
Zambezi valley, east to
the coast of
Mozambique.

Restricted to the
southern Cape of
South Africa.

Restricted to mountain-
ous regions of northern
Somalia.

green leaves, buds, and
shoots.

Browses on leaves,
buds, and shoots.

Fresh leaves and buds,
shoots, fungi, and fruit.

Browses on fresh leaves
and shoots, flowers,
roots, and fungi.

Browses on leaves and
shoots, flowers, fruits.

Primarily browses on

shrubs, flowers and fruit.

May go long periods
without water.

Leaves of small shrubs
and bushes, also
grasses.

Least Concern

Vulnerable

Lower Risk/Near
Threatened

Lower Risk/
Conservation
Dependent

Lower Risk/
Conservation
Dependent

Lower Risk/
Conservation
Dependent

Vulnerable
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Duikers

(Cephalophinae)

Class Mammalia

Order Artiodactyla
Suborder Ruminantia
Family Bovidae
Subfamily Cephalophinae

Thumbnail description

Timid small, tropical antelopes; females often
larger than the males; coat color is usually
reddish brown, but can be gray, black, or
striped; most species have a tuft of hair
between a pair of horns; maxillary glands used
for scent marking; considered browsers; agile
jumpers and hiders; reflect the primitive, ancient
lifestyle of bovids

Size

Body length 22-59 in (59-145 cm); shoulder
height 12-34 in (30-85 cm); 9-176 Ib (6-80
kg)

Number of genera, species
2 genera; 18 species

Habitat

Dense forest, lowland or high montane forest,
savanna, and open bush; closely tied to dense
cover for hiding

Conservation status

Endangered: 1 species; Vulnerable: 3 species;
Lower Risk/Near Threatened: 9 species; Lower
Risk/Conservation Dependent: 3 species; Lower
Risk/Least Concern: 2 species

Distribution

Evolution and systematics

The Cephalophinae belong to the neotragine radiation of
bovids. The ancestors of these browsing antelope first ap-
peared during the Miocene, and later invaded Africa and Asia.
Although their fossil record is sparse, Cephalophinae share
many similarities with early bovids.

Modern Cephalophinae include 18 species represented by
two genera, Sylvicapra and Cephalophus. Sixty-five subspecies
have been identified. Cephalophus can be divided into four sub-
genera, which can be described as the conservative dwarfs, the
diverse red duiker lineage, the fiber duiker lineage, and the
giant duiker species. Several researchers have argued that the
conservative dwarf subgenus is, in fact, a unique genus, Philan-
tomnba.

Physical characteristics
The Cephalophinae vary considerably in size. Their body

shape is consistent across species, and designed for traveling
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Sub-Saharan Africa

through dense vegetation. They have arched bodies, short
forelegs, long hind limbs, and strong hindquarters. Females
are often as much as 4% longer and may be taller than males.
Cephalophinae weigh 9-176 1b (6-80 kg) and reach shoulder
heights of 12-34 in (30-85 cm). Their coats are coarse and
generally reddish brown, with a white underbelly. However,
their coloring can range from pale gray to dark brown or
black, and several species have unique coat colors and pat-
terns. Tails may be as short as 1.5 in (4 cm) or as long as 6
in (15 cm). A hair tuft between a pair of short, ridged horns
is common. Duikers have large, gash-like scent glands be-
neath the eye.

Distribution

Cephalophinae have a widespread distribution across sub-
Saharan Africa and on the islands adjacent to these coastal re-
gions. The areas of greatest density are in equatorial Africa
within the rainforest belt that stretches from Guinea to the
Democratic Republic of the Congo.
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Maxwell’s duiker (Cephalophus maxwelli) watches for predators while
browsing. (Photo by E & P Bauer. Bruce Coleman, Inc. Reproduced by
permission.)

Habitat

Duikers prefer habitats of rainforest or dense bushland, al-
though some species choose to live in swamps or mountain-
ous regions. Urbanization has forced some populations to
relocate or adapt to the local ecology. Others, more suscep-
tible to habitat loss and ecological exploitation, have patchy
distributions.

Behavior

Duikers earned their name for their tendency to flee in a
series of diving jumps or to duck for cover beneath bushes
and in fallen tree trunks when frightened. The name is de-
rived from the Afrikaans word for diver. Most duiker species
are nocturnal, foraging for food and surveying their territory
from dusk to dawn. They remain sedentary during the day-
light hours, often hidden inside hollow trees or behind fallen
trunks.

In addition to being skittish, both male and female duik-
ers are highly territorial animals. They are typically found
alone, in pairs, or in pairs with one youngster, and they live
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in precisely defined habitats. Some species have fixed core ter-
ritories with dynamic boundaries that overlap with other pairs,
while others keep stricter borders. Duikers will patrol their
territories alone or in pairs, and chase away any intruders. In
zoos, male duikers are intolerant of other males and they fight
violently if housed in the same pen. Females seem more tol-
erant of one another in captive settings.

Duikers mark their territorial boundaries, their mates, and
their calf with olfactory cues secreted from the maxillary
glands, located below the eye. Pedal glands, located within
the hooves, and feces also serve as territorial scent markers.
Bucks mutually mark by pressing their glands against each
other prior to fighting.

Feeding ecology and diet
Cephalophinae have diverse diets and notable feeding
habits, preferring the leaves, shoots, and tender branches of

A male blue duiker (Cephalophus monticola) drinks at a small stream.
(Photo by Leonard Lee Rue lll. Bruce Coleman, Inc. Reproduced by per-
mission.)
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A black duiker (Cephalophus niger) grazing in the late afternoon. (Photo
by Kenneth W. Fink. Bruce Coleman, Inc. Reproduced by permission.)

The bush duiker (Sylvicapra grimmia) is also known as Grimm’s duiker.
(Photo by Kenneth W. Fink/Photo Researchers, Inc. Reproduced by per-
mission.)

The zebra duiker (Cephalophus zebra) is found in forested areas of
A yellow-backed duiker (Cephalophus silvicultor) in central Africa. (Photo the midwestern part of Africa (Photo by Kenneth W. Fink. Reproduced
by Kenneth Fink. Bruce Coleman, Inc. Reproduced by permission.) by permission.)
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The bay duiker (Cephalophus dorsalis) eats primarily fruits and seeds.
(Photo by © Kevin Schafer/Corbis. Reproduced by permission.)

trees and bushes, fruits, and seeds. As much as 90% of the
animal’s diet may be derived from fruits and leaves, with some
seasonal variation. They can often be found grazing beneath
trees on the fruits and seeds dropped by monkeys. Occasion-
ally, they will eat insects, eggs, birds, and small mammals.
Cephalophinae are known to raid plantations adjacent to
forests for palm nuts, mangoes, and cocoa pods.

Cephlophinae conduct most foraging between dusk and
dawn. The rainy season deposits enough moisture on the
leaves of bushes and trees for the animals to meet their fluid
needs.

Reproductive biology

All members of the Cephalophinae subfamily are monog-
amous, generally producing one litter per year. Females are
sexually mature at approximately nine months of age, males
between 12 and 18 months. Cephalophinae are non-seasonal
breeders, but in some species such as the bush duiker (Sylvi-
capra grimmin), calf births may peak during the summer
months. Gestation among the Cephalophinae can be as short
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Bush duikers (Sylvicapra grimmia) are one of the most adaptable ante-
lope. (Photo by T. Wolf. Bruce Coleman, Inc. Reproduced by permission.)

Jentink’s duiker (Cephalophus jentinki) showing the characteristic white
stripe encircling the upper back. (Photo by Anthony Mercieca/Photo
Researchers, Inc. Reproduced by permission.)
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A red-flanked duiker (Cephalophus rufilatus) among foliage. (Photo by
Animals Animals ©David Welling. Reproduced by permission.)
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as four months or as long as nine months. Single births are
the norm, but it is not unheard of for bush duikers to bear
twins. Male duikers do not participate in rearing apart from
delivering warnings about nearby predators and defending the
trio’s territory. Most calves are weaned from their mothers
between five and nine months of age.

Conservation status

Due to their timid nature, it is difficult to estimate the pop-
ulation sizes of many species of Cephalophinae. Species with
wide habitat ranges and those that are highly adaptable to
changing ecological conditions are not threatened. However,
16 of 18 species have been placed on the IUCN Red List of
Threatened Species. Most of those listed are Lower Risk, but
C. adersi is Endangered and C. jentinki, C. spadix, and C. ze-
bra are Vulnerable. Loss of habitat and bushmeat hunting con-
tinue to be the greatest threats to Cephalophinae.

Significance to humans

The Cephalophinae represent an essential source of pro-
tein and income throughout the forest regions of Central and
West Africa. There is ample evidence that the current levels
of hunting are unsustainable. In addition, the dwarf duikers
are prized by trophy hunters, who seek to add full body
mounts of the smaller animals to their collections.
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1. Ogilby’s duiker (Cephalophus ogilbyi); 2. Black duiker (Cephalophus niger); 3. Bay duiker (Cephalophus dorsalis); 4. Yellow-backed duiker
(Cephalophus silvicultor). (lllustration by Brian Cressman)
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1. Zebra duiker (Cephalophus zebra); 2. Red-flanked duiker (Cephalophus rufilatus); 3. Jentink’s duiker (Cephalophus jentinki); 4. Maxwell’s duiker
(Cephalophus maxwelli). (lllustration by Brian Cressman)
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Species

Maxwell’s duiker
Cephalophus maxwelli

TAXONOMY
Cephalopbus monitcola maxwelli (Smith, 1827), Sierra Leone.

OTHER COMMON NAMES
French: Céphalophe de Maxwell.

PHYSICAL CHARACTERISTICS

Once thought to be a subspecies of the blue duiker. Length
25-30 in (63-76 cm); height 14-16.5 in (35-42 cm); weight
11-22 Ib (5-10 kg). Slate gray or gray-brown coat, with a pale
belly, throat, and chin. Coloring is dark brown or charcoal-col-
ored nose bridge and forehead, with striking white lines run-
ning from the eyes to the nose. Thin, fringed tail is 5-6 in
(12-15 cm) long. Horns on both males and females are spike-
like with ridges at the base. Only 2 in (5 cm) long, the horns
are often hidden by the dark brown tuft of hair that grows be-
tween the horns.

DISTRIBUTION
Limited to western Africa, west of the Niger River.

HABITAT
Secondary forests and moist savanna.

BEHAVIOR
Live in pairs in well-defined territories. Both sexes mark the
boundaries of their ranges with secretions from the maxillary

Cephalophus zebra

Cephalophus maxwelli
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glands. Bonded pairs often mark one another by rubbing their
heads together.

FEEDING ECOLOGY AND DIET
Selective browser that consumes a varied diet of fruits, shrubs,
and herbs. May also consume some small animals and insects.

REPRODUCTIVE BIOLOGY

Bonded pairs mate one time per year. Gestation is approxi-
mately 120 days, and one calf is born from each mating. The
number of births in a population peaks between January and
March, with a second peak occurring between August and Sep-
tember. Young are weaned by one year.

CONSERVATION STATUS
Lower Risk/Near Threatened.

SIGNIFICANCE TO HUMANS
Humans hunt it for the bushmeat trade, and have contributed
to its population decline. ¢

Black duiker
Cephalophus niger

TAXONOMY
Cephalophinus niger Gray, 1846, Ghana.

OTHER COMMON NAMES
French: Céphalophus noir; German: Schwarzducker.

PHYSICAL CHARACTERISTICS

Heavily built antelope: length 31-42 in (80-90 cm); height
18-20 in (45-55 cmy); weight 33-66 1b (15-20 kg). Glossy dark
brown to black coat that pales to gray around the neck and
chin. Undersides are lighter in color, often with an orange
patch between the forelegs. Nose bridge and forelock reddish
brown. Head is slightly elongated with straight pointed horns,
3-7 in (8.5-21 cm) in males and 1-1.2 in (2.5-3 cm) in fe-
males. Tail approximately 5 in (12.5 cm).

DISTRIBUTION

Found throughout lower West Africa, in Benin, Ivory Coast,
Ghana, Guinea, Liberia, Nigeria, Sierra Leone, and Togo.
Populations once found in the Kalakpa and Shai Hill reserves
in central and southeastern Ghana have disappeared.

HABITAT

Found on the edges of forests, secondary forests, and in bushes
and thickets of lowland tropical rainforest. May also frequent
riverine galleries, isolated forest patches, and semi-deciduous
forests.

BEHAVIOR

Seldom observed in the wild, its behavior has not been well
studied. There are conflicting reports about whether it is a
nocturnal or diurnal species. A solitary animal.
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Cephalophus niger
Cephalophus ogilbyi

FEEDING ECOLOGY AND DIET

Its saw-like teeth permit it to browse many different types of
vegetation. In addition to feeding on fallen fruits and on the
flowers, leaves, herbs of forest trees and shrubs, it will use its
teeth to strip the bark from trees. Will sometimes eat insects
and small birds.

REPRODUCTIVE BIOLOGY

Monogamous. Captive individuals indicate that the gestation
period is 126 days, with an average of 7.5 months between
births. Females give birth to a single offspring, which is
weaned at six months.

CONSERVATION STATUS

Listed as a Lower Risk/Near Threatened species. In 1999, ap-
proximately 100,000 black duikers remained in Africa, and the
population continued to decline.

SIGNIFICANCE TO HUMANS
Hunted for the bushmeat trade. ¢

Zebra duiker
Cephalophus zebra

TAXONOMY
Cephalopbus zebra Gray, 1838, Sierra Leone.

OTHER COMMON NAMES
English: Banded duiker, zebra antelope; French: Céphalophe
z&bre; German: Zebraducker.

PHYSICAL CHARACTERISTICS
Muscular duiker with unique coloration. Length 27.5-36 in
(85-90 cm), height 16-20 in (40-50 cm), weight 33-44 1b
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(15-20 kg). Easily distinguished from other duikers by its verti-
cal black banding. Between these stripes, the pelage is a light
gold, off white, or auburn. The bands do not cross the pale
yellow to white belly and undersides. Head, shoulders, and
lower legs are a rich tan color. Long tail is approximately 6 in
(15 cm). Horns are conical and pointed, and the head lacks the
characteristic hair tuft.

DISTRIBUTION

Distribution restricted to small region in West Africa, between
the Moa River of Sierra Leone to the west, and the
Niouniourou River of Ivory Coast to the east, and concen-
trated in Liberia.

HABITAT

Primarily resides in lowland canopy forests, but will venture to
the forest edges and into clearings, or live in montane and up-
land forests.

BEHAVIOR

Both sexes will defend their territory and their offspring from
competitors or other dangers. Captive zebra duiker show diur-
nal behavior.

FEEDING ECOLOGY AND DIET
Feeds on fruit and nuts, and may crack large, thick-shelled nuts
with its forehead. Known to eat mice.

REPRODUCTIVE BIOLOGY

Monogamous. Gestation is about 225 days, after which a single
calf is born. Newborns have a bluish tint to their coat and do
not develop adult-like coat coloring and stripes before seven
months of age. Weaning occurs close to three months after
birth.

CONSERVATION STATUS

Considered to be a Vulnerable species. Only 28,000 remain
and are restricted to a small geographical area of 12,000 mi’
(31,000 km?).

SIGNIFICANCE TO HUMANS
Threatened by bushmeat hunters.

Ogilby’s duiker
Cephalophus ogilbyi

TAXONOMY
Cephalophus ogilbyi (Waterhouse, 1838), Bioko, Equatorial
Guinea. Three subspecies recognized.

OTHER COMMON NAMES

French: Céphalophe d’Ogilby, céphalophe de Fernando Poo;
German: Ogilbyducker, Fernando-Poo-Ducker; Spanish: Dui-
quero de Ogilby.

PHYSICAL CHARACTERISTICS

Large crouched, slab-shaped body: length 34-46 in (85-115
cm); height 22 in (55 cm); weight 31-40 Ib (14-18 kg). Coat
color is golden brown to mahogany, darker on the hindquar-
ters, and stippled with gray hairs along the back. Chest and
undersides are pale brown or gray. Black stripe traces the
length of the spine. Leg color can vary between regions and
subspecies. Black muzzle has chestnut-colored arches over the
eyes, and short curved horns.
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DISTRIBUTION

Common on Bioko Island, particularly along the mountain
slopes, but patchy elsewhere. Found in Cameroon, Congo,
Ivory Coast, Equatorial Guinea, Gabon, Ghana, Guinea,
Liberia, Nigeria, and Sierra Leone.

HABITAT

Closed canopy rainforest, and lowland forest and montane for-
est to altitudes of 2,400-3,600 ft (800-1,200 m) on Bioko Is-
land, Equatorial Guinea.

BEHAVIOR
Found alone or in pairs, it is presumed to be active during day-

light hours.

FEEDING ECOLOGY AND DIET

The vast majority of its diet is made up of fruits, including
those dropped by monkeys. Other vegetation and flowers make
up the remainder of its diet.

REPRODUCTIVE BIOLOGY
Nothing is known.

CONSERVATION STATUS
Classified as a Lower Risk/Near Threatened species. Total
population estimate is 35,000.

SIGNIFICANCE TO HUMANS
It is a pest to crop growers and a target of bushmeat hunters. ¢

Jentink’s duiker
Cephalophus jentinki

TAXONOMY
Cephalophus jentinki Thomas, 1892, Liberia.

OTHER COMMON NAMES
French: Céphalope de Jentink; German: Jentinkducker; Span-
ish: Duiquero de Jentink.

PHYSICAL CHARACTERISTICS

One of the largest of the Cephalophus: length 54 in (135 cm);
height 30-33.5 in (75-80 cm); weight up to 154 1b (70 kg).
Gray to gray-brown coloring with glossy black head and neck;
shoulders are draped with a swath of white or gray hair that
descends to the chest. Similar markings encircle the nose and
lips. Large ridged horns angle backward from the ears.

DISTRIBUTION
Found in western Guinea, but restricted to scattered populations.

HABITAT

Fragmented habitats, consisting of fruiting trees and thick
canopies. A group is said to be living in the forests outside of
Freetown, Sierra Leone.

BEHAVIOR

Limited interaction with Jentink’s duiker suggests that they are
nocturnal animals. Hide in hollow trees by day. Solitary, but
often found in pairs.

FEEDING ECOLOGY AND DIET

Relies primarily on the tree seedlings and fruits, including kola
nuts, cherry mahogany, and sand apples. Will forage in sec-
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Cephalophus jentinki

Cephalophus silvicultor

ondary growth forests, scrub, farmlands, and plantations when
fruits are scarce.

REPRODUCTIVE BIOLOGY

Reproductive behavior is relatively unstudied. Gestation esti-
mated at 7-8 months. Calves are born with dark brown coats
that adopt the adult coloration by one year of age.

CONSERVATION STATUS
Classified as Vulnerable. An estimated 3,500 individuals re-
main.

SIGNIFICANCE TO HUMANS
A pest to farmers and plantation owners, it is also a target for
hunters in the bushmeat trade. ¢

Red-flanked duiker
Cephalophus rufilatus

TAXONOMY
Cephalophus rufilatus Gray, 1846, Waterloo Village, Sierra
Leone. Two subspecies.

OTHER COMMON NAMES
French: Céphalophe a flancs roux; German: Rotflankenducker,
Blauriickenducker; Spanish: Duiker de flancos rojos.

PHYSICAL CHARACTERISTICS

Medium-sized antelope: length 24-28 in (60-70 cm); height
12-16 in (30-40 cm); weight 20-26 1b (9-12 kg). Dark gold to
reddish brown coat with dark brown to black legs; bluish black
band along the spine; dark nose and face, with blue-black
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Cephalophus rufilatus

Cephalophus dorsalis

stripe running from the forehead to the muzzle, and a white
upper lip and lower jaw. Maxillary glands.

DISTRIBUTION

Found in the eastern coastal forests of KwaZulu-Natal, Benin,
Burkina Faso, Cameroon, Central African Republic, Chad,
Ivory Coast, Gambia, Ghana, Guinea-Bissau, Mali, Niger,
Nigeria, Senegal, Sierra Leone, Sudan, and Togo.

HABITAT

Lives in gallery forests in West and Central Africa, in coastal
forests of highly confined regions of southern Africa, along
forest edges, and in woodlands.

BEHAVIOR
Territorial animal that marks boundaries, young, and mate
with scent cues. Emits shrill bark when alarmed.

FEEDING ECOLOGY AND DIET

Leaves make up approximately 60% of the diet, which is sup-
plemented by twigs, flowers, and fruits. Consumes grasses and
fungi in small quantities.

REPRODUCTIVE BIOLOGY
The average gestation time is 240 days. Assumed monoga-
mous.

CONSERVATION STATUS

Classified as a Lower Risk/Conservation Dependent species;
less threatened by habitat loss than any other species. An esti-
mated 170,000 remain.

SIGNIFICANCE TO HUMANS

Purchased from bush meat markets in the Ivory Coast for di-
etary protein. 4
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Bay duiker
Cephalopbus dorsalis

TAXONOMY
Cephalophus dorsalis Gray, 1846, Sierra Leone. Two subspecies.

OTHER COMMON NAMES
English: Black-striped duiker; French: Céphalophe a bande
dorsale noire, céphalophe bai; German: Schwarzriickenducker.

PHYSICAL CHARACTERISTICS

Medium to large duiker: length 28-40 in (70-100 cm); height
16-22 in (40-55 cm); weight 33-44 1b (15-20 kg). Has reddish
brown coat, with blue or brown-gray legs and black dorsal
stripe; white underside; white lips and lower chin. Smooth,
short horns. Large maxillary glands.

DISTRIBUTION
Guinea-Bissau to the Democratic Republic of the Congo, and
as far south as Angola.

HABITAT
Dense lowland forests of West and Central Africa.

BEHAVIOR
Found alone or paired with mate or calf. Forage for food only
between dusk and dawn.

FEEDING ECOLOGY AND DIET

Consumes mainly fruits, leaves, grasses, young branches and
saplings, buds, and some insects and eggs. Occasionally will
chase and kill small rodents, or other small animals.

REPRODUCTIVE BIOLOGY

Monogamous. Females reach sexual maturity between nine and
12 months of age, approximately 3—6 months earlier than the
male. Calves are weaned early, by five months.

CONSERVATION STATUS
Labeled as a Lower Risk/Near Threatened species.

SIGNIFICANCE TO HUMANS
Hunted for bushmeat. &

Yellow-backed duiker
Cephalophus silvicultor

TAXONOMY
Cephalophus silvicultor (Afzelius, 1815), Sierra Leone and the
Pongas and Quia Rivers of Guinea. Two subspecies.

OTHER COMMON NAMES
French: Céphalophe a dos jaune; German: Gelbriickenducker,
Riesenducker.

PHYSICAL CHARACTERISTICS

Largest of the duikers: length 46-58 in (115-145 cm); height
25-34 in (65-85 cm); weight 99-176 1b (45-80 kg). Dark brown
to black coat with white or orange short tufts of hair along the
back; gray muzzle and white lips, and maxillary glands. Ridged,
wedge-shaped horns grow on both males and females.
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DISTRIBUTION
Senegal to southwestern Sudan, western Uganda and Rwanda,
south to Angola and Zambia, and western Kenya.

HABITAT
Forests with heavy undergrowth.

BEHAVIOR

Territorial and aggressive; both females and males defend the
defined region, which is heavily marked with scent cues. When
scared, it will emit shrill bleats and grunts, and erect its stiff
orange back hairs. Nocturnal.
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FEEDING ECOLOGY AND DIET
Prefers local vegetation from the forest undergrowth, and also
eats fruit, seeds, fungi, and grasses.

REPRODUCTIVE BIOLOGY

Like many duikers, females reach sexual maturity 3-6 months
before the male. Monogamous. Calves are weaned by five
months of age.

CONSERVATION STATUS
Listed as a Lower Risk/Near Threatened species.

SIGNIFICANCE TO HUMANS
Bushmeat hunting continues to threaten the population. ¢

Common name /
Scientific name/
Other common names

Physical
characteristics

Habitat and
behavior

Conservation
Distribution Diet status

Aders's duiker

Cephalophus adersi

French: Céphalophe de Aders;
German: Adersducker

neck area. Wide, white band on rump
runs cranially, underparts are lighter.
Head has reddish crest with simple,
spiked horns. Muzzle is pointed, nose
has flat front. Marked cowlick on nape of
neck. Head and body length 26-28 in
(66—72 cm), shoulder height 11.8 in

(30 cm).

Peters's duiker

Cephalophus callipygus
French: Céphalophe de Peters;
German: Petersducker

body and long, slender legs. Head and
body length 35-45 in (90-115 cm), tail
length 4.7-6.3 in (12-16 cm), shoulder
height 19-24 in (50-60 cm).

White-bellied duiker Coloration of pelage is reddish brown.

rouge (10-15 cm), shoulder height 14-18 in
(35-45 cm).

Black-fronted duiker Reddish brown in coloration, black tint

German: Abbottducker are lighter brown with a reddish hue.
Wedge-shaped face with pale gray fore-

head. Both sexes have horns. cornered.

[continued]

Overall coloration is tawny red, grayer in  Coastal forests, lowlands, and Zanzibar, Tanzania, and Fallen flowers, fruits,
thickets. Live in pairs,
defends territory, generally
completely diurnal.

Reddish brown pelage with thick, stocky  All forest biotopes in low-
lands and mountains up to
9,840 ft (3,000 m). Very little  Congo; southern
information on behavioral
and reproductive patterns.

Primary and secondary

Cephalophus leucogaster Stocky body with longer, slender legs. forests. Highly intolerant of ~ Congo, and south- Threatened
French: Céphalophe du Head and body length 23-39 in (90-100  same sex, fights are frequent. western and eastern
Gabon cm), tail length 4.7-6 in (12-15 cm), Democratic Republic
shoulder height 16-18 in (40-45 cm). of the Congo (Zaire).
Blue duiker Fur is short, red in kids, bluish gray in Hedgerow timber, bush, and  Eastern Nigeria to Buds, young shoots, Not threatened
Cephalophus monticola adults. Underside is white. Triangular gallery forests, both large Kenya and Tanzania, leaves, herbs, berries,
German: Blauducker horns on both sexes with ridges towards ~and small forests. Sedentary, south to Angola, grasses, fruits, termites,
the bases. Head and body length 21-35  solitary, and territorial. Zambia, Malawi, east-  ants, snails, eggs, and
in (55-90 cm), weight 8.8-22.0 Ib ern Zimbabwe and probably birds.
(4-10 kg). Mozambique; Natal and
eastern Cape Province,
South Africa; Zanzibar;
Bioko; and Pemba
Island.
Natal duiker Reddish brown pelage, stocky body with ~ Thick bush and dense wood- ~ Southern Tanzania, Fruits, insects, and Lower Risk/
Cephalophus natalensis slender legs. Head and body length 31— lands on the plains and in the  southern Malawi, carrion. Conservation
French: Céphalophe 39in (80-100 cm), tail length 4-6 in mountains. Sedentary, Mozambique, and Dependent

solitary, and territorial.

Forest, swamp forest and

Cephalophus nigrifrons on forelegs and tail. Black stripe runs marshes at both low and high Democratic Republic of fruit, buds, and bark. Threatened
French: Céphalophe a front from nose to two, short, pointed horns.  altitude; sometimes found in  the Congo, Rwanda and
noir; German: Inner ear is exposed and white. Tail is gallery forest. Sedentary, western Uganda, south
Schwarzstirnducker short and tipped in black. Head and body  solitary, and territorial. to northern Angola; Mt.
length 35-43 in (90-110 cm), tail length Elgon (Uganda/Kenya);
4-6 in (10-15 cm), shoulder height Aberdare Range and Mt.
18-22 in (45-55 cm). Kenya, Kenya.
Abbott's duiker Stocky body with short, sturdy legs and a Montane forests and high Highlands of north- Flowers, green shoots, Vulnerable
Cephalophus spadix thick neck. Pelage is dark chestnut brown altitude marshes. Little eastern and central and herbs.
French: Céphalophe d'Abbott;  to black over most of body. Underparts ~ known of reproductive and Tanzania.

behavioral patterns. Very shy,
will become violent if

Endangered
Sokoke Forest, Kenya.  and leaves.

Lower Risk/Near
Threatened

West of Congo and
Ubangi Rivers in

Mainly grasses.

Central African

Republic; and Gabon

and southern

Cameroon.

Lower Risk/Near

Cameroon, Gabon, Grass and leaves.

Natal, South Africa.

Cameroon to Leaves, shoots, seeds, Lower Risk/Near
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Common name / Physical Habitat and Conservation
Scientific name characteristics behavior Distribution Diet status
Weyns's duiker Coloration of upperparts varies from Open country with scattered ~ Democratic Republic of Mainly grasses. Lower Risk/Near
Cephalophus weynsi almost buffy to brown to black. May trees and brush. Sedentary,  the Congo, Uganda, Threatened
French: Céphalophe de Weyns  have stripe along middle of back. solitary, and territorial. Rwanda, and western
Smooth, short neck hair. Kenya.
Harvey's duiker Long, coarse upper neck fur. Coloration ~ Open country with scattered ~ Southern Somalia, Mainly grasses. Lower Risk/
Cephalophus harveyi of upperparts varies from almost buffy ~ trees and brush. Sedentary,  eastern Kenya, eastern Conservation
to brown to black. May have stripe along  solitary, and territorial. and southern Tanzania, Dependent
middle of back. northern Malawi,
eastern Zambia, and
sight records from
eastern Ethiopia.
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Sheep, goats, and relatives
(Caprinae)

Class Mammalia
Order Artiodactyla
Suborder Ruminantia
Family Bovidae
Subfamily Caprinae

Thumbnail description

Medium- to large-bodied herbivorous, usually
mountain-adapted mammals with either short
sharp horns or large and ornate horns

Size
35-94 in (90-240 cm); 44-836 Ib (20-380 kg)

Number of genera, species
11 genera; 31 species

Habitat Distribution

Mountains, deserts, forest, and tundra

North America, North Africa, and Eurasia; introduced to New Zealand; domesticated

varieties on all continents except Antarctica

Conservation status
Critically Endangered: 1 species; Endangered: 7
species; Vulnerable: 11 species

Evolution and systematics

The taxonomy of the Caprinae is complex and several
arrangements have been proposed. Three tribes are generally
recognized: Rupicaprini, Ovibovini, and Caprini. Molecular
analysis in 1997 suggested that Tibetan antelope or chiru (Pan-
tholops hodgsonii), previously classified in a tribe of its own or
with saiga (Saiga tatarica), was closer to the Caprinae than the
Antilopinae and may be a basal member of the Caprinae. As of
2003 its phylogenetic relationship to the rest of the Caprinae
had not been definitively assigned. There is more disagreement
among taxonomists at species and subspecies levels. IUCN’s
Caprinae Specialist Group (CSG) adopted a working classifi-
cation for the Caprinae Action Plan in 1997 that contained 31
species and 81 subspecies. CSG subsequently established a Tax-
onomy Working Group to examine outstanding problems.

The tribe Ovibovini contains two genera, each with a sin-
gle species: musk ox (Ovibos moschatus) and takin (Budorcas taxi-
color). Musk ox has two listed subspecies and takin has four.
The Rupicaprini has four genera and nine species: serows
(Capricornis), three species; gorals (Naemorbedus), three species;
mountain goat (Oreammnos), one species; and chamois (Rupi-
capra), two species. Serow (Capricornis sumatraensis) has five sub-
species. Some authors include Formosan serow (C. swinhoei)
with the Japanese species (C. crispus). Himalayan goral (Nae-
morhedus goral) has two subspecies; N. baileyi has two, and N.
caudatus has four. No subspecies have been identified in Ore-
ammnos. Seven subspecies are listed for northern chamois (R. rup-
icapra), but by the end of 2002 the validity of all of these had
not been confirmed. Southern chamois (R. pyrenaica) has three
listed subspecies. The Caprini has five genera and 20 species:
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Barbary sheep (Amumotragus), one species; tahrs (Hemitragus),
three species; blue sheep (Pseudois), two species; true goats
(Capra), seven species; and wild sheep (Ovis), five species. Az~
motragus has six subspecies, but again the validity of all of these
is unconfirmed. No subspecies are recognized in the tahrs. Two
subspecies of blue sheep (Pseudois nayaur) are listed. The spe-
cific status of dwarf blue sheep (P. schaeferi) has been questioned
on the ground that it may be only an ecotype. The taxonomy
of Capra is complex. Earlier arrangements placed Alpine ibex,
Siberian ibex, Nubian ibex, Walia ibex, and west Caucasian tur
(C. caucasica) together in a single species, C. ibex, but they are
separated here. Markhor (C. falconeri) has three subspecies and
wild goat (C. aegagrus) has four. Spanish ibex (C. pyrenaica) has
four known subspecies, two of which are already extinct.

The genus Ovis is even more complex, with a variety of
arrangements proposed. All recent authors have recognized
the distinctiveness of the larger argalis (O. ammon) from the
smaller mouflon and urials. The mouflon and urial group is
classified as either one species (O. orientalis) or as two (O. ori-
entalis for the mouflons and western forms, and O. vignei for
the eastern urials). Twelve subspecies were recognized in the
IUCN’s Caprinae Action Plan. It has proved difficult to es-
tablish a generally agreed classification of the argalis at the
subspecies level, with a large number of forms having been
named. Eight are listed in the Caprinae Action Plan. Seven
subspecies (one now extinct) are listed for the bighorn sheep
(O. canadensis) and four for the snow sheep (Ovis nivicoln).
Thinhorn sheep (O. dalli) has two subspecies. Techniques of
molecular genetic analysis are expected to help validate these
forms and further clarify relationships within the subfamily.
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Bighorn sheep (Ovis canadensis) fighting. (Photo by Bob & Clara Calhoun. Bruce Coleman, Inc. Reproduced by permission.)

The fossil record is incomplete. Musk ox and takin are de-
scendants of a formerly widespread group in Eurasia and both
evolved in the late Pliocene or early Pleistocene. Rupicaprini
apparently evolved in Asia, with the Pliocene Pachygazella as
a possible ancestor, though the earliest fossils of chamois are
known only from the late Pleistocene. An ancestral rupi-
caprine must have crossed the Bering land bridge into North
America and given rise to Oreamnos, which first appeared
there during the Wisconsin glaciation. There is general agree-
ment that the Caprini evolved from the Rupicaprini.

The genus Tossunnoria from the early Pliocene of China
shows characters intermediate between gorals and Caprini
and is regarded as the probable ancestor of modern Ovis and
Capra. Nadler and colleagues confirmed in 1973 Geist’s 1971
hypothesis that the Caprini evolved via two main lineages:
one through a Barbary sheep-like form to true sheep and an-
other goat-like line.

Members of the genus Capra first appeared in the mid-
Pleistocene, probably from a tahr-like ancestor. From the
fossil evidence, its distribution once reached the Atlantic
coast of Europe. There are few fossils of Ovis. The earliest
ones known were found in China and Europe and date from
the Pliocene. The genus evolved in the mountains of Eura-
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sia from where they radiated northwards and northeast,
crossing the Bering land bridge into North America. Earli-
est evidence of Ouvis in North America dates from about
100,000 years ago. Most modern Caprini evolved during the
Pleistocene, a time when there were 18 major glaciations and
Geist suggested in 1989 that Caprini differ from Rupicaprini
as a result of adaptation to colder climates and to open rather
than closed habitats.

Physical characteristics

The Caprinae are medium- to large-sized herbivores. Sizes
range from around 44 1b (20 kg) in goral to 836 Ib (380 kg)
in adult musk ox. Captive musk ox have attained weights of
1,430 1b (650 kg). In gorals and serows, males and females are
around the same size. In other Caprinae species, males aver-
age larger than females, this difference being most marked in
the Caprini. The general body plan shows a strong, stocky
build with powerful limbs that facilitate rapid movement
through precipitous terrain. Argali and urial sheep (Ovis am-
mon and O. orientalis) are exceptions, and have a lighter, more
agile build reflecting their reliance on speed to escape from
predators. All Caprinae bear horns and in many species,
growth rings are present that can be used to age the animal.
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Male ibex (Capra ibex) test each other’s strength using their massive horns. (Photo by Aaron Ferster/Photo Researchers, Inc. Reproduced by per-

mission.)

Musk ox form a defensive ring when threatened. Here, a wolf threat-
ens their young. (lllustration by Emily Damstra)
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Rupicaprini have short, sharp horns that rise straight from the
top of the head. These curve slightly backwards in gorals and
serows, and are sharply hooked in chamois. Ovibovini have
thicker, more massive horns. In the musk ox, they curve
downwards and out and in takin curl outwards then back.
Caprini have the largest and most developed horn shapes. In
Ovis, Pseudois, and Capra, they show a high degree of sexual
dimorphism with horns of the females much shorter and slim-
mer than those of the males. Horns are long and swept back
in ibexes, twisted in markhor and curling in Ouis, reaching
their most massive in the argalis (O. ammon). The maximum
length recorded for the Altai argali is 66 in (169 cm). Hooves
are well adapted to grip securely on rock.

Coat color is inconspicuous and many species blend eas-
ily into their background. Coloration ranges from white to
black through shades of straw-yellow, sandy and brown to
deep reddish brown. Male Barbary sheep have long chest
ruffs, Himalayan tahrs have a thick ruff on the foreparts; ar-
galis and urial have shorter throat ruffs. Wild goat species
have beards of varying length. Tails are relatively short.
Light rump patches are well developed in Ouvis, but absent
in rupicaprids, excepting the highly gregarious chamois
(Rupicapra).
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Distribution

The subfamily is mainly distributed in the Northern
Hemisphere; in North America from the Arctic south to
northern Mexico; across the whole of northern Africa and
the highlands of Ethiopia; in all the mountains of Europe
and Asia, extending to southern India and Sumatra. Musk
ox is now restricted to North America and Greenland, but
formerly occurred in northern Siberia and may have sur-
vived there until early recent times. In historic times, it also
occurred much more widely in North America and in West-
ern Europe. The takin is found in the mountains of western
China and the eastern Himalaya, west to Bhutan. Rupi-
caprini have a disjunct distribution, with chamois distributed
throughout the mountains of central and southern Europe,
Turkey and the Caucasus, and gorals and serows are re-
stricted to Asia. Their combined distribution extends from
Pakistan to the Russian Far East and the Korean Peninsula.
Japanese serow (Capricornis crispus) and Formosan serow (C.
swinhoei) are endemic to Japan and Taiwan, respectively.
Oreammos is found in southeast Alaska and mountains of
northwestern Canada and the northwest United States.
Serow has an extensive range from the western Himalaya to
Gansu and Sichuan provinces in China and through South-
east Asia to Sumatra. Barbary sheep are endemic to north-
ern Africa and once occurred on all ranges and rocky massifs
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A Japanese serow (Capricornis crispus) with young in the snow. (Photo by PPS/Photo Researchers, Inc. Reproduced by permission.)

in the Sahara and subdesert zones. Himalayan tahr are dis-
tributed in a narrow band along the southern side of the Hi-
malaya from the Indian state of Jammu and Kashmir to
central Nepal. Arabian tahr are endemic to the mountains
of southeast Arabia and Nilgiri tahr are restricted to a small
range in the southern part of the Western Ghats in India.
The distribution of Pseudois is centered on the Tibetan
Plateau and bordering ranges. Its range extends in the west
to the Karakoram Mountains of northern Pakistan and pen-
etrates to the southern side of the Himalaya in a few places.
Dwarf blue sheep have a very limited distribution in river
gorges of southwest China. The genus Capra is distributed
through the mountains of Europe and Asia, from the Alps
to Lake Baikal, and in northeast Africa. Wild goat, the prog-
enitor of domestic goats, is found in Crete and a few other
Aegean islands, and through the Caucasus, Turkey, and Iran
to Afghanistan and Pakistan. Markhor has a relatively lim-
ited distribution in Pakistan, Afghanistan, and Tajikistan.
Spanish ibex occurs on several ranges in the Iberian Penin-
sula. West Caucasian tur and east Caucasian tur occupy the
west and east of the Caucasus, respectively, with a narrow
hybrid zone in the center of the range. Alpine ibex occur
throughout the European Alps. Siberian ibex have an ex-
tensive distribution through the mountains of Central Asia
from the Hindu Kush and Pamirs to the ranges of southern
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Chamois (Rupicapra rupicapra) in Bavaria, Germany. (Photo by Animals
Animals ©Peter Weimann. Reproduced by permission.)

Siberia. Walia ibex survive in a tiny area of the Simien
Mountains of Ethiopia. The genus Ovis occurs from West-
ern Europe across Eurasia to northeastern Siberia and into
North America. Mouflons and urial are found on the islands
of Corsica and Cyprus and eastwards to the upper Indus Val-
ley in the extreme north of India and in Central Asia. Ar-
galis also have a wide Central Asian distribution. This
extends from just south of Lake Baikal in the north south-
wards to the northern side of the Himalaya, and from Kaza-
khstan in the west to Inner Mongolia in the east. Snow sheep
are restricted to mountain ranges of northeast Siberia. Thin-
horn sheep occur in Alaska and northwest Canada, while
bighorns have a much more extensive range in western
Canada and through the western United States, reaching
Baja California in Mexico.

Introductions have extended this original distribution. Hi-
malayan tahr and chamois have been introduced successfully
to New Zealand. Barbary sheep are among several species of
exotic bovids that have been introduced to the southwest
United States for sport hunting. Barbary sheep have also been
introduced to Spain, mouflons to several parts of Europe, and
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muskox to Norway. Feral domestic sheep and goats have es-
tablished populations in several countries and on many is-
lands.

Habitat

Caprinae are primarily associated with hilly or mountain-
ous terrain, except for the tundra-living muskox. The altitu-
dinal range within which they occur is wide. Nubian ibex have
been recorded on cliffs around the Dead Sea down to 1,150
ft (350 m) below sea level. Long-tailed goral in the Russian
Far East and snow sheep in Siberia both occur on coastal cliffs
at or near sea level. In the Himalaya, Karakoram mountains,
and on the Tibetan Plateau, Siberian ibex have been recorded
at elevations of 22,000 ft (6,710 m), blue sheep at 21,500 ft
(6,500 m), and argali at 19,000 ft (5,800 m).

Caprinae are adapted to a wide range of climatic condi-
tions. Musk ox, thinhorn sheep, and snow sheep inhabit Arc-
tic and subarctic regions year-round. Aoudad, Arabian tahr,
Nubian ibex, and desert bighorn have adapted to the extreme
desert heat of the Sahara, Arabia, and southwest United
States. Urial in the deserts of Central Asia need to cope with
high summer temperatures and very cold winters. All these
desert-living species can obviously tolerate extreme aridity.
Other species such as Nilgiri tahr, takin, and serows in sub-
tropical Asia also live in seasonally wet habitats. Red goral
(Naemorbedus baileyi) habitat in southeast Tibet has abundant
rainfall, over 78 in (198 cm) annually.

Most species are primarily associated with rugged, precip-
itous terrain, either open or forested. Mountain goat, Capra
species, Barbary sheep, tahrs, blue sheep, snow sheep, and

Angora goats (Capra prisca) in fields of Turkey. (Photo by Animals An-
imals ©Barbara Wright. Reproduced by permission.)
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Mountain goat (Oreamnos americanus) kids leap and play in Glacier
National Park, Montana, USA. (Photo by Bruce Coleman, Inc. Repro-
duced by permission.)

North American sheep utilize cliffs for escape and occur in
steep, rocky, or broken country. Serows, gorals, and takin oc-
cupy forest or scrub-covered mountains. Some species seem
to revel in the most difficult and inaccessible parts of the moun-
tain ranges. Himalayan tahr, markhor, chamois, and goral
move utilize both forests or scrub, and alpine meadows or
other open areas. Argali and urial prefer more open and less
rocky parts of the ranges but they do not avoid steep terrain.

Vegetation types occupied also show a wide range, from
desert and semidesert through all montane zones to the high-
cold environments of the Tibetan Plateau. Forested habitats
include boreal evergreen, temperate deciduous, bamboo, and
rhododendron scrub and subtropical forests of Southeast Asia.
Walia ibex occur in giant heath scrub in Ethiopia’s Simien
Highlands.

Behavior

Caprinae mainly occur singly or in small- to medium-sized
groups. Larger groups may form at the rut, at feeding
grounds in winter, or occasionally at other times. Herds of
up to 500 east Caucasian tur, 400 bharal, 300 takin, and 300
chamois have been reported, but these numbers are not typ-
ical. Musk ox, wild goat, and Nilgiri tahr all have a maximum
group size of around 100. Serow are mainly solitary. Adult
females, young and subadult, or young males often form
groups, with adult males remaining separate, either solitary
or in small groups, and joining the others for the rut. How-
ever, social systems in most species are not clear-cut, and
mixed groups, nursery groups, and solitary males may all be
seen at the same time of year, as, for example, in the case of

the blue sheep.

92

Vol. 16: Mammals V

Senses of sight and hearing are well developed. Alarm calls
consist of a variety of sneezes, snorts, whistles, and hisses.
Many species also stamp their feet in alarm. Most species are
excellent climbers and adept at moving over precipitous ter-
rain, seeking refuge from predators on cliffs. Argali and urial
depend on speed for escape. When threatened by predators
such as wolves, musk ox form a tight circle with heads low-
ered and young animals inside the ring.

Home range size varies greatly with species and habitat.
Summer and winter ranges are commonly used. Bighorn
sheep may use up to five home ranges annually. The maxi-
mum distance traversed by bighorns between winter and sum-
mer ranges is about 30 mi (48 km). In desert species, the
location of water sources is an important influence on use of
home ranges. Introduced aoudad in Texas had home ranges
of 7.44 mi* (19.25 km?) in summer and 1.02 mi® (2.64 km?)
in winter. Serow have been known to make well-marked tracks
through their forest ranges. Japanese serow of both sexes mark
the boundaries of their range with scent from preorbital
glands. Arabian tahr mark their range with scrapes in the
ground made by the forefeet and renewed regularly.

A common activity pattern is basically crepuscular, with
feeding taking place mainly in the early morning and late af-
ternoon or evening. The day is spent resting in shelter on or
near cliffs, in caves, or in dense scrub. Ibex, urial, and blue
sheep bed for the night in groups at the top of scree slopes,
scraping out a smooth sleeping place and with adult animals
facing in both directions to watch for danger.

Most species living in high mountains undertake altitudi-
nal movements to lower elevations in winter to avoid cold tem-
peratures or deep snow and return to higher altitudes in spring.
The extent of these movements may be as much as 6,560 ft
(2,000 m). Musk ox, in contrast, move to more exposed slopes
in winter where winds prevent the buildup of snow.

Feeding ecology and diet

All members of the subfamily are generalist herbivores. A
wide range of plant material is eaten: grasses, sedges, herbs,
shrubs, buds, shoots, and twigs of trees; fruits, acorns, bark,
moss, lichen, and fungi. Long-tailed goral in the Russian Far
East eat marine grasses and even seaweed. The Caprinae in-
cludes both grazers and browsers and most species are both,
to a greater or lesser extent. In a large proportion of the global
range of Caprinae, there is a significant difference in forage
quality between summer and winter. In winter, animals may
be forced to eat dry vegetation, twigs, shrubs, and evergreen
shoots with a low nutritional content and that may contain
secondary compounds. As a result, they lose condition and
may even die of starvation. Many species descend in spring
to reach the first flush of green growth. Lush mountain pas-
tures containing grasses and sedges provide rich feeding
grounds, and it has been estimated that Siberian ibex in Pak-
istan could gain up to 44 1b (20 kg) in weight by the end of
the summer. Invertebrates, including scorpions and beetles
have been found in the stomachs of urial in Turkmenistan.

Blue sheep, Siberian ibex, urial, bighorn sheep, musk ox,
and Japanese serow all dig through snow to reach winter for-
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Nilgiri tahr (Hemitragus hylocrius) on the slopes of the western Ghats of India. (Photo by E. Hanumantha Rao/Photo Researchers, Inc. Repro-
duced by permission.)

age. Wild goat species may stand up on their hindlegs to gain
access to browse and use a foreleg to pull down the vegeta-
tion. Himalayan tahr and markhor have been observed climb-
ing into oak trees to feed on the leaves, with some markhor
reaching heights of 19-29 ft (6-9 m) above the ground. Serow
and mountain goats are also known to climb into trees grow-
ing horizontally out of cliffs to feed. Takin are mainly
browsers and they may push over young trees to reach the
leaves and shoots.

While water needs may be partially met from vegetation
consumed or dew that has condensed on vegetation, most
species drink from streams and springs, and those living at
high altitudes eat snow in winter. Salt licks are also impor-
tant to many species: mountain goats, for example, may travel
several miles (kilometers) to reach them. Blue sheep have been
known to lick urine-soaked areas near human encampments
and takin consume soil at certain seasons, possibly for its min-
eral content.

Reproductive biology

Most Caprinae are polygamous, with dominant males en-
joying priority access to females. Dominance is established
through displays, threats, and direct combat, prior to or dur-
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ing the rut. Fighting may involve locking horns and twisting,
direct head-to-head clashes, or lateral or flank attacks. Head-
on fighting may involve two animals running straight at each
other before clashing horns, or rising up on their hind legs,
then crashing down together. The sound may carry a long
way through the mountains and all-out bouts between ani-
mals such as argali with their massive horns are an impressive
spectacle. Thickened front parts of the skull protect them
from damage. Rupicaprini do not use direct head butts but
attack the flanks of rivals, attempting to stab with their short
horns. Rut-related mortality is reported in musk ox and
mountain goat. Male displays to females include tail raising,
urine spraying, lip curls, low stretches, and kicks with the fore-
leg. Chamois males bob their head up and down in front of
females and Himalayan tahr also nod and shake their heads
in display. Mountain goat males mark vegetation during the
rut with glands behind the horns, dig rutting pits, and paw
the soil onto their flanks and undersides.

Caprinae living in northern latitudes and at high elevations
show a strong seasonality in breeding. The particular period
varies with locality and is timed so that births coincide with
an abundance of fresh green growth in spring or early sum-
mer to meet the nutritional needs of lactation and growth of
the young. Cold or wet weather at this time increases juve-
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A Himalayan tahr (Hemitragus jemlahicus) on rocky ledge. (Photo by
Tom McHugh/Photo Researchers, Inc. Reproduced by permission.)

nile mortality. Walia ibex and Barbary sheep may breed
throughout the year, but still show seasonal peaks. Gestation
period is around eight months in musk ox and five to seven
months in other species. Single young are the norm, but twins
are not uncommon in some species.

Pregnant females seek out secluded areas to have their
young. Young Caprinae can stand soon after birth but nor-
mally hide for two to three days before following the female.
Most species are weaned in four to five months.

Conservation status

Nineteen species are considered threatened in the 2002
IUCN Red List. The Walia ibex (Capra walie) is Critically
Endangered. Its population is estimated to have decreased
from 400 in 1983 to 180 in 1996. Six species are Endangered,
including two species of tahr. Nilgiri tahr (Hemitragus hy-
locrius) and Arabian tahr (H. jayakari) have small populations
and limited geographic ranges. West Caucasian tur (Capra
caucasica) is restricted to a small area of the western Cauca-
sus, while Nubian ibex (Capra nubiana) and markhor (Capra
falconeri) have suffered heavily from indiscriminate hunting.
Dwarf blue sheep (Pseudois schaeferi) also has a very restricted
distribution in the gorge of the upper Yangtze. Six of the sub-
species listed in the 2002 Red List were Critically Endan-
gered, and 15 are Endangered. Serow, Arabian tahr, Walia
ibex, and several Caprinae subspecies are listed as Endangered
by the U. S. Fish and Wildlife Service.
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The greatest recent threat to wild Caprinae has been un-
controlled hunting, a factor that intensified sharply during the
twentieth century with the introduction of powerful and ac-
curate modern weapons and improved vehicle transport. In-
discriminate hunting has adversely affected all species, driving
several towards extinction, wiping out many small popula-
tions, and reducing ranges. Other factors with a negative im-
pact include increasing competition with livestock, loss of
habitat, fragmentation of isolated populations, and road build-
ing that improves access to remote mountain areas. These
must also have caused the loss of genetic diversity in most
species, to a greater or lesser extent.

For many species, accurate population estimates and range
details have not been established, especially for forest living
species, and assessments of conservation status have to be
based on partial information. At the end of 2002, Arabian tahr
numbered around 2,000 and Nilgiri tahr fewer than 2,500.
Strict legal protection and reintroductions in the United
States and Canada have halted or reversed declines and in-
creased mountain sheep populations by almost 50% in a quar-
ter of a century. The Japanese government gave the Japanese
serow special protected status in 1955, and its numbers in-
creased from 2,000-3,000 at that time to about 100,000 at the
end of 2002.

Introductions and reintroductions have also been success-
ful in redressing declining situations, for example, with the
muskox. Alpine ibex were hunted out in Europe by 1850, ex-
cept for one herd in the Gran Paradiso area of Italy. Animals
from this source have since been reintroduced to many parts
of their former range in Switzerland, France, and Austria, and

Domestic sheep (Ovis aries) live throughout the world in association
with humans. (Photo by Hans Reinhard/OKAPIA/Photo Researchers,
Inc. Reproduced by permission.)
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these are now thriving. Many protected areas contain impor-
tant populations of Caprinae and some have been established
to conserve remnant populations. The surviving population
of Walia ibex lives in Simien National Park. Wadi Sareen
Tahr Reserve in Oman was established to protect Arabian
tahr, and Eravikulam National Park in India contains the
largest remaining population of Nilgiri tahr.

Innovative schemes to restore old strip mining sites in
Canada have created new habitat for bighorn sheep, leading
to dramatic increases in numbers, doubling of body mass in
females over a period of 15 years, and big increases in male
body sizes, including new record horns. The areas have also
been colonized by many other large mammal species, and
numbers of nesting birds have risen steadily. Well-managed
sport hunting programs have also helped to conserve Capri-
nae populations.

Significance to humans

All species provided a valuable source of meat, hides, and
wool to indigenous peoples. The frequent depiction of ibex
and other species in rock drawings attests to their importance
to early hunters. In addition to meat, they utilized skins and
wool for rugs and clothing, sinew, bones, and horn. Virtually
all the body parts of Alpine ibex were greatly valued for med-
icinal use, and over-exploitation drove the animal to the edge
of extinction by the middle of the nineteenth century. Blood
and many other body parts of serow and goral are widely used
for medicinal purposes in Southeast Asia.

Most species of Caprinae have been hunted for trophies as
well as meat, and the large and showy horns of wild Capra
and Ovis species being especially prized. Commercial sport
hunting continues to be popular and managed sport hunting
programs in Mongolia and other Central Asian countries have
provided a valuable source of income. The larger horns of
wild sheep and goats are used for decoration and a variety of
other purposes. In southern Arabia, horns of Nubian ibex are
placed on the corners of houses to ward off evil spirits. In the
northwest Himalaya, large numbers of horns from both wild
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A pygmy goat ewe with lambs in Ontario, Canada. (Photo by Animals
Animals ©Ralph Reinhold. Reproduced by permission.)

and domestic species are placed on village altars and on cairns
on top of passes as votive offerings.

Without doubt, the greatest significance of Caprinae for
humans lies in their role as the origin of domestic sheep and
goats. Wild goats were first domesticated about 2,700 years
ago in the Middle East, serving ever since as a valuable source
of meat, milk, and leather. Domestic sheep and goats now ex-
ist in hundreds of varieties and are found on all continents,
except Antarctica. They number in the millions and far ex-
ceed populations of all wild Caprinae. They provide a source
of meat, milk, wool, and hides for people throughout the
world and, especially in the case of sheep, are farmed at com-
mercial levels and their products exported. On the negative
side, overgrazing by domestic sheep and goats has been widely
blamed for degradation of extensive areas of the Mediter-
ranean region and the Middle East.
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1. Mountain goat (Oreamnos americanus); 2. Barbary sheep (Ammotragus lervia); 3. Himalayan goral (Naemorhedus goral); 4. Northern chamois
(Rupicapra rupicapra); 5. Serow (Capricornis sumatraensis); 6. Blue sheep (Pseudois nayaur). (Illustration by Emily Damstra)
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1. Takin (Budorcas taxicolor); 2. Siberian ibex (Capra sibirica); 3. Arabian tahr (Hemitragus jayakari); 4. Musk ox (Ovibos moschatus); 5. Bighorn
sheep (Ovis canadensis). (lllustration by Emily Damstra)
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Species accounts

Serow
Capricornis sumatraensis

TAXONOMY
Naemorbedus sumatraensis (Bechstein, 1799), Sumatra, Indonesia.

OTHER COMMON NAMES
French: Serow; German: Serau; Spanish: Sirao.

PHYSICAL CHARACTERISTICS

Head and body length 55-70 in (140-180 cm), height 33-37 in
(85-94 cm), and weight 110-300 1b (50-140 kg). Upperparts
are gray-black and undersides whitish. Horns are slim and
slightly curved back, 6-10 in (15-25 cm).

DISTRIBUTION

Himalaya of India, Nepal, and Bhutan; western China; South-
east Asia (Myanmar, Laos, Thailand, Vietnam, Cambodia), and
Indonesia (Sumatra).

HABITAT
Mountain forests.

BEHAVIOR

Usually solitary or in small groups up to seven. Crepuscular.
Rest below rock overhangs and cliffs during the day. Known to
swim between islands off the coast of Malaysia.

FEEDING ECOLOGY AND DIET
Feeds on a wide range of grasses, shoots, and leaves.

REPRODUCTIVE BIOLOGY
Polygamous. Mate in October-November, and gestation lasts
about seven months.

CONSERVATION STATUS

Detailed distribution and local population estimates are un-
available. The population is considered to be declining due to
illegal hunting and habitat loss, and it is listed as Vulnerable.
C. 5. rubidus and C. s. sumatraensis are Endangered.

SIGNIFICANCE TO HUMANS
Hunted for its meat and other body parts that have medicinal
properties. ¢

Himalayan goral
Naemorbedus goral

TAXONOMY
Nuaemorbedus goral (Hardwicke, 1825), Nepal.

OTHER COMMON NAMES
French: Goral; German: Goral; Spanish: Goral.

PHYSICAL CHARACTERISTICS

Goral have a stocky build. Head and body length is 32-51 in
(82-130 cm), height 22-31 in (57-78 cm), and weight 55-66 Ib
(25-30 kg). Both sexes have short, sharp, backward-curving

Ammotragus lervia
Ovibos moschatus

Capricornis sumatrensis
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Naemorhedus goral

Pseudois nayaur

horns 5-6 in (12-15 cm) long. Color is gray to dark brown
with a darker stripe down the center of the back and a short
crest of hairs in males. There is a conspicuous white throat
patch.

DISTRIBUTION
The Himalaya from Pakistan to Arunachal Pradesh in eastern
India and adjacent parts of Tibet.

HABITAT
Forested mountains from 3,280-13,120 ft (1,000-4,000 m),
preferring precipitous slopes.

BEHAVIOR
Mainly active in the early morning and late afternoon. Live in
small groups of up to 12; adult males are usually solitary.

FEEDING ECOLOGY AND DIET
Grass, herbs, and shrubs. The diet has not been studied in de-
tail.

REPRODUCTIVE BIOLOGY
Polygamous. Mating takes place November—December. Young

are born in April-May in the western Himalaya, later in the east.

CONSERVATION STATUS
Not threatened. No population estimates available.

SIGNIFICANCE TO HUMANS
Hunted for meat and to a lesser extent for sport.

Mountain goat
Oreammnos americanus

TAXONOMY
Oreammos americanus (de Blainville, 1816), Washington State,
United States.

OTHER COMMON NAMES
French: Chevre des montagnes; German: Schneeziege; Span-
ish: Cabra de las rocosas.
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Ovis canadensis

Oreamnos americanus

PHYSICAL CHARACTERISTICS

Head and body length 47-63 in (120-160 cm), height 35-47 in
(90-120 cm), and weight up to 308 1b (140 kg). Males average
10-30% larger than females. There is a ridge or hump above
the shoulder and males have a small beard. Color is white or
yellowish white. Horns are short.

DISTRIBUTION

Original range extended from southeast Alaska and northwest-
ern Canada to north-central Oregon and Montana. Introduced
to Colorado, South Dakota, Olympic National Park, and sev-
eral Alaskan islands.

HABITAT
Steep slopes and cliffs in Arctic tundra or subalpine mountains.
In autumn, usually moves onto south- or west-facing slopes.

BEHAVIOR

Peaks of activity in early morning and evening. Usually in
small groups up of to four animals. May gather in large groups
in winter.

FEEDING ECOLOGY AND DIET
Diet consists of a broad range of plant matter, including
grasses, herbs, mosses, lichens, and shrubs.

REPRODUCTIVE BIOLOGY

Polygamous. Males fight at the rut and may inflict injuries on
rivals with their sharp horns. Mating takes place November—
early January and young are born late May—early June.

CONSERVATION STATUS

Not currently threatened. Population was estimated at more
than 80,000 and stable in 1997.

SIGNIFICANCE TO HUMANS
Has been extensively hunted for its meat. Some limited sport
hunting still takes place. ®
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Northern chamois
Rupicapra rupicapra

TAXONOMY
Rupicapra rupicapra (Linnaeus, 1758), Switzerland.

OTHER COMMON NAMES
English: Alpine chamois; French: Chamois; German:
Alpengemse; Spanish: Rebeco alpino.

PHYSICAL CHARACTERISTICS

Head and body length 35-52 in (90-130 c¢m), height 30-32 in
(76-81 cm), and weight 53-110 Ib (24-50 kg). Tawny-brown
in summer, dark brown or blackish brown in winter, with pale
undersides and whitish on head and throat. Horns are slim and
hooked, 6-8 in (15-20 cm) long.

DISTRIBUTION
European Alps, Carpathians, Balkans, Turkey, and the Caucasus.

HABITAT
Rocky slopes, alpine meadows, and forest edge.

BEHAVIOR
Females and young form groups of up to 15-30 animals. Males
are usually solitary and join herds in late summer.

FEEDING ECOLOGY AND DIET
Mainly herbs and grasses in summer, includes lichen, moss,
and tree shoots in winter.

REPRODUCTIVE BIOLOGY

Polygamous. Mating occurs in November, the young are born
May—June. Younger males are driven away from females by
dominant males.

CONSERVATION STATUS

Subspecies R. 7. cartusiana and R. r. tatrica are Critically En-
dangered, R. 7. caucasica is Vulnerable, and R. 7. asiatica is Data
Deficient.

SIGNIFICANCE TO HUMANS
Hunted for its meat and hide, made into “chammy” leather. &

Hemitragus jayakari

Rupicapra rupicapra
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Barbary sheep

Ammotragus lervia

TAXONOMY
Ammotragus lervia (Pallas, 1777), Department of Oran, Algeria.

OTHER COMMON NAMES
English: Aoudad; French: Aoudad, mouflon a2 manchettes; Ger-
man: Mihnenschaf; Spanish: Arrui.

PHYSICAL CHARACTERISTICS

Length 51-65 in (130-165 cm), height 30-44 in (75-112 cm);
weight 220-320 1b (100-145 kg) in males and 88-110 Ib (40-55
kg) in females. Color is reddish tawny with long white or pale
mane on the throat and chest, and tufts on forelegs. Males’
horns sweep out, back, then in, and reach a maximum of 33 in
(84 c¢m). Females have shorter horns.

DISTRIBUTION

Mountains and isolated massifs of the Sahara from western Sa-
hara to Egypt and Sudan. Introduced to southwest United
States (New Mexico, Texas, California), Spain, and, unsuccess-
fully, to Mexico.

HABITAT

Rugged, rocky mountains from near sea level to 12,790 ft
(3,900 m) in the Atlas Mountains.

BEHAVIOR
Occur alone or in small groups. Behavior in the wild is poorly
known.

FEEDING ECOLOGY AND DIET
Feeds on sparse desert vegetation. Vulnerable to prolonged

drought.

REPRODUCTIVE BIOLOGY

Polygamous. Males clash heads in fights for dominance for fe-
males; mating reportedly takes place throughout the year, with
a peak in September—October. Gestation lasts 154-160 days.

CONSERVATION STATUS

Populations have been reduced by indiscriminate hunting and
are thought to be declining. Overall regarded as Vulnerable. 4.
I. ornata (Egypt) is probably Extinct in the Wild.

SIGNIFICANCE TO HUMANS
Traditionally hunted for meat, hide, hair, and sinew. ¢

Blue sheep

Pseudois nayaur

TAXONOMY
Ovis nayaur (Hodgson, 1833), Tibetan frontier, Nepal.

OTHER COMMON NAMES
English: Bharal; French: Bharal, bouc bleu; German: Blauschaf;
Spanish: Baral.

PHYSICAL CHARACTERISTICS

Head and body length is 47-55 in (120-140 cm); weight
132-165 1b (60-75 kg) in males, 77-121 1b (35-55 kg) in fe-
males. Horns of males are smooth and curve up, out, then
back. Females have short, rather stout horns. Coat color is gray
to slate gray in winter, and a sandy tint in summer. Males have
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a black line along the flanks, a black chest and throat. Both
sexes have a black front surface to the legs with white knees.

DISTRIBUTION

The whole of the Tibetan Plateau and bordering ranges.
Range extends from the Karakoram Mountains of northeastern
Pakistan along the northern side of the Himalaya, penetrating
to the southern side of the range in a few places, and north-
eastwards into Inner Mongolia.

HABITAT

Rugged mountains, isolated ridges, and broken rocky terrain,
with cliffs for escape. Recorded above 21,500 ft (6,500 m) in
the Himalaya and Karakoram Mountains.

BEHAVIOR

Diurnal, with activity peaks in early morning and late after-
noon. Mixed herds are seen all year and all-male groups are
more common in summer.

FEEDING ECOLOGY AND DIET
Diet includes a range of grasses, sedges, herbs, and shrubs, and
may be supplemented in winter by twigs, mosses, and lichens.

REPRODUCTIVE BIOLOGY

Polygamous. Males fight for females at the rut, rising on their
hindlegs before clashing heads. The rut takes place in Decem-
ber—January, and gestation lasts about 160 days.

CONSERVATION STATUS
Some populations are declining, others are stable. Regarded
overall as not threatened.

SIGNIFICANCE TO HUMANS

Traditionally hunted for meat by local peoples. Commercially
hunted in parts of China and meat exported. Limited sport
hunting program established in Nepal. ®

Arabian tahr

Hemitragus jayakari

TAXONOMY
Hemitragus jayakari Thomas, 1894, Jebel Akhdar Range, Oman.

OTHER COMMON NAMES
French: Tahr d’Arabie; German: Arabischer tahr; Spanish: Tar
arabico.

PHYSICAL CHARACTERISTICS

A rather small member of the Caprini. Height 24 in (62 cm);
weight 50 1b (23 kg). Horns are short, laterally compressed,
and swept back. Color is light sandy brown with pale under-
sides. A short dorsal crest is tipped black. The face has dark
stripes up the muzzle and from mouth to eye, separated by
paler patch.

DISTRIBUTION
Mountains of United Arab Emirates and northern Oman. Ap-
parently now extinct in United Arab Emirates.

HABITAT
Precipitous mountains and cliffs from 656-5,900 ft (200—
1,800 m).

BEHAVIOR
Occurs alone or in small groups. Both sexes mark their terri-
tory with scrapes in the ground that are regularly renewed.

Grzimek’s Animal Life Encyclopedia

Subfamily: Bovids VI

FEEDING ECOLOGY AND DIET
Diet includes fruit, shoots, seeds, and grasses.

REPRODUCTIVE BIOLOGY
Polygamous. Mating occurs throughout most of the year and
young have been observed in every month except November.
Gestation lasts 140-145 days.

CONSERVATION STATUS

Tahr have disappeared from some isolated massifs but some
remaining populations are well protected within nature re-
serves. The population was estimated at around 2,000 in 1997
and is believed to be stable, though listed as Endangered.

SIGNIFICANCE TO HUMANS
Traditionally hunted for their meat. ®

Siberian ibex
Capra sibirica

TAXONOMY
Capra sibirica (Pallas, 1776), Sayan Mountains, Siberia, Russia.

OTHER COMMON NAMES
English: Asiatic ibex; French: Bouquetin d’Asie; German:
Sibirischer steinbock; Spanish: Sakin altai.

PHYSICAL CHARACTERISTICS

The largest and heaviest member of the genus, with the
longest horns. Head and body length 67 in (171 c¢m), height 43
in (110 cm), and weight 286 1b (130 kg). Horns are scimitar-
like, swept back and laterally compressed, with prominent
transverse ridges on the front surface and reach 60 in (148 cm).
Horns of females are much shorter. Males have a long beard.
Color is very variable, from light gray to dark chocolate
brown.

Capra sibirica

Budorcas taxicolor
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DISTRIBUTION

Occurs throughout the mountains of Central Asia and the
western Himalaya (Afghanistan, Pakistan, India, China, Kyr-
gyzstan, Kazakhstan, Mongolia, Russia). A small number have
been introduced to New Mexico.

HABITAT

Rocky, rugged mountains with cliffs for escape. Occurs around
2,300 ft (700 m) in desert mountains of the Gobi, at
1,970-13,120 ft (600-4,000 m) in the Tien Shan, and
10,500-22,000 ft (3,200-6,710 m) in the Himalaya and Karako-
ram Mountains. Altitudinal movements in winter may cover

6,560 ft (2,000 m).

BEHAVIOR

Generally occurs in groups of 5-12, except at the rut when
large groups may form (up to 150). Adult males mostly live
apart from female and young until the rut.

FEEDING ECOLOGY AND DIET

Diet known to comprise 140 plant species across the range.
Feeds on grasses, sedges, and herbs and also on leaves, shoots,
fruit, and lichens.

REPRODUCTIVE BIOLOGY

Polygamous. Males fight for access to females by clashing horns
and sideway head thrusts. Mating takes place between October
and January depending on elevation and latitude. Gestation is
170-180 days. Twins occur frequently in older females.

CONSERVATION STATUS

Reduced in number in many parts of the range by indiscrimi-
nate hunting, but protected in places by precipitous terrain.
Some populations are declining, while others are stable. Popu-
lation estimated at more than 250,000 in 1997, and not consid-
ered threatened.

SIGNIFICANCE TO HUMANS

Traditionally an important source of meat; skin used for rugs
and to make box calf; fur of young animals for fur coats; and
horns utilized as wall decorations or as milk containers. Cur-
rently a victim of sport hunting. &

Bighorn sheep

Ovis canadensis

TAXONOMY

Ovis canadensis Shaw, 1804, Mountains on Bow River, Alberta,
Canada.

OTHER COMMON NAMES
French: Mouflon d’Amerique; German: Dickhornschaf; Span-
ish: Carnero de la Canada, borrego cimarron.

PHYSICAL CHARACTERISTICS

Head and body length is 60-77 in (153-195 cm) in males and
49-60 in (124-153 cm) in females. Maximum weights are 300
Ib (137 kg) in males and 200 Ib (91 kg) in females, but usually
160-211 Ib (73-96 kg) and 105-154 Ib (48-70 kg), respectively.
Males have massive horns curling round and forward. Color
ranges from reddish brown to very dark brown. Undersides,
back of legs, rump patch, and muzzle are white.

DISTRIBUTION

Mountains of western North America south to desert ranges of
the southwest United States and northern Mexico. Former
range was more extensive.
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HABITAT
Mountains, foothills, badlands, with cliffs for escape.

BEHAVIOR
Live in small groups of two to nine, with adult males usually
separate.

FEEDING ECOLOGY AND DIET
Eat a wide range of grasses, herbs, and shrubs.

REPRODUCTIVE BIOLOGY

Polygamous. Mating takes place in autumn and gestation lasts
about 174 days. Females first mate aged two and a half years,
males not usually before ages seven or eight. Males establish
dominance prior to the rut by displaying and head clashing.

CONSERVATION STATUS

May have numbered one to two million during the nineteenth
century, but much lower than that now. Numbers overall are
stable and the species is classified as Lower Risk/Conservation
Dependent. O. ¢. weemsi is Critically endangered, O. c. cremmno-
bates is Endangered, and O. ¢. mexicana is Vulnerable.

SIGNIFICANCE TO HUMANS
Hunted for meat and trophies. ¢

Musk ox

Ovibos moschatus

TAXONOMY
Bos moschatus (Zimmerman, 1780), between Seal and Churchill
Rivers, Manitoba, Canada.

OTHER COMMON NAMES
French: Boeuf musqué; German: Moschusochs; Spanish: Buey
amizclero.

PHYSICAL CHARACTERISTICS

Massive build with relatively short legs and a slight hump.
Height is 47-59 in (120-150 c¢m). Maximum weight can reach
836 1b (380 kg). Coat is dark brown and coarse, with a dense,
soft underfur. Both sexes have horns that are broad and curve
down and out.

DISTRIBUTION

Formerly occurred through northern Alaska, Canada, and
Greenland into northern Eurasia. May have survived in north-
ern Siberia until 3,000-4,000 years ago. Exterminated from
Alaska and parts of Canada during the nineteenth and twenti-
eth centuries, but conservation measures and reintroductions
have restored them to part of this original range. Also intro-
duced to west Greenland, Wrangel Island, and the Taimyr
Peninsula in Arctic Russia, and southern Norway.

HABITAT

Tundra. Prefers moist habitats such as lakesides, valley bot-
toms, and wet meadows in summer. In winter, move to open
slopes, ridges, and summits where winds prevent accumulation
of snow.

BEHAVIOR

Gregarious, living in herds of up to 100, though usually 10-20.
When threatened, they bunch together in a tight circle, facing
outward, with calves in the center.
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FEEDING ECOLOGY AND DIET
In summer, they feed on grasses and sedges and, in winter,
browse on shrubs and dwarf willow.

REPRODUCTIVE BIOLOGY

Polygamous. The rut takes place June—September. Males dis-
play and fight with head-on clash. Dominant bulls drive other
males away. Young are born mid-April-mid-June.

CONSERVATION STATUS
Not threatened. Populations now stable or increasing. Esti-
mated to number approximately 120,000 in 1997.

SIGNIFICANCE TO HUMANS
Hunted for its meat and hide. Inuit people used its horns to
make bows and its light, warm underfur giviur for clothing. &

Takin
Budorcas taxicolor

TAXONOMY
Budorcas taxicolor Hodgson, 1850, Mishmi Hills, Assam, India.

OTHER COMMON NAMES

French: Takin; German: Rindergemse, gnuziege; Spanish: Takin.

PHYSICAL CHARACTERISTICS

Heavy, solid build with stout limbs. Head and body length is
39-92 in (100-235 cm), height at shoulder 27-55 in (68-140
cm), and weight 330-880 1b (150-400 kg). Color ranges from

Subfamily: Bovids VI

yellowish white through to dark brown. Horns are thick and
massive in both sexes.

DISTRIBUTION

Occurs in the eastern Himalaya (India, Bhutan, northern
Mpyanmar) north through western China (eastern Tibet,
Sichuan, Shaanxi, and Gansu).

HABITAT

Lives in rugged, rocky mountains covered in scrub, bamboo
thickets, and forest at altitudes of 3,280-13,940 ft (1,000-4,250
m).

BEHAVIOR
Occurs in groups of 10-35 animals, with large groups reported
in summer. The sexes occur together in August—September.

FEEDING ECOLOGY AND DIET
Mainly browses, feeding on forbs and leaves in summer and

twigs and evergreen shoots in winter. May travel long distances
to saltlicks.

REPRODUCTIVE BIOLOGY
Polygamous. Mating takes place in July—August in Sichuan.
Gestation in captivity lasts 200-220 days.

CONSERVATION STATUS
Regarded as Vulnerable. Two subspecies, golden takin (B. .
bedfordi) in Shaanxi, China, and Mishmi takin (B. r. taxicolor),

are Endangered.

SIGNIFICANCE TO HUMANS
Hunted for its meat by indigenous peoples using snares, dead-
falls, and spear traps. ¢

Common name /

Scientific name/ Physical Habitat and Conservation
Other common names characteristics behavior Distribution Diet status
Japanese serow Both sexes have short horns 3-6 in Lives in montane forests at ~ Southern and central ~ Leaves, shoots, buds, Not threatened

Capricornis crispus (8-15 cm), slightly curved back. Length ~ 4,920-8,200 ft (1,500-2,500 Japan (Honshu, acorns, seeds, and grass.
French: Serow du Japon; 39-59 in (100-150 cm); height about m). Occupy small home Shikoku, and Kyushu).
German: Japonischer Serau; 28in (70 cm). ranges marked with
Spanish: Sirao de Japon secretions from preorbital
glands. Mate in October—
November, gestation about
seven months.
Long-tailed goral Color variable, from gray, brown, and Coastal cliffs, forested Russian Far East, Graze and browse on Vulnerable
Naemorhedus caudatus whitish. Short, sharp horns up to 8 in mountain slopes up to 3,280  Korean Peninsula, and ~ grasses, herbs, leaves,
French: Goral a queue long; (21 cm). Body length of males up to 46 ft (1,000 m). Move to lower  northeast China. shoots, twigs, and
German: Langschwanzengoral; in (118 cm) and height 29 in (74 cm). elevations in winter. acorns. In coastal areas
Spanish: Goral Weight to 70 Ib (32 kg). Females smaller may consume marine
and lighter. grass and seaweed.
Southern chamois Pale red-brown in summer, darker in Rocky mountains and Pyrenees (France, Grasses, herbs; browse  Not threatened
Rupicapra pyrenaica winter; white or pale patch on throat and  meadows above tree line. Spain), Cantabrian on trees in winter.
English: Apennine chamois; neck. Horns short, hooked backwards. Forest edges or in forests in ~ Mountains (Spain), and
French: Isard; German: Length 39-47 in (100-120 cm); weight ~ winter. Diurnal. Usually in Apennines (ltaly).
Pyrendengemse; Spanish: 55-132 Ib (25-60 kg). small groups.
Rebeco iberico
Dwarf blue sheep Weight 61-86 Ib (28-39 kg). Height Lives below the forest belt at  Yangtze Gorge in Not known. Endangered
Pseudois schaeferi 28-31in (70-80 cm). around 8,528 ft (2,600 m) in ~ Sichuan, China.
French: Bouc bleu; German: the Yangtze Gorge.
Zwergblauschaf; Spanish: Baral
Nilgiri tahr Horns thick, short, curve backwards; up  Cliffs and grassy hills, 3,936— Southern part of the Grasses, sedges, and Endangered

Hemitragus hylocrius
English: Nilgiri ibex; French:
Tahr; German: Tahr;
Spanish: Tar

[continued]

to about 16 in (40 cm) long in males,
12in (30 cm) in females. Stocky build
with short mane. Adult males weigh
176-220 Ib (80-100 kg).

7872 ft (1,200-2,600 m).

Western Ghats in Tamil
Nadu and Kerala, India.

herbs.
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Common name /

Scientific name/ Physical Habitat and Conservation
Other common names characteristics behavior Distribution Diet status
Wild goat Limbs strong, build stocky. Males horns  Arid rocky hills, steep slopes  Crete; Turkey to Graze and browse on Vulnerable
Capra aegagrus are slim, scimitar-shaped and strongly up to 13,776 ft (4,200 m). Pakistan and Iran, grasses, herbs, and
French: Chévre egagre; German: keeled, to 51 in (130 cm). Length 47-63  Active early morning and Caucasus, and shrubs.
Bezoarziege; Spanish: Egagro  in (120160 cm); weight 55-209 Ib evening; also during the Turkmenistan.
(25-95 kg). night in hot weather.
East Caucasian tur Massive body. Horns are large, spiral Steep, rocky areas 2,600— Eastern Caucasus Grass, herbs; shrubs Vulnerable
Capra cylindricornis gently up, out, and back; to 51 in (130 13,776 ft (800-4,200 m). (Azerbaijan, Georgia, and leaves in winter.
English: Dagestan tur; French: cm) in males, 12 in (30 cm) in females. ~ Seasonal migrations may and Russia).
Bougquetin du caucase oriental;  Length 51-59 in (130-150 cm); height cover 4,920-6,560 ft (1,500-
German: Ostkaukasischen Tur;  31-39 in (79-98 cm); weight 121-2201b 2,000 m). Usually in small
Spanish: Tur oriental (55-100 kg). groups, larger occasionally
(to 500).
Markhor Limbs short and thick. Males have a black Live at and around the treeline Tajikistan, Afghanistan, Graze and browse ona  Endangered
Capra falconeri beard and long mane. Distinctive horns  on precipitous mountain and Pakistan. range of grasses, herbs,
French: Markhor; German: are twisted in to a spiral, reaching 63 in  slopes from 2,300 to 8,856 ft and shrubs.
Schraubenziege, Markhor; (160 cm) in length. Length 55-71 in (700-2,700 m), occasionally
Spanish: Markhor (140-180 cm), height 26-39 in (65— t0 13,120 ft (4,000 m). Occur
100 cm), and weight 176-242 Ib in small groups of females
(80-110 kg). and young. Males usually
solitary.
Alpine ibex Horns are scimitar shaped, and swept Lives above the tree line at Alps of Italy, Feeds on grasses, herbs, Not threatened
Capra ibex back, to 33 in (85 cm) in length with 8,200-11,480 ft (2,500— Switzerland, Austria and lichens.
French: Bouquetin des Alpes; prominent transverse ridges on the front 3,500 m). May enter upper and Germany.
German: Alpen-Steinbock; surface. Length 51-59 in (130-150 cm).  level of forests in spring in
Spanish: Ibice de los Alpes Solidly built; weight reaches 264 Ib search of new grass. Use
(120 kg). cliffs for escape. Mate in
December January, gestation
lasts 145-160 days.
Spanish ibex Horn shape varies; usually twisted out- Mountains. Mainly diurnal. Mountains of northern, ~ Grasses, herbs; Not threatened
Capra pyrenaica wards and upwards. Length 46-60 in Rut takes place from early central, and southern ~ occasionally shrubs and
French: Bouquetin d'Espagne;  (116-153 cm). Weight 55-176 Ib (25—  November to the middle of ~ Spain. lichens.
German: Spanischer Steinbock; 80 kg). December. In groups of 50—
Spanish: Cabra iberica 60 outside the breeding
season.
Walia ibex Horns swept back, long and heavy. Frequents escarpments, Simien Mountains of Grasses, herbs, leaves,  Critically
Capra walie Weight 176-275 Ib (80-125 kg). steep terraces, gorges, and  Ethiopia. Range shoots, and lichens. Endangered
French: Bouquetin d'Ethiopie; screes at 8,200-14,750 ft decreased significantly ~ Requires year-round
German: Afrikanischer (2,500-4,500 m) with 1920-1970; in 2002 availability of water.
Steinbock; Spanish: Ibice de montane forest or subalpine  was restricted to 16 mi
Ethiopia scrub. Mainly crepuscular. (25 km) of the northern
Mate throughout the year escarpment.
with a peak March—-May.
Urial Horns relatively light and curl out and Inhabits hills and mountains,  Corsica, Cyprus, Grasses, herbs, and Vulnerable
Qvis orientalis round. Length 43-57 in (110-145 cm); ~ mainly in arid or semiraid Turkey, and Iran shrubs.
French: Mouflon; German: weight 55-190 Ib (25-87 kg). areas. Reaches 15,000 ft through Central Asia
Mufflon, Wildschaf; Spanish: (4,570 m) in Ladakh, but and east to the upper
Muflon usually at lower elevations. Indus Valley. Introduc-
Mostly in open country but ed into western Europe.
in Corsica lives in deciduous
woodland.
Argali Massive horns curl round and to the front High altitude hills, valleys, Mountains of central Feeds on grasses, Vulnerable
QOvis ammon and outwards past the face. Shape varies and plateaux. Prefers Asia, China, and sedges, herbs, and low
French: Argali, mouflon d'Asie; ~ with subspecies. Can attain 75 in relatively open steep terrain.  Mongolia. shrubs.
German: Argali; Spanish: (190 cm) in length, 20 in (50 cm) in basal Occurs up to 19,000 ft
Argali circumference. Body length 71-79 in (5,800 m) in Tibet, China.
(180-200 cm).
Snow sheep Horns heavy, to 44 in (111 cm) in males, Coastal escarpments, rugged Northeast Siberia, from  Sedges, rushes, grasses, Not threatened

Qvis nivicola

French: Mouflon du
Kamtchatka; German:
Schneeschaf; Spanish: Carnero
de Kamchatka

curl out and around.Length 63-70 in
(162-178 cm); weight 189-220 Ib (86—
100 kg), may reach 308 Ib (140 kg) in
autumn. Females are about half the
weight of males.

parts of tundra mountains;
usually below 4,260 ft
(1,300 m); occasionally in
forest edge in winter.
Sedentary; males and
females separate in summer,
mixed groups in winter.
Herds rarely over 20.

just north of Lake Baikal
to Kamchatka.

herbs, ferns, lichens,
shrubs, and fruit. Fifty
species known in the
diet.
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Pholidota

Pangolins
(Manidae)

Class Mammalia
Order Pholidota
Family Manidae
Number of families 1

Thumbnail description

Mostly nocturnal ant- and termite-eating animals
with a long and tapered body shape; they
possess a unique body cover consisting of
enormously overlapping scales that are movable
and sharp edged (because of this they are also
known as scaly anteaters); they have no teeth
in their elongated heads but do have extremely
long, protrusible tongues for catching prey

Size

Head and body length 12-35 in (30-90 cm), tail
length 10-35 in (26-88 cm), and weight 2-77
Ib (1-35 kg)

Number of genera, species
1 genus; 7 species

Habitat
Southern and Southeast Asia, tropical and
subtropical parts of Africa

Distribution

Tropics and transitional zones (subtropics) bordering the tropics to the north and

south; sufficient numbers of ants and termites is paramount to survival, and is the

Conservation status
Lower Risk/Near Threatened: 4 species

Evolution and systematics

In Europe, the geological range of the order Pholidota is
middle Eocene (about 45 million years ago [mya]) to Pleis-
tocene (5-1.6 mya); in Asia, its range is Miocene (24-5 mya)
to Present; in North America, it is early Oligocene (about 35
mya); and in Africa, middle Oligocene (about 30 mya) to Pre-
sent. The order name Pholidota means “the scaled animal.”

The origins of pangolins are largely unknown. Many of
their current features (such as lack of adult teeth along with
signs of primordial teeth in the embryo, chewing musculature
and stomach, lack of zygomatic arch, elongated facial skele-
ton, worm-like tongue, forelimbs as digging tools, and pre-
hensile tail) imply a long independent history. There is a
general acceptance that they had an early separation from
primitive mammals. By the Eocene era pangolins were highly
specialized with such adaptations as horny scales, no teeth,
and a diet of only ants and termites. The common name pan-
golin (possibly from Malayan or French words) refers to the
animal’s ability to curl up into a ball.

Physical characteristics
Pangolins have a similar shape to armadillos and anteaters.
The African species are more specialized in almost every way
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overriding factor as to whether they will remain in a locality

than the Asian species. Males are usually larger than females,
often 10-50% or more heavier. Pangolins are somewhat poik-
ilothermic; that is, their body temperature directly varies with
local temperature, with a low average body temperature of
89.9F (32.2°C).

These strange reptilian-looking animals are distinct from
all other Old World mammals by their unique covering of
horny body scales (described as similar looking to shingles on
a house roof, with all species often described as looking like
“living pine cones”). The color, pattern, quantity, shape, and
size of the scales differ across the seven species, and can also
differ slightly within species, depending on the part of the
body covered. They generally have 18 rows of overlapping
(imbricate) scales around the body. The African and Asian
species are distinguished by the row of scales on the tail. In
all species, the row of scales is continuous to the tip of the
tail, but the African species have a double row starting two-
thirds of the way down to the tip. The scales and skin make
up 20% or more of the body weight of most species, although
on arboreal species the scales are lighter and thinner than
those of the terrestrial species. The coloration of the scales
includes dark brown, dark olive-brown, pale olive, yellow
brown, and yellowish. Generally, the scales are bilaterally
symmetrical, then flattened from the top down, and directed
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A lion cub cautiously examines a pangolin, which is rolled up in its defensive posture. (Photo by George B. Schaller. Bruce Coleman, Inc. Re-
produced by permission.)

towards the back of the animal. The number of scales remains
the same throughout their life. When scales are lost due to
wear they are replaced from the stratum germinativum (which
provides for regeneration of cells) in the dermis (skin base).
The process of scale replacement occurs when living cells (the
epidermis) on the dermal papillae grow to the surface. The
epidermis eventually cornifies (the converting of skin cells
into horny material) in the depressions between the dermal
papillae to make a loose stratum corneum. On top of and at
the tip of the papillae, the processes of epidermal cornifica-
tion lead to the formation of hard (horny) scales.

The scales protect every body part except for the under-
side of the head and the sides of the face, throat and neck,
stomach, inner sides of the limbs, and on the snout and chin
(and in some species on the outer surfaces of the forelegs).
During the night the color of the scales is good camouflage.
The parts of the body that are without scales are thinly cov-
ered with hair. The hair coloration is whitish, pale brown to
russet, or blackish, and the skin is grayish with a bluish or
pinkish tinge in some areas. There are three or four hairs pre-
sent at the base of each scale in the Asiatic species, but there
are no hairs at the base of the scales in the African species.

Pangolins possess small, short, but powerful limbs and each
is tipped with sharp, clawed digits, with the middle digit being
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the largest. Their powerful front feet have large digging claws,
while the shorter and stouter hind feet contain smaller claws.
The digging claws of the front feet are folded upward so that
the pangolins put down only the outsides of their soles. The
limbs are used for digging into termite mounts and anthills.
The terrestrial species also use their claws for scooping out un-
derground burrows. In the arboreal species, the claw point
grows over the finger and toe cushions. When running, all pan-
golins, whether arboreal or terrestrial, use primarily their hind
legs. Terrestrial pangolins are able to move far distances in an
erect position (without touching the ground with their front
legs). In movement, they keep the body in a curved position;
the tail is carried slightly above the ground and is used to main-
tain balance. Generally, arboreal pangolins have prehensile
tails, while terrestrial ones possess semi-prehensile tails.

Pangolins have small, smooth, and tapered (conical) heads.
The eyes are small, with no lubricating glands for the eyelids.
The nose is fleshy and has nostrils. Depending on the species,
the exterior ears may be reduced in size or absent. The skull
moves smoothly into a short neck and later merges directly
into the roundish body. The mouth opening (or slit) is con-
stricted (narrowed) with an elongated snout. All species have
a primitive cerebrum, and they lack a zygomatic arch or any
bony crest for the attachment of muscles. Thus, the skull has
few protrusions, cheekbones, bone ridges, or bone cams to
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A pangolin (Manis sp.) drinking. (Photo by Michael Pitts/Naturepl.com.
Reproduced by permission.)

which chewing muscles could be attached. The jaw contains
no teeth (except for embryos that contain small primordial
teeth, which eventually fall out). The underdeveloped halves
of the lower jaw are reduced to thin strips of bone.

Pangolins are edenate; that is, instead of teeth, they use
their tongue for foraging. The tongue is extraordinarily long
and worm-like, and the salivary glands (which supplies the
tongue with a tacky coating of saliva to which insects stick)
are very large (measuring 22.0-24.5 in (360-400 cm) and are
located in the chest. The tongue measures 67 in (16-18 cm)
in the small species and about 16 in (40 cm) in the largest
species, the giant pangolin. The tongue can be either round
or flattened, depending on the particular species, and ends
with a fine point. The tongue’s average thickness is about 0.2
in (5 mm). When resting, the tongue is contained in a sheath
supported by pliable cartilage rods that reaches from the back
of the mouth to the pelvic region (the thoracic cavity) at the
back of the lower belly. The muscles used by the tongue are
attached to the xiphisternum (sternum).

There are 11-16 thoracid (chest) vertebrae, 5-6 lumbar
(loin) vertebrae, 2—4 sacral (pelvis) vertebrae, and 21-47 cau-
dal (tail) vertebrae. The lumbar vertebrae do not have articu-
lar processes. Pangolins have neither a clavicle nor a collarbone.

The muscular stomach is often called a “chewing appara-
tus” because pangolins swallow insects whole, where they are
then chewed up in the stomach. This is accomplished in part
by the stratified “pavement” epithelium, a horny skin layered
(like pavement) on the posterior part of the stomach. Pan-
golins use this adaptation because the stomach must masti-
cate the chitinous exoskeleton of insects (since they have no
teeth in their mouths). Opposite to this epithelium is a mus-
cular organ that is studded with horny teeth. Mucus glands
and a large gastric gland also contribute to digestion. To also
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assist in digestion, pangolins swallow sand and stone bits in
order to help the grinding action of the stomach.

The sword-like process of the sternum has undergone a
modification in all pangolins in order to accommodate the
large elongation of the tongue. In the Asian species, the ster-
num is fairly long (resembling a shovel) and ends in a later-
ally broadened disc. In the ground species, it forms a long
cartilage rod extending to behind the end of the rib cage. In
the African arboreal species (the long-tailed pangolin and the
tree pangolin), it consists of two very long cartilaginous rods
extending outside the diaphragm, first toward the rear and
then arcing toward the head again.

The powertful tail is quite mobile, even though it is cov-
ered with scales. In the arboreal species it is considered fully
prehensile (that is, it can be turned around either way, like a
corkscrew) and is sometimes about twice the length of the
body. The terrestrial species have a shorter, more blunt tail
that is not considered fully prehensile. The mobility of tails
assists the animals in climbing and supporting themselves
when standing upright on the ground. The tail is sensitive at
the tip, and can be hooked over a support such as a branch.
It can also be used to strike out at an adversary, and when
used along with its sharp scales can inflict much damage onto
its enemies.

Pangolins can also spray attacking animals with a foul-
smelling musky fluid from its bean-shaped perineal (anal)
glands located in and around its posterior. These glands also
play an important part in intraspecific (within the same
species) relations throughout the animal’s life. They provide
important information concerning the psychophysiological

A close up view of a ground pangolin’s (Manis temminckii) scales.
(Photo by W. A. Sheppe/Mammal Images Library of the American So-
ciety of Mammalogists.)
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The ground pangolin (Manis temminckii) eats mainly ants and termites. (Photo by © Peter Johnson/Corbis. Reproduced by permission.)

state of pangolins. For example, the scents prevent aggressive
males from approaching each other too closely, helps facili-
tate the locating of a mate, and are important in mother-
young relationships.

Males have a scrotum housed inside abdominal skin so as
to avoid heat loss. Females possess two mammae with their
auxiliary teats. The urine of pangolins has a pungent odor,
and when dried it makes a whitish spot. The dung of pan-
golins is sausage-shaped and dry in texture. It is black in color
when the diet consists mostly of ants, but brown when its
main food is termites. Pangolins are often infested with ex-
ternal and internal parasites.

Distribution

Pangolins are found in tropical and subtropical areas south
of the Sahara in Africa (excepting the southwest part of
Africa), and in southern and southeastern Asia including In-
dia, Myanmar, Thailand, southern China, the Malay Penin-
sula and nearby islands, and through Indonesia to the
Philippines.

Habitat

Depending on the species, they inhabit diverse habitat in-
cluding tropical rainforests, subtropical and deciduous forests,
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grasslands, thick bush, wooded shrubby slopes, sandy areas,
steppes, and open or savanna country. Whatever the area, it
must contain ants and termites. They are creatures who usu-
ally roam within individual territories, when known, of 38-63
acres (15-25 ha) for males and 8-10 acres (3—4 ha) for fe-
males. Ground burrows are about 5.9-7.9 in (15-20 c¢m) in
diameter, usually attain a depth of about 8 ft (2.5 m), termi-
nate in round chambers as much as 6.6 ft (2 m) in circum-
ference, and generally are closed off with dirt when occupied.
Arboreal pangolins regularly travel between the ground level
and upper layers of the jungle canopy ranging from 5-20 ft
(1.5-6.1 m) above ground.

Behavior

Some species of pangolins, the larger ones, are classified
as terrestrial (ground-dwelling) (Manis gigantea, Manis tem-
minckii, Manis crassicaudata, and Manis javanica) while others,
the smaller species, are classified as arboreal (tree-climbing)
(Manis pentadactyla, Manis tetradactyla, and Manis tricuspis).
Whether classified as terrestrial or arboreal, some species can
dwell both on the ground and in trees.

All species of pangolins are nocturnal except for the pre-
dominantly diurnal Manis tetradactyla. Because pangolins are
active mostly at night, they have poor vision. Their ability to
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Pangolins may use their prehensile tails to anchor themselves in a
tree while they break open termites’ tree nests. (Photo by A. Blank/
Photo Researchers, Inc. Reproduced by permission.)

hear is only average, and is used little in intraspecific rela-
tionships. They make no well-distinguished sounds; with the
only noticeable utterances being hisses and snorts. However,
large olfactory lobes allow their sense of smell to be excep-
tionally sharp, playing the major role in finding food and, in
all likelihood, playing a major role in intraspecific communi-
cation. They have very few expressive behaviors, the most fre-
quent being the closing of the eyes and the sticking out of the
tongue. Pangolins are generally shy, solitary, and unsociable
creatures who only rarely associate with a conspecific.

Panglolins are slow and deliberate movers. Most are good
climbers, and some also swim. The terrestrial species will rest
and sleep during the day in burrows that they have previously
dug (or those dug by other animals), while the arboreal species
find haven in hollow trees. For additional protection from
small- and medium-sized enemies, they roll up (basically) into
a ball when sleeping. They do not actively defend a fixed ter-
ritory from neighboring animals of the same species. However,
they do repeatedly mark selected trees, branches, and rocks with
secretions from their anal glands and urine, which announces
to neighboring and trespassing animals that the area is already
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occupied. The terrestrial species regularly mark their territo-
ries with droppings, and arboreal species may do so as well.

All species can move quickly when alarmed. If unable to
reach shelter, they will often curl into a tight ball with their
scaled limbs and tail protecting the soft under-parts. When
in this position the sharp-edged scales are erected as protec-
tive armor. Movements of the scales and twitches of the tail
apparently deter predators. They do not appear to use their
fore-claws in defense. The animals will also expel urine and
posterior gland secretion in defense of their immediate safety.
Often a stream of urine is released if a pangolin is unrolled
by force. Feces may also be released, which is often combined
with secretion from the anal glands.

Pangolins are plantigrade; that is, they walk on the soles
of their feet with heels touching the ground. When they walk
on all four limbs their toes are doubled under and the tips of
the long nails are placed on the ground. The large digging
claws of the forefeet are held inward by terrestrial species,
which walk on the outer sole. The arboreal species bend the
claw downward when traveling on the ground. In walking on
the ground, primarily the hind limbs are used. They stop pe-
riodically and raise themselves up, supporting themselves on

A pangolin searches for insects in the Democratic Republic of the
Congo (Zaire). (Photo by K & K Ammann/Photo Researchers, Inc. Re-
produced by permission.)
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Ground pangolins (Manis temminckii) live in central Africa to northern South Africa. (Photo by Nigel J. Dennis/Photo Researchers, Inc. Reproduced
by permission.)

their hind legs and tail. In this position, with the front of the
body erect and the head protruding, they smell or look out
for possible enemies. At a fast pace, the tail is lifted from the
ground.

The giant pangolin (M. gigantea), ground pangolin (M. rer-
mminckii), long-tailed pangolin (M. tetradactyla), and tree pan-
golin (M. tricuspis) are all good swimmers, holding only the
head above water while swimming with a “doggy paddle” mo-
tion. They are able to cross narrow rivers easily, but tire on
longer journeys.

Feeding ecology and diet

Pangolins are insectivorous, with a very limited diet almost
exclusively of insects, mostly termites and ants (and some soft-
bodied insects and larvae) that are located by scent. The larger
species sometimes eat larger insects. Variations in diet may
be due to the availability of local supplies or on seasonal vari-
ations. Pangolins show a strong preference for particular
species of ants and termites to eat, often rejecting all others.
All species drink water regularly, lapping it up with their
tongue in a flicking motion.

Pangolins developed special adaptations because of their
particular diet. Live insects are caught with their long, pro-
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boscis-like tongue, which is sheathed in a special membrane
attached to the pelvis. The tongue is about 27 in (70 cm) long
when it is fully extended from its mouth. The tongue remains
coiled up in the animal’s mouth when at rest. In preparation
to catch prey, pangolins will secrete viscous saliva from spe-
cial glands in the abdomen onto the tongue. When the tongue
is darted into the chambers of a mound, the sticky tongue will
trap insects living inside. Since they have no teeth, all food is
crushed in the lower section of the stomach that leads to the
intestines. This area normally contains small pebbles that
function to crush food. While eating, thickened membranes
protect the eyes of pangolins from insects, and special mus-
cles seal its nostrils and ear openings to shield it from the bites
of ants. Ants that reach the scales are often shaken off.

Terrestrial pangolins scrape funnel-shaped holes around
a termite hill until they find termites. They do this by us-
ing their tail and hind legs as a “tripod,” digging with their
front feet. With the feet held close to the right and left sides
of the head, the claws tear open the insect nest. The snout
gradually penetrates the mound. With its long, sticky
tongue, the animal catches the insects with fast movements.
The termite hill is seldom destroyed completely, so pan-
golins will return to the same termite hill after the remain-
ing insects have rebuilt the hill. When pangolins locate old
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animal droppings containing termites, they take the pellets
with their forelimbs and turn over onto their backs. They
then hold the dropping between their claws above its stom-
ach, and raise their head and lick off the termites. Arboreal
pangolins often break up tree nests by anchoring themselves
in the branches with their hind legs and prehensile tail. The
claws of the forefeet then dig precisely to the left and right
of the mouth, which slowly advances into the cavity formed
in the nest. The worm-like tongue is constantly stabbing
into the narrow passages of the termite nests. Strictly tree-
dwelling pangolins hunt and feed only in the nests of arbo-
real termites, unable to break open the nests of ground
termites. They might eat ground termites, however, if an-
other animal has previously opened the nest.

Reproductive biology

Female pangolins have a bicornuate uterus (a heart shaped
uterus with two horns) and two pectoral (breast) nipples.
Males have inguinal (near the groin) testes. Several research
studies suggest that some populations are capable of breed-
ing throughout the year but most species are believed to be
born between November and March. The gestation period is
120-150 days. Females usually give birth to one young, some-
times two, and rarely three, with a birth weight of 3-18 oz
(90-500 g). Newborns have soft scales that do not overlap.
The scales are lighter in color than in the adult, and harden
after a couple of days.

There is no reliable information available on weaning or
sexual maturity, but weaning is believed to begin at three
months and sexual maturity believed to occur at two years.
While sleeping and when alarmed, the mother rolls up around
the young, which also rolls up. Beginning in the first few days,
the baby makes short excursions with the mother, riding at
the base of the tail or on the back and grabbing onto the
scales. The mother will occasionally leave the baby behind on

Grzimek’s Animal Life Encyclopedia

Monotypic order: Pholidota

a branch, while feeding, and then pick it up later. The juve-
nile first eats insects found between the mother’s scales, and
later picks insects while the mother is breaking open a nest.
Closer to maturity, it will dig for itself. At five months of age,
the youngster will leave its mother. Females will readily take
over orphans of other females. Males share a burrow with fe-
males and young ones. Life span in the wild in not known,
but they can live up to 12 years in captivity. The mating sys-
tem is not known.

Conservation status

The Indian pangolin (Manis crassicaudata), Malayan pan-
golin (Manis javanica), Chinese pangolin (Manis pentadactyla),
and ground pangolin (Manis temminckii) are listed as Lower
Risk/Near Threatened by the ITUCN. Sanctions often apply
to trade in pangolins and their products. Much of their habi-
tat is being depleted due to the eroding of tropical rainforests
and other areas. Their main threats are humans, large cats
(especially leopards, lions, and tigers), hyenas, and pythons.
The population densities and territorial ranges of all pangolins
continue to decline.

Significance to humans

All species are hunted and trapped for their meat, which
is often a favorite delicacy of indigenous people, and for their
skins and scales, which are involved in international trade.
Their scales are often used for adornment and good-luck
charms; for example, they are made into rings and used as
charms against rheumatic fever. In Asia, powdered scales are
believed to be of medicinal value. The Chinese people have
extensively hunted pangolins because the animal’s scales are
traditionally thought to contain medicinal attributes, such as
an antiseptic in fighting fever and skin disease. Its skin is
thought to be an aphrodisiac by some hill tribes.
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1. Long-tailed pangolin (Manis tetradactyla); 2. African tree pangolin (Manis tricuspis); 3. Malayan pangolin (Manis javanica); 4. Indian pangolin
(Manis crassicaudata); 5. Chinese pangolin (Manis pentadactyla); 6. Giant pangolin (Manis gigantea); 7. Cape pangolin (Manis temminckii). (Il-
lustration by Brian Cressman)
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Species

Chinese pangolin
Manis pentadactyla

SUBFAMILY
Maninae

TAXONOMY
Manis pentadactyla Linnaeus, 1758, Taiwan.

OTHER COMMON NAMES
French: Pangolin de Chine; Spanish: Pangolin chino.

PHYSICAL CHARACTERISTICS

Chinese pangolins have a head and body length of 21-32 in
(50-80 cm), a tail length of 10-16 in (26-40 cm), and a
weight of 4-20 1b (2-9 kg). They have about 18 rows of over-
lapping scales. The yellow-brown scales are bony, up to 2 in
(5 cm) across, and encompass all of the body (including the
tail) except for its snout, cheeks, throat, inner limbs, and
belly. They have hairs at the base of the body scales. Their
limbs are slender with comparatively long and sharp claws, an
important aid in climbing. Chinese pangolins have a small,
pointed head, a very round body, and a narrow mouth. The
nose is fleshy and has nostrils at the end, and the thin tongue,
as long as 16 in (40 cm), scoops up ants and termites. Their
small, external ears are better developed than are those of the
other pangolins. The strongly prehensile tail and long claws
make this pangolin very agile in trees and a powerful bur-
rower.

DISTRIBUTION

Westward through Nepal, Assam and Sikkim (in northeastern
India), eastern Himalayas, Myanmar, northern Thailand and
Indochina, southern China, Taiwan, and Hainan.

Manis javanica

Manis pentadactyla

Manis crassicaudata
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accounts

HABITAT

They inhabit subtropical and deciduous forests and grasslands.
Burrows are often built adjacent to termite nests and extend
further below the surface during the cold winter months. Dur-
ing the summer months they sometimes occupy burrows for
just a few days. It is unclear whether the winter burrow is
maintained during warmer months. Although predominantly a
terrestrial species, it has been observed in the jungle canopy up
to 20 ft (6 m) above the ground.

BEHAVIOR

Chinese pangolins are extremely shy, and are very agile tree
climbers. They are classified as arboreal and often hang by
the tip of their tail. Chinese pangolins generally are not ag-
gressive, but males can fight over mating rights. They dig
tunnels up to 9 ft 3 m) long (sometimes in as little as 3-5
minutes) that terminates in a den. The den is closed off
while they are inside. They swim rapidly with undulating
movements. When rolled into a ball, no soft areas are ex-
posed.

FEEDING ECOLOGY AND DIET

They feed primarily on the ground, mostly digging for ter-
mites and ants with its strongly clawed feet. Their range corre-
sponds to those of its preferred subterranean termite species
Coptotermes formosanus and Cyclotermes formosanus. They forage
through a surrounding area that is about 165-330 ft (50-100
m) in circumference, and then move onto another area when
food becomes scarce.

REPRODUCTIVE BIOLOGY

Males fight violently over females. Mating occurs during a
3-5 day period in late summer or early autumn. Young are
born in a winter burrow, and emerge with the mother in the
spring. The gestation period is unknown, but in Nepal, Chi-
nese pangolins were found to reproduce during April and
May. Females give birth to 1-2 young at a time. Birth weight
and head-and-body length are generally unknown but have
been reported to be about 1 1b (0.5 kg) and about 18 in (45
cm) respectively. Scales in young animals are purplish brown.
When a baby Chinese pangolin nurses, the mother lies on
her back or side. While resting, she holds the baby pressed to
her abdomen. Young are able to walk at birth, but are carried
on the mother’s tail or back. When the mother is feeding, the
offspring is left alone. Weaning, sexual maturity, and life span
are unknown. Males have been observed to exhibit good
parental instincts and share a burrow with the female and

young.

CONSERVATION STATUS

Lower Risk/Near Threatened. Their main enemies are hu-
mans, large cats (especially leopards, lions, and tigers), hyenas,
and pythons. They live in many protected forests throughout
their range. Land development often threatens unprotected
habitats.

SIGNIFICANCE TO HUMANS

Chinese pangolins are hunted for their meat, which is consid-
ered a delicacy in many areas such as Vietnam and Hong
Kong. ¢
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Indian pangolin
Manis crassicaudata

SUBFAMILY
Maninae

TAXONOMY
Manis crassicaudata Gray, 1827, India.

OTHER COMMON NAMES
English: Thick-tailed pangolin; French: Grand pangolin de
'inde; Spanish: Pangolin indio.

PHYSICAL CHARACTERISTICS

Indian pangolins have a head and body length of 2.0-2.2 ft
(60-65 cm), a tail length of 1.5-1.8 ft (45-55 cm), and a weight
of 17.6-19.8 1b (8-9 kg). Male Indian pangolins may be as
much as 90% heavier than females. They have large, pale yel-
lowish brown or yellow-gray scales, with brownish skin and
hair; with about 1416 rows of scales on the tail. Scales make
up about one-fourth to one-third of body weight. The head is
small and triangular in shape, and the body is slender and long.
They possess small, undeveloped, external ears, have a scale-
clad tail, and also have hairs at the base of the body scales.
Each limb contains five powerful claws that are adapted for
digging burrows or locating their prey’s nests. They have no
teeth so their two-chambered stomach crushes all their food.
The tongue is 9-10 in (23.0-25.5 cm) long, and is their main
way to capture food. Because the tongue is so long they have
muscular attachments extending all the way to the pelvis.

DISTRIBUTION
India, Nepal, Pakistan, Bangladesh, and Sri Lanka.

HABITAT

They prefer hilly regions and plains, mostly in tropical areas.
The species has been seen in tropical rainforests, subtropical
thorn forests, plains, and the lower slopes of mountains. Bur-
rows range in depth and depend on soil type. Soft soils will al-
low the animal to dig burrows about 20 ft (6 m) deep, while
rocky, hard soils will allow depths of about 6 ft (2 m). They
usually close the burrow entrance with loose soil when they are
inside, which hides the entrance from predators..

BEHAVIOR

Indian pangolins are largely nocturnal, sleeping and resting in
burrows or among rocks during the day. They are predomi-
nantely terrestrial but also have great agility for climbing with
their prehensile tail and sharp claws. They are good diggers,
often making tunnels that end in an enlarged cave. Indian pan-
golins live mostly alone with the exception of the mating and
breeding season, when adult male and female pangolins are
found in the same burrow. They protect themselves from
predators by curling up into a ball, exposing only its scales.
Anal glands emit a foul smelling, yellow fluid for additional de-
fense against enemies.

FEEDING ECOLOGY AND DIET
Indian pangolins eat termites, ants, termite and ant eggs, and
other insects from ground mounds and hills.

REPRODUCTIVE BIOLOGY

Their gestation period is about 65-70 days. Births may occur
throughout the year, with births having been recorded in Janu-
ary, March, July, and November. Females give birth to 1-2
young at a time. Weight at birth is 8.2-8.6 oz (230-240 g).
Scales of young are soft, with fully functioning eyes and legs.
At about one month of age, young are carried on the dorsal
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base of the mother’s tail when foraging. At about three months
of age the young are (believed to be) weaned. Sexual maturity
and life span in the wild for Indian pangolins are unknown.

CONSERVATION STATUS

Lower Risk/Near Threatened, and listed on CITES Appendix
I. Their main enemies are humans, large cats (especially leop-
ards, lions, and tigers), hyenas, and pythons.

SIGNIFICANCE TO HUMANS

They are hunted for meat, especially in Pakistan because some
of their body parts are used for medicinal purposes. Scales are
thought to be an aphrodisiac, and often used to make necklaces
and shoes. ¢

Malayan pangolin

Manis javanica

SUBFAMILY
Maninae

TAXONOMY
Manis javanica Desmarest, 1822, Java, Indonesia.

OTHER COMMON NAMES
French: Pangolin javanais; Spanish: Pangolin malayo.

PHYSICAL CHARACTERISTICS

Mayalan pangolins have a head and body length of 1.6-2.0 ft
(50-60 cm) and a tail length of 1.6-2.6 ft (50-80 cm). Their
weight is unknown. They have amber-yellow to blackish brown
scales, with whitish skin and fine, light hairs at the base of the
body scales. The species possesses small, undeveloped, external
ears and a scale-clad tail.

DISTRIBUTION

Mpyanmar, Thailand, Indochina, Malay Peninsula and many
small nearby islands, Sumatra and Nias and Pagai islands to
west, Bangka and Belitung islands, Java, Bali, Borneo, Palawan
and Culion islands (Philippines), and Lombok.

HABITAT
This species prefers sandy open country.

BEHAVIOR

Malayan pangolins are nocturnal, and are predominantely ter-
restrial but also like to climb. During the day they sleep, often
curled up in forked branches, in ferns, or in other plants grow-
ing on trees. They move with agility both on the ground and
in trees. They are also able to hang by the tip of their tail.

FEEDING ECOLOGY AND DIET
Some zoologists report that they eat mostly termites, while
others say that their primary food is ants and their pupae.

REPRODUCTIVE BIOLOGY

Their gestation period is unknown. Females give birth to 1-2
young at a time. Weight at birth is unknown. Weaning, sexual
maturity, and life span are unknown.

CONSERVATION STATUS
Lower Risk/Near Threatened.

SIGNIFICANCE TO HUMANS
They are hunted for meat. &

Grzimek’s Animal Life Encyclopedia



Vol. 16: Mammals V

Giant pangolin
Manis gigantea

SUBFAMILY
Smutsiinae

TAXONOMY
Manis gigantea Illiger, 1815, type locality not known.

OTHER COMMON NAMES
French: Pangolin géant; Spanish: Pangoli gigante.

PHYSICAL CHARACTERISTICS

Giant pangolins have a head and body length of 30-36 in
(75-90 cm), a tail length of 18-30 in (50-80 cm), and a weight
of 55-80 Ib (25-35 kg). The female is smaller than the male.
They are strictly ground dwelling (terrestrial) animals with
broad sole cushions and blunt claws on the hind feet, and with
forefeet containing large digging claws. The species is the
largest of the order Pholidota. They have large grayish brown
scales, with whitish skin and sparse hairs. The tongue measures
the longest of the seven species, at about 16-27 in (40-70 cm),
and can be pushed out 14-16 in (36-40 cm). The salivary
glands, which supply the tongue with tacky saliva to which ants
and termites adhere, are the size of goose eggs. They do not
have external ears, have scales on the tail (but do not have

scales beneath the tail), and have a breastbone that is very long.

DISTRIBUTION
Along the equator in Africa, from Senegal to Uganda and An-
gola.

HABITAT

Giant pangolins prefer tropical rainforests, but will also inhabit
forests and savannas. They do not occupy high altitudes. They
usually live near water. Burrows may be up to 16 ft (5 m) deep
and 130 ft (40 m) long.

Manis gigantea

Manis tricuspis
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BEHAVIOR

They are nocturnal and ground-dwelling (terrestrial) animals,
being active mainly between midnight and dawn when search-
ing for food. Giant pangolins generally are observed singly, but
pairs can be found with young. Terrestrial burrows are dug in
which to sleep inside during the day. They often dig around
large termite nests, both above and below the ground, using
powerful fore-claws. The species uses slow and deliberate
movements. When walking on all four legs, they curl in their
front paws to protect the sharp front claws, actually walking on
the outside of the wrists rather than on the palms. They can
walk only on the hind limbs, with the help of their long tail for
balance. Giant pangolins often hide inside or under stilt or
platform roots of large trees.

If threatened, giant pangolins will often roll themselves into
a ball, a technique that protects themselves against most ene-
mies. If necessary, they will lash out against enemies with their
sharp-scaled tail and spray urine and anal gland secretions. If
near water, they will plunge into the water, rather than roll up,
where they can stay underwater for considerable time, either
swimming below the surface or walking along the bottom. At
times a giant pangolin may rise on its hind legs and even at-
tempt to defend itself by waving its immense fore-claws at its
adversary. Unfortunately, with poor eyesight and hearing, they
usually have problems identifying where their possible attackers
are located.

FEEDING ECOLOGY AND DIET

They have a limited diet, feeding mostly on termites and ants
but also sometimes eating larger insects. Their large digging
claws enable them to tear open the subterranean and mounds-
type nests made by ground termites. They may eat up to
200,000 ants in a night, with a stomach capacity of 0.5 gal

(2 1). A ready access to drinking water is a necessity.

REPRODUCTIVE BIOLOGY

The gestation period is about five months. Females give birth
to one young at a time. Young are usually born in an under-
ground nest. Weight at birth is 14.2-17.8 oz (400-500 g).
Newborns have soft scales, which will harden in several days.
Newborns cannot walk on their legs, but are active and can
crawl around on their stomachs. They will accompany their
mother on feeding trips, often sitting on the base of her tail.
Weaning, sexual maturity, and life span are unknown.

CONSERVATION STATUS
Not threatened, but deforestation for timber, agricultural de-

velopment, and urban development have decreased the size of
their habitat.

SIGNIFICANCE TO HUMANS
They are hunted for meat, however in some tribes its meat is
forbidden to be eaten. &

Ground pangolin
Manis temminckii

SUBFAMILY
Smutsiinae

TAXONOMY

Manis temminckii Smuts, 1832, northern Cape Province, South
Africa.
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Manis temminckii

Manis tetradactyla

OTHER COMMON NAMES

English: Cape pangolin, South African pangolin, Temminck’s
ground pangolin, scaly anteater; French: Pangolin de Tem-
minck; Spanish: Pangolin del cabo.

PHYSICAL CHARACTERISTICS

Ground pangolins have a head and body length of 20-24 in
(50-60 cm), a tail length of 14-20 in (35-50 cm), and a weight
of 33.0-39.6 Ib (15-18 kg). (Ground pangolins are similar in
most respect to Chinese pangolins.) They do not have external
ears, have scales on the tail (but do not have scales underneath
the tail), and the rear part of the breastbone is very long. The
hind feet have broad sole cushions and blunt claws, and the
forefeet contain large digging claws. Their sharp scales are
large and moveable, with colorations of grayish brown to dark
brown. Scale coloration helps them to blend into many differ-
ent surroundings. The skin is whitish with fine, dark hairs.
Ground pangolins have small, pointed heads and small eyes
that are protected by specialized thick eyelids. They bury their
feces in small depressions that it scrapes in the ground.

DISTRIBUTION
From Chad and Sudan in central Africa, south through Kenya

and Tanzania, to Namibia and the northern parts of South
Africa.

HABITAT

Ground pangolins prefer steppes, prairies, thick brush, open
grasslands, and savannas with both high and low rainfall
amounts. They show little territorial behavior. Burrows are
usually about 6-8 in (15-20 cm) in diameter, and extend sev-
eral feet (meters) underground.

BEHAVIOR

Ground pangolins are nocturnal, ground-dwellers (terrestrial)
animals that occasionally climb bushes and trees. They are soli-
tary animals, only joining together during mating. The species
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dig burrows inside which to sleep during the day. Ground pan-
golins move rapidly over the ground, sometimes up to 160 ft
(50 m) per minute. They often halt, rise with the support of
the tail, sniff the air, and look for possible predators.

FEEDING ECOLOGY AND DIET

They tear open termite mounds and ant nests, both in trees
and on the ground, with their large claws, and lick up insects
and their larvae. They are selective in what species of termites
they eat. The termites of the genera Amitermes, Ancistrotermes,
Macrotermes, Microcerotermes, Microtermes, Odontotermes, and
Trinervitermes are most often eaten by first detecting (with
their keen sense of smell) these preferred genera before open-
ing the hill.

REPRODUCTIVE BIOLOGY

Males may fight for the opportunity to mate. Females breed at
any time of the year, even if they are still rearing other young.
The gestation period is about 120-140 days. Females give birth
to one, sometimes two, young at a time. Young are born in
ground dens. Birth weight is 10.7-14.2 oz (300-400 g). They
are carried outside on the mother’s back or tail at 2—4 weeks of
age. Young will begin to feed on their own by three months of
age, but are still carried until they weigh about 7 Ib (3 kg).
Weaning, sexual maturity, and life span are generally unknown.

CONSERVATION STATUS

Lower Risk/Near Threatened. This species is very vulnerable
to population decreases because of its great economic value to
humans and habitat loss to agriculture.

SIGNIFICANCE TO HUMANS

They are often killed for their flesh and scales. Ground pan-
golins are called bwana mganga “bwana doctor” in East Africa
because every part of their body is said to possess healing
properties. ¢

Long-tailed pangolin

Manis tetradactyla

SUBFAMILY
Smutsiinae

TAXONOMY
Manis tetradactyla Linnaeus, 1766, West Africa.

OTHER COMMON NAMES
None known.

PHYSICAL CHARACTERISTICS

Long-tailed pangolins have a head and body length of 12-16 in
(30-40 cm), a tail length of 22-28 in (55-70 cm), and a weight
of 2.6-5.5 1b (1.2-2.5 kg). They are the smallest of the order
Pholidota. The scales are dark brown in color with yellowish
edges. Nine to 13 rows of scales encompass the entire top of
the species. Their hair is dark brown to black. They have a
very long, prehensile tail, the longest tail of all of the species
and almost two-thirds of its entire body length. There is a
short, bare patch at the tip of the tail. This species possess
4647 caudal vertebrae, the largest number of all mammals.
They do not have external ears, have scales on the tail (but do
not have scales underneath the tail), and the rear part of the
breastbone is very long. The sternum consists of two extraordi-
narily long cartilaginous rods extending outside the diaphragm,
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first toward the rear and then arcing toward the head again.
They have short, thick limbs and digits with long curved claws.

DISTRIBUTION
From Senegal to Uganda and Angola.

HABITAT

They prefer tropical rainforests, and not the edges of forests.
Their territory is restricted within the forest canopy, but it is
unknown if they maintain a home territory.

BEHAVIOR

They are the only species of pangolin that is not nocturnal:
they are predominantly diurnal, eating during the day. They
are very good climbers (arboreal), able to easily scale vertical
tree trunks. Contact with the ground is rare. They climb with
the front legs gripping the tree simultaneously, and with the
body curved. The hind feet are then loosened up and are an-
chored close behind the front feet. With the hind feet and the
tail giving the body necessary support, the front feet grip the
bark further up. They are also able to hang by the tip of their
tail. When hanging by its tail and wanting to resume climbing,
they will often climb up their tail. They sleep in hollow trees,
liana curtains, forks in trees, or epiphytes (plants growing on
trees), often rolled up in the shape of a ball. The animals often
sun themselves while stretched out on a tree limb or branch.

FEEDING ECOLOGY AND DIET

They eat mostly ants, preferring tree ants of the genera Camz-
ponotus, Catalacus, and Crematogaster. They will seek the soft,
hanging nests of ants and termites, or will attack the ant
columns that move among the leaves.

REPRODUCTIVE BIOLOGY

It is believed that they breed throughout the year. When mat-
ing, the male and female will intertwine tails and face each
other ventrally. The gestation period is unknown. Females give
birth to one young at a time. Birth weight is 3.6-5.4 oz
(100-150 g). The young will ride on the mother for up to
three months. Weaning and life span are generally unknown,
and sexual maturity is thought to be around two years.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
They are hunted for meat. ¢

Tree pangolin
Manis tricuspis

SUBFAMILY
Smutsiinae

TAXONOMY
Manis tricuspis Rafinesque, 1821, West Africa.

OTHER COMMON NAMES
English: African tree pangolin, small-scaled pangolin, three-
pointed pangolin, white-bellied pangolin.

PHYSICAL CHARACTERISTICS

Tree pangolins have a head and body length of 13.75-17.75 in
(35-45 cm), tail length of 19.3-23.5 in (49-60 cm) 16-20 in
(40-50 cm), and weight of 3.9-5.3 Ib (1.8-2.4 kg). Pangolin
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scales are comparatively small, with a brown-gray to dark
brown color. Their distinctive dorsal scales have three fairly
pronounced points (hence the name “tricuspis”) on the free
edge. The scales are often worn down in older individuals.
They have white skin and hair; do not have external ears, have
scales on the tail (but do not have scales beneath the tail), and
have a very long rear part of the breastbone. Their limbs are
slender with comparatively long claws, an important aid in
climbing, as is their very long prehensile tail. They sleep dur-
ing the day on branches of trees or in holes, which they dig
out of the ground. They emerge at night to feed. The sternum
consists of two extraordinarily long cartilaginous rods extend-
ing outside the diaphragm, first toward the rear and then arc-
ing toward the head again. The long sternum is an adaptation
to accommodate the animal’s extremely elongated tongue. The
intestine of the tree pangolin is about 6 ft (2 m) long. They
drop their feces anywhere. Body temperature fluctuates be-
tween 86-95°F (30-35°C), primarily due to the outdoor tem-
perature.

DISTRIBUTION
From Senegal to western Kenya, and south to Angola and

Zambia.

HABITAT

They prefer tropical rainforests, sometimes living along the
forest edges and the savannas in the southern parts of Congo
(formerly Zaire) and in Zambia. The territory of males covers
37.5-62.5 acres (15-25 hectares), while the territory of females
covers 7.5-10.0 acres (3—4 hectares); both generally in the
lower strata of the forest.

BEHAVIOR

Tree pangolins are nocturnal and truly arboreal. With the aid
of a very prehensile tail they climb with the front legs gripping
the tree and with the body curved; the hind feet are then loos-
ened up and are anchored close behind the front feet; and with
the hind feet and the tail giving the body support, the front feet
grip the bark further up. They are also able to hang by the tip
of their tail. When hanging by its tail and wanting to resume
climbing, they will climb up the tail, placing its gripping claws
between the side scales of its tail. They climb down head first,
in the same way as going up. Rest periods are spent in hollow
trees, epiphytes, or excavated termite hills. Sleeping places are
usually located 30-40 ft (10-15 m) above the ground, and they
sleep rolled up in the shape of a ball. They spend most of their
active time searching for termites on the ground.

Females are active for 3—4 hours every night and usually
travel an average of 1,300 ft (400 m) in one night. They fol-
low zigzag or circular courses, usually returning to their pre-
vious shelter. As a result, females usually only utilize a portion
of their territory. Because of this pattern (and because of
markings left by secretions of the posterior glands), different
females rarely meet. If a female should locate fresh markings
of another female, she will return to her own territory. Males
are active for 2-10 hours every night and travel an average of
2,200 ft (700 m) in one night. Males use much more of their
territory each night, with their paths being longer and
straighter. This pattern allows males to encounter females
more frequently. As a result male territory overlaps several
female territories. During the rainy season they may become
inactive for several days.

Tree pangolins move rapidly over the ground, sometimes
as fast as 180 ft (60 m) per minute. They often stop, rise with
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the support of the tail, sniff the air, and search for enemies.
When sensing an enemy they often climb trees until the dan-
ger has passed.

FEEDING ECOLOGY AND DIET

They feed on ground and tree ants and termites, preferring
tree ants of the genus Nasutitermes and Microcerotermes, and ig-
noring ground ants such as Crematogaster. The quantity of in-
sects consumed daily is 5-7 oz (150-200 g) with 3—4 hours of
daily foraging for females and up to 10 hours for males. Their
stomach can hold up to 0.5 gal (2 1) of insects. They use their
powerful forelimbs to sweep up insects with swift movements
of their long tongues. They drink water often.

REPRODUCTIVE BIOLOGY
When a female is ready to mate, both female and male will in-
tertwine during mating, and the pair will lie ventrally opposed.
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The gestation period is about 140-150 days. Females give birth
to one young at a time. Birth weight is 3.2-5.4 oz (90-150 g).
The weaning period takes about five months. Sexual maturity
and life span are unknown. The young will crawl up on the
mother immediately after birth in order to find her pectoral
nipples. They are able to hold on by the claws of the forefeet,
either to the mother or to a limb. At this time, they are unable
to walk, but will use their tail to cling to the mother.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS

They are important to local indigenous people for its meat.
The scales are thought to have medicinal value in the form of
antiseptic to counter fever and skin disease by Chinese cultures.
Their hide is used for making shoes and other leather goods.
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Rodentia
(Rodents)

Class Mammalia
Order Rodentia
Number of families 28

Number of genera, species 443 genera; 2,021
species

Photo: A Malagasy giant rat (Hypogeomys anti-
mena) emerges from its burrow. (Photo by Harald
Schitz. Reproduced by permission.)

Evolution and systematics

Of the 4,629 species of mammals recognized by Wilson and
Reeder, rodents represent 43 % of species diversity within the
class Mammalia. Several diagnostic characteristics associated
with general morphology define rodents as a monophyletic
group (e.g., group sharing a common ancestry). The primary
characteristic is the pair of long incisors, resulting from the
loss of canines and the creation of a diastema or gap between
the incisors and cheek teeth, consisting of premolars and mo-
lars. Other characteristics of the skull and skeleton, dentition,
and basic soft anatomy tend to support monophyly. Although
the monophyly of Rodentia appears well supported on the ba-
sis of examinations of morphological traits of living forms as
well as fossil lineages, several studies based primarily on amino
acid sequence data from nuclear genes and some limited analy-
sis of nucleotide sequence data have suggested that the order
Rodentia is not monophyletic. According to these molecular
studies, the guinea pig and its relatives group closer with other
orders of mammals than they do to families of rodents, espe-
cially rats and mice of the family Muridae. However, as more
extensive molecular studies have been initiated and more so-
phisticated analyses that take into account complex patterns of
variation within rodents have been performed, molecular sup-
port for rodent monophyly has been forthcoming.

The order Rodentia presents some serious problems with
respect to classification, especially the recognition of subor-
ders. As specializations in rodents tend to focus on the mas-
ticatory apparatus (e.g., structure of the lower jaw, shape of
the infraorbital foramen on the anterior end of the skull, and
placement of musculature associated with jaw action), early
classifications were based on the origin and insertion of jaw
muscles (e.g., masseter muscles) and the arrangement of
changes in portions of the skull associated with this muscula-
ture. Therefore, the more basic classifications focus on either
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changes in the infraorbital foramen and the placement of mas-
seter muscles or structure of the lower jaw. Using these char-
acteristics, the number of recognized rodent suborders has
varied, depending upon the proposed classification scheme,
from three (Sciuromorpha, squirrels; Myomorpha, rats and
mice; and Hystricomorpha, guinea pigs and relatives) to as
many as 16. Considering that the origin and insertion of jaw
muscles and the structure of the skull relate directly to feed-
ing, these features reveal high levels of parallel evolution (sim-
ilar features independently derived). Molecular data, derived
from nucleotide sequences, have confirmed the fallacy of us-
ing features that tend to converge in structure in response to
similar functions. As a consequence of problems related to the
origin and insertion of jaw muscles and modifications of the
skull to accommodate such changes, the most consistent mor-
phological feature is associated with the lower jaw. Based on
this feature, two suborders of rodents can be identified, Hys-
trocognathi and Sciurognathi. The former suborder contains
South American caviomorph rodents (guinea pigs and their
relatives) and several Old World families including porcu-
pines (Hystricidae), cane rats (Thryonomyidae), African
mole-rats (Bathyergidae), and African dassie rats (Petromuri-
dae). The remaining rodent families are placed in Sciurog-
nathi.

In many cases, the phylogenetic relationships among fam-
ilies and genera of rodents are still controversial. Based on
morphology and recent molecular data, families in the sub-
order Hystricognathi appear most closely related to the
gundis of the family Ctenodactylidae. Several additional
groups sharing a common ancestry appear to be well sup-
ported including: rats and mice of the superfamily Muroidea
(families Muridae and Dipodidae); pocket gophers (family
Geomyidae) and pocket mice and kangaroo rats (family Het-
eromyidae) of the superfamily Geomyoidea; squirrels (family
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The South American bush rat, or degu (Octodon degus). (Photo by J-C
Carton. Bruce Coleman, Inc. Reproduced by permission.)

Sciuridae) and mountain beavers (family Aplodontidae). The
placement of other families like the Castoridae (beavers),
Pedetidae (springhares), Anomaluridae (scaly-tailed squirrels),
and Myoxidae (dormice) are more tentative. The final out-
come of ongoing studies of rodent relationships will alter our
current knowledge of the classification and evolution of the
order, especially with respect to interpretations of how mor-
phology and life-history traits have changed throughout the

rodent radiations.

Paleontologically, the order Rodentia dates to the Pale-
ocene era at approximately 57 to 60 million years ago (mya).
The earliest known family is the Paramyidae, containing sci-
urid-like rodents. In the Eocene (38 to 45 mya), rodents ex-
perienced a rapid rate of diversification, corresponding in time
to the extinction of the Mesozoic order Multituberculata, a
group containing rodent-like mammals. Many lineages ap-
pearing at this time still have living representatives. On sev-
eral continents, including Africa, Australia, and South
America, members of the family Muridae experienced rather
recent adaptive radiations.

One biogeographic enigma pertains to the origin of the
South American caviomorph families of suborder Hystricog-
nathi. According to fossil evidence, the family is no older than
late Eocene to early Oligocene (36 to 40 mya), yet the clos-
est relatives of this group occur in Africa, a continent sepa-
rated from South America by thousands of miles (kilometers)
during the period at which caviomorphs first appear in South
America. Although some paleontologists suggest that
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caviomorph rodents evolved the characteristics shared with
African hystricognaths in parallel, all recent morphological
and molecular data suggest that these two groups share a com-
mon ancestry. Based on shared ancestry, other paleontologists
and biogeographers have suggested an over-water interchange
between Africa and South America. Recent molecular data
confirm a shared common ancestry for all families of South
American caviomorph rodents, thus refuting earlier hypothe-
ses of multiple origins from Africa. In addition, these molec-
ular studies support African hystricognaths as being the closest
relatives of caviomorphs. The timing of events associated with
the exchange between Africa and South America is still con-
troversial and is part of a broader debate over the origin of
rodent lineages in genera. More recent studies based on amino
acid and nucleotide sequences have employed a “molecular
clock” to estimate divergence times for rodents. Rather than
the 57 to 60 mya estimated from fossils for the origin of Ro-
dentia, the molecules suggest a considerably older origin be-
tween 100 to 110 mya. Despite this contradiction, the origin
of caviomorph lineages still appears younger than the dates
at which Africa and South America were connected.

Physical characteristics

Rodents are gnawing mammals, and as such, all species
share several features in common. The number of teeth in ro-
dents seldom exceeds 22. The canine teeth are absent, and all
rodents possess a single pair of upper and lower incisors char-
acterized by enamel on the anterior surface and dentine on
the posterior surface, allowing for differential wear of the
teeth to maintain sharpness. A diastema or gap separates the
incisors from premolars and molars, and this separation fa-
cilitates both gnawing with the incisors and grinding with the
cheek teeth. Size and cusp patterns of cheek teeth in rodents
relate to diet. Herbivorous rodents have high-crowned cheek

Coypu (Myocastor coypus) huddled for warmth on feeding platform.
(Photo by Bill Goulet. Bruce Coleman, Inc. Reproduced by permission.)
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teeth, whereas omnivorous species have low-crowned cheek
teeth and well-defined arrangements of cusps. The arrange-
ment of two primary jaw muscles, the masseters and ptery-
goideus, allow for duel jaw action whereby chewing can be
either transverse or front to back in motion. As noted earlier,
the arrangement of these muscles relative to the infraorbital
foramen has been used as a major diagnostic feature in many
classifications of rodents, with the most primitive arrange-
ment seen in the mountain beaver. Hamsters, pocket gophers,
and pocket mice have cheek pouches that allow the animal to
collect and transport food.

Rodents demonstrate considerable variation in size, rang-
ing from a length of 4.7 in (12 cm) and weight of 0.1 oz (4
g) for the pygmy mouse (Baiomys taylori) to 39.4 in (100 cm)
and 10 1b (50 kg) for the capybara (Hydrochaeris bydrochaeris).
Extinct lineages of the family Dinomyidae reached 882-1323
Ib (400-600 kg) in size. In terms of their postcranial skeleton,
unspecialized rodents have five digits, short limbs, a long tail,
and a plantigrade foot posture (walk with the soles of feet on
the ground). More specialized species tend to show consid-
erable modification associated with their particular mode of
locomotion and general lifestyle. Many unrelated fossorial
species like pocket gophers, tuco-tucos (Ctenomyidae),
coruros (Octodontidae), African mole-rats (Bathyergidae),
bamboo rats (Muridae, Rhizomyinae), and blind mole-rats
(Muridae, Spalacinae) show considerable convergent evolu-
tion for a subterranean lifestyle. Most species have a fusiform
body with short limbs, small ears, and with eyes either re-
duced or absent. The tail is generally shorter than the head
and body, and the feet are broad. The forefeet of many species
have large clawed digits for digging, whereas some species dig
with their incisors. Some species of rodents are modified for
saltatorial (hopping) locomotion. Kangaroo rats, jerboas,
springhares, and gerbils have long tails that serve as a coun-
terbalance during hopping. In addition, the hind feet are gen-
erally large and the hind limbs are muscular, whereas the front
limbs are shorter. Saltatorial locomotion has evolved several
times in rodents and appears to be an adaptation to desert en-
vironments with patchily distributed resources. In addition to
modifications of the postcranial skeleton, saltatorial rodents
tend to have enlarged auditory bullae. Modifications for glid-
ing locomotion can be seen in several species of squirrels (Sci-
uridae) and scaly-tailed squirrels (Anomaluridae). Gliders
have modified membranes extending along the sides of the
body and attached to the front and hind feet. The tail is gen-
erally well developed and is used as a rudder during the glide
as well as a brace when landing. Several species of rodents re-
veal specializations for living in aquatic environments. These
species have webbed feet and tails modified for swimming.
The beaver’s tail is flattened dorsoventrally, whereas the nu-
tria and muskrat have tails that are laterally compressed. Tree
squirrels show specializations for an arboreal lifestyle, reveal-
ing sharp claws on the digits and a modification of the bones
in ankles that allows for the hind foot to be rotated as the an-
imal descends from a tree head first. Some species of rodents
are highly cursorial (fast running) and have highly modified
limbs and feet. The mara, a fast running species that lives in
steppe region of Patagonia and Argentina, appears rabbit-like
with long hind legs, hoof-like claws, and a digitigrade foot
posture (run on digits with heel off the ground).
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A black rat (Rattus rattus) with baby rats on straw. (Photo by Hans
Reinhard/OKAPIA/Photo Researchers, Inc. Reproduced by permission.)

Distribution

The order Rodentia has a worldwide distribution, and
species within this order can be found in every habitat rang-
ing from Arctic tundra to desert. Nearly 70% of all rodent
species are rats and mice of the family Muridae, and repre-
sentatives of this family are found on all continents as well
as Australia and oceanic islands. The house mouse (Mus 7z2us-
culus) and the black rat (Rartus rattus), two species that live
in close association with humans, are cosmopolitan and have
been transported to all areas frequented by humans. Squir-
rels of the family Sciuridae have a worldwide distribution
except for Australia, the desert region of Africa, and the
southernmost region of South America. The mountain
beaver, a relative of squirrels, is more restricted in distrib-
ution, being confined to the Pacific Northwest of the United
States. The two living species of beaver occur either in
North America or parts of Europe and Asia. Pocket gophers
are restricted to North and Central America, and members
of the family Heteromyidae (kangaroo rats and pocket go-
phers) occur in North and Central America as well as the
northern portion of South America. Scaly-tailed squirrels
(Anomalurus), African mole-rats (family Bathyergidae), and
springhares (Pedetes capensis) occur in parts of sub-Saharan
Africa. Members of the family Dipodidae occur in portions
of the Middle East and northern Africa, and jumping mice
of the family Zapodidae occur in both North America and
parts of Europe and Asia. Several families of caviomorph ro-
dents originated in South America, and many are restricted
to the southern half of South America. At least one family,
Capromyidae, is restricted to islands in the Caribbean, and
the North American porcupine (Erethizon dorsatum) is the
only caviomorph with a range extending throughout most
of North America. The nutria (family Myocastoridae) also
occurs in North America, but it is the consequence of an in-
troduction by humans.
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The bushy-tailed woodrat (Neotoma cinerea) uses its tail for warmth.
(Photo by Phil A. Dotson/Photo Researchers, Inc. Reproduced by per-
mission.)

Habitat

Most types of habitats are occupied by rodents. Some
species are desert specialists. For instance, the red viscacha
rat (Tympanoctomys barrerae) of the family Octodontidae oc-
cupies harsh desert habitats in parts of Argentina and demon-
strates adaptations for feeding on plants with a high salt
content. Kangaroo rats (Dipodomys) reveal several behavioral
and physiological modifications for living in harsh desert en-
vironments, including a highly modified kidney that allows
for concentration of urine and features of the nasal passage
that aid in the extraction of water prior to exhaling through
the nostrils. This species is active at night and occupies a
closed burrow system during the day, and all the water nec-
essary for survival is acquired through selective foraging of
seeds high in water content. Other saltatorial rodents occu-
pying similar desert habitats show strong physiological, be-
havioral, and morphological convergence, possessing many
features analogous to the North American kangaroo rat.
Squirrels are quite diverse in terms of habitat. Tree squirrels
occur in most forested areas. Some species of squirrels (e.g.,
prairie dogs, ground squirrels, marmots) create elaborate bur-
row systems and can live in habitats ranging from grasslands
to semidesert regions. The antelope ground squirrel (Amm1o-
spermophilus nelsoni) is a diurnal species that occupies desert
areas in the southwestern United States. This particular
species displays short activity bouts interrupted by periods in
the shade where excess heat is released prior to the next for-
aging bout. The beaver, muskrat, and nutria prefer riparian
habitats and wetlands. Some species of lemmings occur in tun-
dra, and other microtines prefer either forest or grassland
habitats. In many cases, rodents are essential components of
the habitats that they occupy, and through their activities,
plant communities can be modified as a result of foraging be-
havior, seed dispersal, and enhancing components of the soil.
For instance, the plains viscacha (Lagostomus macximus) alters
plant communities with forbs becoming more dominant than
grasses in areas that are heavily grazed. Other studies on
North American kangaroo rats have revealed significant
changes in plant diversity in areas where a particular species
has been removed.
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Behavior

The social structure in rodents is highly variable. Some
species, like pocket gophers, pocket mice, and kangaroo rats,
are solitary. In the case of many fossorial species like pocket
gophers (family Geomyidae) and Mediterranean blind mole-
rats (Nannospalax), individuals tend to occupy burrow systems
that do not overlap spatially, except for males and females
during the breeding season. Multiple individuals in a burrow
system are usually restricted to mother and offspring. In most
cases, individuals tend to demonstrate high levels of aggres-
sion when confined in the same cage. Some fossorial species
are considerably more social and maintain overlapping bur-
row systems. Many of these forms are highly colonial. For in-
stance, African mole-rats of the family Bathyergidae have
some solitary forms, yet several species including the naked
mole-rat (Heterocepbalus glaber), the Damaraland mole-rat
(Cryptomys damarensis), and the common mole-rat (C. hotten-
totus) are highly colonial. In fact, the naked mole-rat and the
Damaraland mole-rat have a social system analogous to eu-
social insects (e.g., ants and termites). Multiple females of so-
cial tuco-tucos (Ctenomys sociabilis) share the same nest and
burrow system along with their young. Group size in these
social fossorial rodents varies greatly, to over 100 in some
species. The degree of group living and the length of times
that individuals remain in the group are influenced by multi-
ple factors related to resource availability and cost of disper-
sal. In fact, individual naked mole-rats that disperse from their
natal group appear to have a different phenotype character-
ized by large fat stores.

Other species of rodents tend to be gregarious. Prairie dogs,
ground squirrels, and marmots live in colonies that have a well-
defined structure consisting of related females that tend to stay
within their natal group and males that disperse from neigh-
boring groups. All of these species demonstrate sophisticated
alarm calls in response to predators and other disturbances to
alert other members of the colony, especially related individ-
uals. In the case of Belding’s ground squirrel (Spermophilus
beldingi), the frequency of alarm calls, a behavior that can prove
detrimental to the caller, tends to increase among related in-
dividuals. Under certain circumstances, both ground squirrels
and prairie dogs display a form of infanticide known as ma-
rauding behavior, whereby adult individuals kill the young of
a lactating female. In the case of ground squirrels this behav-
ior appears to be directed towards non-kin.

Beavers live in colonies consisting of offspring and an adult
male and female, and each colony occupies a defined terri-
tory. Individuals in the colony assist with construction of dams
and lodges. Other rodents are also found to tend towards
monogamy, e.g., South American acouchis and pacas, al-
though they are less social than beavers. Additionally, some
species of voles and deermice live in family groups like
beavers. These species show strong incest avoidance.

Many species of South American caviomorph rodents are
colonial, living in colonies with established male linear hier-
archies maintained through dominance and aggression. Nearly
all colonial species of caviomorph rodents are highly vocal and
use a series of sounds to communicate warning, courtship, play,
and aggression. Even some species of mice and rats are colo-

Grzimek’s Animal Life Encyclopedia



Vol. 16: Mammals V

nial and have dominance-based social systems similar to other
unrelated social species of rodents.

Species of the order Rodentia communicate using visual,
aural, olfactory, and vocal signaling. Vocalizations such as
squeaks, grunts, and barks are used as alarm calls, for sexual
and aggressive functions, and for seeking misplaced young.
Tree squirrels of the family Sciuridae have been known to use
visual communication during mating by waving and shivering
their tails. Several Rodentia species employ footdrumming, a
characteristic thumping or stamping pattern made with the
feet, to differentiate between neighbors and outsiders—though
in African mole-rats (Bathyergidae), footdrumming is also used
during the breeding season to announce an individual’s pres-
ence to potential mates. Olfactory messages are also vital in
marking territorial boundaries and recognizing colony mem-
bers. Scent-producing facial and anal glands, as well as urine
and fecal matter, are used to produce these signals.

Feeding ecology and diet

Many species of rodents are herbivorous and feed on a va-
riety of plant materials. These rodents tend to have a highly
developed stomach and large intestines, and nutrients from
plants are extracted through a fermentation system found in
the enlarged cecum occurring in the large intestines. Some
rodents, like the grasshopper mouse (Onychomys), are insec-
tivorous, and others eat aquatic insects, mollusks, and fish.
Like carnivores, dormice lack a cecum and appear to be more
omnivorous in their diet, eating a variety of insects, worms,
eggs, and fruits.

Reproductive biology

Rodent reproduction can be subdivided into two forms.
The families Muridae (mice and rats), Geomyidae (pocket go-
phers), and most other sciurognaths have short life expectan-
cies, short gestation periods (17 to 45 days), produce multiple
litters per year (one to four), and have large numbers of al-
tricial (helpless) offspring per litter. Most hystricognath ro-
dents such as the Caviidae (guinea pigs and relatives),
Erethizontidae (porcupines), and other caviomorph families,
have longer life spans, have long gestation periods (ranging
from 60 to 283 days), produce few litters per year (generally
one to two), and give birth to smaller numbers of precocial
offspring per litter. Although body size is generally a good
predictor of the form of reproduction employed, hystricog-
nath rodents tend to have longer gestation periods than sim-
ilar size sciurognath rodents. Hystricognath rodents also
produce precocial young that are weaned and reach sexual
maturity at an early age. Although species of rodents with
large altricial litters tend to gamble in terms of reproduction,
many species of rodents in more unpredictable environments
tend to synchronize reproduction in an effort to produce off-
spring under optimal conditions (e.g., during periods of max-
imum plant productivity). Hibernating species in the families
Sciuridae (squirrels) and Zapodidae (jumping mice) generally
produce one litter per year, whereas non-hibernating species
can be polyestrous, breeding more than one time per year.
These hibernators have a narrow window where resources are
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A dwarf hamster (Phodopus sungorus) foraging. (Photo by Hans
Reinhard/Okapia/Photo Researchers, Inc. Reproduced by permission.)

optimal for reproduction and raising offspring. For instance,
the jumping mouse hibernates for nine months and has a
three-month window for successful reproduction and wean-
ing of offspring. Even within the same species of small ro-
dent, such as the California meadow vole (Microtus califor-
nicus), the old-field mouse (Peromyscus polinotus), the Eastern
woodrat (Neotomna floridana), timing of reproduction and lit-
ter size can vary with respect to environmental conditions
such as rainfall and food abundance.

Chemical communication is important to the reproductive
biology of rodents. Female house mice tend to experience in-
creased ovulation in the presence of males. In rodents with
short life spans, flexibility in the timing of ovulation to in-
crease the chance of fertilization by a male optimizes repro-
ductive success. The “strange male effect” (or Bruce effect,
after the author who described it) in mice occurs when preg-
nancy is blocked in an inseminated female upon encounter-
ing an unknown male. After the new male inseminates the
female, reintroduction of the previous male fails to block im-
plantation. It has been proposed that the female presumably
has “an olfactory memory” that prevents the female from
blocking implantation upon encountering her first mate.
Young prairie vole females do not come into heat until they
are separated from their family and encounter an unfamiliar
male (or his odor).

The mating system in rodents varies, depending upon the
species. Many rodents are promiscuous, with offspring from

125



Order: Rodentia

A black rat (Rattus rattus) threatening with its teeth bared. (Photo by
Tom McHugh/Photo Researchers, Inc. Reproduced by permission.)

a single litter often being sired by more than one male. Re-
cent genetic studies using DNA fingerprinting have con-
firmed a high incidence of multiple paternity in many
promiscuous species. Some species of rodents have a monog-
amous mating system. For instance, male and female South
American mara or Patagonian cavy (Dolichotis patagonunr) es-
tablish pair bonds that can last for multiple mating seasons,
and throughout this period the male and female stay in close
proximity to each other as they forage. This same species has
a tendency to form communal nurseries where several pairs
house their young, visiting each day to provision their own
young. Some species of rodents that demonstrate monogamy
also show a correlation between male parental care and suc-
cessful rearing of offspring. For instance, the California
mouse (Peromyscus californicus) female is successful at raising
a litter if the male is present. Male and female beavers also
tend to form long-lasting pair bonds. Many species of
caviomorph rodents have a harem based mating system de-
fined by a linear hierarchy of males. Rock cavies (Kerodon ru-
pestris) have a resource-based form of polygyny, whereby
males defend rocky outcrops that are considered ideal re-
sources, thus attracting females. Capybaras (Hydrochaeris hy-
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drochaeris) are semi-aquatic rodents that live in social groups
lasting multiple years. Breeding within these groups is
harem-based with a dominant male and several females and
subordinate males.

The naked mole-rat (Heterocephalus glaber), a species oc-
cupying regions of eastern Africa, has an unusual mating sys-
tem, analogous to social insects, with a single reproductive
female and a few reproductive males. Although mole-rat
colonies can be quite large, breeding is suppressed in subor-
dinate females, and the entire social system is based on re-
productive and non-reproductive individuals. In this system,
non-reproductive individuals perform duties related to exca-
vation of the underground burrow system, foraging for food,
and tending pups of the reproductive female. In captive pop-
ulations, the same female can remain reproductive for multi-
ple breeding seasons, and she uses a combination of aggression
and possibly chemical communication to suppress reproduc-
tion by other adult females. This unusual social system has
been considered analogous to the eusocial system seen in so-
cial insects that also have overlapping adult generations, re-
cruitment into the natal group, and well defined reproductive
and non-reproductive individuals. Apparently, several other
species of African mole-rats have similar mating systems.
These rodents have stimulated much debate regarding the
prerequisites for such complex social behavior, including the
possibility that unpredictable arid environments and
monogamy may be early precursors that foster the eventual
evolution of complex social systems.

Conservation

The IUCN lists 669 species of rodents under varying de-
grees of threat and endangerment. Thirty-two species from
23 genera are considered Extinct, and 22 of these extinct
species occurred on either Oceanic islands or islands in the
Caribbean. Causes of extinction relate primarily to loss of
habitat and the introduction of feral predators. Ninety-five
species of rodents are listed as Endangered throughout the
world, with three species in the squirrel family Sciuridae con-
sidered Endangered in North America. Vulnerable and Lower
Risk species number 166 each.

Significance to humans

Many species of rodents are considered nuisance animals.
Burrowing activities of nutria and muskrats can undermine
water retention structures like earthen dams and levies.
Woodchucks (or ground hogs), eastern chipmunks, prairie
dogs, and ground squirrels also burrow, resulting in potential
damage to vegetable gardens and structures. Tree squirrels
are incredible pests in urban areas. They are true artisans at
exploiting “squirrel-proof” bird feeders. Upon invading
houses, tree squirrels can damage attics, especially insulation
and wiring. Woodrats (genus Neoroma), sometimes known as
packrats, frequent barns and other buildings associated with
humans. These rodents are notorious for decorating their
nests with objects taken from various parts of their territory,
including human artifacts. North American pocket gophers
of the family Geomyidae are both a pest and a benefit. These
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subterranean rodents are beneficial in terms of increasing soil
fertility, aeration, and water infiltration. Their rotation of soil
also reduces compaction. At the same time, pocket gophers
cause serious damage to underground cables and irrigation
lines by their gnawing activities. Underground telephone ca-
bles are vulnerable unless either protected by a gopher retar-
dation device or buried below the soil’s A zone. The common
house mouse, Mus musculus, is a fixture in many homes, ware-
houses, and other human-made structures. In some circum-
stances, house mice can contaminate stored food, damage
materials maintained in warehouses, and cause structural
damage through their nest building and habit of gnawing.

Some rodent species cause serious damage to commercial
forest operations. The mountain beaver, Aplodontia rufa, a
species occurring from southern British Columbia to north-
ern California, is a serious pest that feeds on conifers. Pri-
mary damage occurs as a result of girdling trees, damaging
seedlings, and gnawing roots. It has been estimated that this
rodent has extensively damaged over 300,000 acres (120,000
ha) of coniferous trees in parts of Washington state and Ore-
gon. At a value of $10,000 per acre, this species has caused
millions of dollars in damage. Voles also eat conifer seedlings
at sites of reforestation and Christmas tree farms. These small
rodents require high grass for cover. Therefore, prevention
of damage to seedlings can be accomplished by minimizing
the amount of grass cover. Although less damaging, nutrias
are known to girdle trees, and in forest plantations and fruit
orchards, the North American porcupine can cause damage.
Like the pocket gopher, the porcupine also is beneficial by
creating diverse habitat for many forms of wildlife, especially
birds. Cotton rats (Sigmodon) occur throughout regions of the
southern and western United States. These rodents are her-
bivorous and prolific breeders. When cotton rat populations
are high, these rodents can cause damage to alfalfa and other
crops. Although prairie dogs generally prefer overgrazed or
disturbed habitat, they can impact rangelands by reducing the
amount of forage available to livestock. At the same time, the
burrow of prairie dogs supports many species of vertebrates
and invertebrates, and the prairie dog is a major prey item of
both the endangered black-footed ferret and birds of prey.

Rodents cause considerable damage to cash crops in sev-
eral countries. Studies have shown that rodents consume from
1 to 20% of crops in industrialized nations and as much as
50% in less developed countries. In parts of Southeast Asia,
where rodents destroy large portions of the rice crop, reduc-
tion of rodent populations resulted in a 200% increase in rice
crops. The reproductive ability of many species of the family
Muridae make these rodents especially harmful to crops in
many parts of the world. For instance, rodent outbreaks can
dramatically increase population densities of rodents, with
numbers being in the thousands per 400 acres (1 ha), thus
posing a serious threat to crops. For instance, a population of
the European hamster (Cricetus cricetus) in Hungary resulted
in nealy 988,422 acres (400,000 ha) being impacted. Several
genera in the murid subfamily Gerbillinae (e.g., Meriones, Tat-
era, and Rhombomys) are considered major pests of cultivated
crops from northern Africa to regions in India. These gerbils
can severely damage cereal as well as vegetables, olive saplings,
and other economically important crops.
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A North American red squirrel (Tamiasciurus hudsonicus) carries a pine
cone, from which it may extract the seeds. (Photo by Bob & Clara Cal-
houn. Bruce Coleman, Inc. Reproduced by permission.)

North America’s largest rodent, the beaver (Castor canaden-
si5), has some positive and negative attributes. Historically, the
beaver has been prized for its pelt, and beaver trapping had
a severely negative impact on natural populations throughout
portions of its range in North America. As “nature’s engi-
neers,” beavers are capable of modifying habitat that favors
wetlands. Through their dam building activities, beavers cre-
ate habitat suitable for waterfowl and other wetland species.
However, alteration of habitat and harvesting trees for food
and support materials also threatens both agricultural and for-
est interests. Dams can initiate flooding in some areas result-
ing in the loss of trees that are intolerant of high water levels.
In addition, beavers can pose a threat to human health. They
are known to carry Giarda, an intestinal parasite, transmitted
to humans through drinking water, and exposure to beaver
lodges can result in humans contracting Gilchrist’s disease,
which causes pneumonia-like symptoms.

Many species of rodent endanger human health. Bubonic
plague or the “Black Death” is a dreaded disease that created
havoc during the sixth and fourteenth centuries in Europe by
killing almost one third of its population. The total number
of deaths from bubonic plague was approximately 137 million
people. Thousands died as a result of this rodent-borne bac-
terial disease. Plague is transmitted by the bite of an infected
flea as well as through inhalation of the bacteria or direct con-
tact with body fluids, and during the European epidemic, the
primary rodent host was the black rat, Rartus rattus, of the
family Muridae. Even today, several species of rodents carry
bubonic plague, even though the frequency of human infec-
tions has declined. Squirrels and chipmunks are the major ro-
dent hosts of plague in California, and humans most at risk
live in the more rural areas of the state. Prairie dogs are also
bubonic plague carriers, and although they rarely transmit the
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Tunney’s rat, or pale field rat (Rattus tunneyi). (Photo by Tom
McHugh/Photo Researchers, Inc. Reproduced by permission.)

disease to humans, whole prairie towns have ceased to exist
as a result of plague epidemics.

Lyme disease is another bacterial infection transmitted in-
directly from rodent reservoirs to humans through tick bites.
This disease occurs worldwide and has become endemic
throughout the United States. The symptoms are flu-like and
can become chronic. Rodents, especially the white-footed
mouse (Peromyscus leucopus), act as reservoirs by supporting the
larval and nymphal stages of tick species known to transmit
the disease. In the northeastern United States, the cycle of
Lyme disease involves a rodent intermediate host followed by
the adult stage of the tick infesting white-tailed deer. Humans
catch the disease through incidental bites from infected ticks.

Hantavirus causes pulmonary distress in humans and is
contracted through exposure primarily to the urine and drop-
pings of several species of mice. This exposure generally oc-
curs as a result of breathing the virus during contact with dust
in areas of heavy rodent infestation. In North America, there
are several rodent hosts of the subfamily Sigmodontinae (fam-
ily Muridae) including the deer mouse (Peromzyscus manicula-
tus), the white-footed mouse (Peromyscus leucopus), the cotton
rat (Sigmodon hispidus), and the rice rat (Oryzomys palustris).
The most recent and famous hantavirus outbreak in North
America occurred in the “Four Corners” of the southwestern
United States. In South America, outbreaks of viruses related
to hantavirus have occurred in Chile. Again, the primary ro-
dent hosts are sigmodontines, such as the genus Oligoryzomzys.
Even in parts of Europe and Asia, several species of rodents
harbor similar viruses that cause pulmonary disorders and he-
morrhagic fever in humans. In many cases virus outbreaks are
cyclical and are more virulent during population increases in
response to increased rainfall and plant production.
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Prairie dogs watch for predators. (Photo by © Nancy Stanford/Corbis.
Reproduced by permission.)

Rodents provide both indirect and direct benefits to hu-
mans. Many species serve as the primary prey of many verte-
brate predators, and through their burrowing, dam building,
seed hoarding, and other activities, rodents can have a posi-
tive impact on wildlife habitat. In terms of human health, ro-
dents provide excellent animal models for studying human
disease. In fact, approximately 95% of animals used in re-
search are either rats or mice. The house mouse, in particu-
lar, provides a very useful animal model for biomedical
research. Inbred strains, first developed by pet fanciers, of rats
and mice are widely used to study human diseases. Transgenic
and knock-out mice represent genetically manipulated strains
of the house mouse that are used in research on a variety of
human diseases (e.g., Parkinson’s diseases, cancer, heart dis-
ease, etc.). Similar rodents are being used to study Alzheimer’s
disease, aging, and cystic fibrosis, and they are also useful for
testing potentially beneficial cancer treatments and other
drugs used to combat human disease. Research supported by
the National Aeronautics and Space Administration uses ro-
dent models to study bone loss in response to being in an en-
vironment without gravity.

In addition to serving as research models, many rodents
are popular pets, including rats, mice, gerbils, hamsters, and
guinea pigs. Rodents are also eaten in many parts of the
world. For example, roasted, fried, or stewed cuy (guinea
pig) is popular in Ecuador, Peru, and other South American
countries.
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Mountain beavers
(Aplodontidae)

Class Mammalia
Order Rodentia
Suborder Sciurognathi
Family Aplodontidae

Thumbnail description

Medium-sized burrowing rodent with a stocky
body, blunt nose, and short stubby tail; small
ears, short legs, and long claws; dark brown
pelage with sparse coarse guard hairs, and
small white patch below the ears

Size

Body length average 14.3 in (364 mm), range
9.3-19.7 in (238-500 mm); tail length average
1.2 in (29.8 mm), range 0.4-2.2 in (10-55
mm); weight average 2.6 Ib (1,158 g), range
1.8-4.0 Ib (800-1,800 g)

Number of genera, species
1 genus; 1 species

Habitat
Temperate forest with dense understory of
herbs and shrubs

Conservation status
Lower Risk/Near Threatened

Distribution

Western North America

Evolution and systematics

The mountain beaver, or sewellel (Aplodontia rufa), is not
related to the beaver but is in its own distinct family. Classifi-
cation of suborders of rodents is based, in part, on the anatomy
of the jaw muscles. In early classification schemes, three sub-
orders are recognized. Alternative schemes recognize two sub-
orders, with no assignment given to several families whose
lineage is uncertain. Regardless of which scheme is used,
Aplodontidae are substantively different from other families of
rodents, and considered the most ancient of living rodents.
Their origins trace back 50 million years to the Eocene. They
and related groups flourished through to the Miocene and once
occupied parts of Asia, Europe, and western North America.
"Today, the family is represented by a single species, mountain
beaver, confined to a small portion of western North America.

"The taxonomy for this species is Aplodontia rufa (Rafinesque,
1817), Oregon, United States.

Physical characteristics

The mountain beaver has a robust, cylindrical body and is
approximately the size of a muskrat without its tail. It is
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adapted for burrowing with a rounded head, blunt nose, long
vibrissae, short ears and small eyes. The furred tail is so short
that at first glance the animal appears to be tailess. The pelage
is dark brown with coarse but sparse guard hair and lighter
brown thick underfur. There is a small white patch of short
fur at base of the ears. The underparts are slightly lighter than
the back, except on pregnant and lactating females where
three pairs of mammae are surrounded by zones of darker fur.
The legs are short and strong for digging. The front and hind
feet have five toes terminating in long strong claws, except
the pollex (thumb), which has a short stubby claw and is some-
what opposable.

Distribution

Mountain beavers inhabit forestlands along the Pacific
Coast of North America, from sea level to as high as 7,000 ft
(2,000 m) in subalpine forests. They range south from 50°N
in southwestern British Columbia through western Wash-
ington and Oregon to northern California where inland they
extend further south to 36°40’N along the Sierra Nevada
Mountains. Two disjunct populations occur on the coast of
California north of San Francisco Bay.
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Mountain beaver (Aplodontia rufa). (lllustration by Brian Cressman)

Habitat

Habitats used by mountain beavers vary, but are typically
forests with dense patches of herbs and shrubs. This vegeta-
tion supplies not only forage, but also security and thermal
cover. On forested slopes, mountain beaver are frequently
found in thickets of diverse vegetation near streams. In closed
canopy forests, mountain beaver tend to be associated with
canopy gaps created by disturbances such as root-rot and wind-
fall. These openings allow light to penetrate the forest and
promote growth of herbs and shrubs. The fallen trees form
the main structures beneath which mountain beaver construct
tunnels and runways to access foraging sites in their home
range. Mountain beavers readily occupy early seral stages af-
ter logging as long as there is sufficient cover and food.

The mountain beaver (Aplodontia rufa) relies heavily on its sense of
smell and touch. (Photo by V. B. Scheffer/Mammal Images Library of
the American Society of Mammalogists.)
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A mountain beaver (Aplodontia rufa) emerging from its burrow. (Photo
by Joseph Van Wormer. Bruce Coleman, Inc. Reproduced by permission.)

Behavior

Mountain beavers do not hibernate and so are active
throughout winter. They are primarily nocturnal but are fre-
quently active for short periods during the day. They occur
in concentrations sometimes referred to as colonies. How-
ever, they are not colonial but rather solitary, and the con-
centrations are likely simply sites of suitable habitat that form
population foci. Mountain beaver have small home ranges (av-
erage males 0.7 ac [0.3 ha]; females 0.5 ac [0.2 ha]) and, within
them, the animal excavates a burrow system with extensive
runways. Generally, the burrow system is associated with
structures like fallen logs, root wads, or large rocks. A log can
act as the main route for an arm of the tunnel system. From
this main arm, accessory tunnels extend to favored feeding
sites or other structures. These traveling tunnels are gener-
ally near the surface and occasionally the roof collapses, ex-
posing the subterranean runway. The burrow system leads
deeper to separate underground chambers containing the
nest, food larders, and refuse piles. The 1.6-ft (0.5-m) diam-
eter nest chamber contains dry vegetation for insulation.
Nearby are smaller feeding chambers where mountain beaver
store food plants collected during forays aboveground.
Smaller refuse chambers contain decaying vegetation left over
from feeding. Other small chambers contain fecal pellets. Be-
sides these, an earth ball chamber can occur containing stones
or balls fashioned from soil, thought to be used to seal por-
tions of the living quarters.

Feeding ecology and diet

Mountain beavers are herbivores with a large cecum, a di-
verticulum from the junction of the small and large intestine,
in which microbes digest much of the vegetation. They are
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Mountain beaver (Aplodontia rufa) burrows are built around the nest.
(Photo by © Erwin & Peggy Bauer/Animals Animals. Reproduced by
permission.)

also copraphagic, consuming their excreted soft pellets, a type
of feces. This behavior allows digestion of microbial protein
and other nutrients remaining in the soft pellets. Mountain
beavers travel along their tunnels where they exit and gather
food on the surface. During spring and summer, various ferns,
grasses, and herbs are eaten along with some leaves and shoots
of shrubs. During winter, their diet shifts to ferns, shrubs, and
conifers. Mountain beaver readily climb 6.5 ft (2 m) or higher
in trees to clip small branches; some saplings appear as if they
have been severely pruned. Also during winter, mountain
beavers will feed on the bark of young conifers, sometimes
girdling trees. Most of their moisture is supplied in their food,
but additional water is generally required because mountain
beaver have inefficient kidneys and cannot concentrate urine
to the extent as other rodents. The tunnels are strategically
located so the foraging animal need move only short distances
from the safety of their burrows. They cut vegetation and
place it at their burrow entrances. Although sometimes food
is eaten on the surface, more often it is transported under-
ground for later consumption.

Reproductive biology

In the central portion of the mountain beaver’s range,
males are in breeding condition from January through March,
whereas most females are in estrus during mid-February. Only
females two years or older breed and, after a 28- to 30-day
gestation period, parturition occurs in the nest chamber from
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A young mountain beaver (Aplodontia rufa) playing dead on the lawn
of the Olympic Penninsula, Washington, USA. (Photo by Janis Burger.
Bruce Coleman, Inc. Reproduced by permission.)

late March through early April. Only one litter is produced
per year and, although females have three pairs of mammae,
typically between two to three young are born, though litter
size can vary up to six. Young are weaned at 6-8 weeks old
and, a week or two later, they leave the nest chamber to be-
gin surface activities.

Conservation status

The mountain beaver is listed as Lower Risk/Near Threat-
ened as a species. However, two of its seven subspecies (4. 7.
phaea and A. r. nigra) are listed as Vulnerable by IUCN, in
part because of habitat loss and also because these are small
isolated populations in California disjunct from the principal
range of the species. The U. S. Fish and Wildlife Service lists
A. 7. nigra as Endangered. Elsewhere, the mountain beaver is
secure, but local extirpations can occur. From a jurisdictional
perspective in Canada, 4. . rufa could be considered threat-
ened because it has been lost from most of its range in British
Columbia due to urbanization and agriculture. However,
from a broader geographic perspective, this could be regarded
as little more than an emargination of its range in the Pacific
Northwest.

Significance to humans

The mountain beaver is significant because it is the most
ancient living rodent. Its peculiar kidney is physiologically in-
teresting because of its inability to concentrate urine. At times,
the mountain beaver can be a garden pest, but they are more
commonly forest pests. They cut newly planted conifer
seedlings and remove bark, thus girdling stems and causing
root damage on trees up to 20 years old. Such damage can be
economically substantial and can diminish forest productivity
for timber values.
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Squirrels and relatives I
Flying squirrels (Pteromyinae)

Class Mammalia
Order Rodentia
Suborder Sciurognathi
Family Sciuridae
Subfamily Pteromyinae

Thumbnail description

Small to medium rodents with large bushy tails
often dorso-ventrally flattened; all species
possess furred gliding membranes connecting
the fore and hind limbs

Size
5-48 in (13-122 cm); 0.7-5 Ib 8 oz
(20-2,500g)

Number of genera, species

14 genera; 43 species Distribution

Habitat
Forest, woodlands, plantations, parkland, and
cliffs

Conservation status

Critically Endangered: 2 species; Endangered: 4
species; Vulnerable: 1 species; Lower Risk/Near
Threatened: 11 species

Evolution and systematics

The subfamily Pteromyinae is generally considered to be
one of the two subfamilies of squirrels (Sciuridae). It has been
considered by some authors to be a monophyletic sister fam-
ily, the Pteromyidae to the Sciuridae, while others have ques-
tioned its monophyly and subfamily status. There is a
uniformity of characters among all its members, which are
adapted for a nocturnal, gliding lifestyle. All squirrels are
thought to be derived from a common arboreal rodent an-
cestor, Protosciurus, rather similar in structure to modern-day
tree squirrels such as Sciurus.

There are 43 species of flying squirrel grouped into 14
genera. Some of these species are still very poorly known and
three species are known only from their type localities; a fur-
ther nine have very restricted mainland or small island en-
demic distributions.

Physical characteristics

Flying squirrels are small to medium rodents highly
adapted for an arboreal lifestyle. They are generally slim and
leggy animals with large bushy tails, which often makes them
appear larger than they actually are. All species are adapted
for gliding with membranes of muscle running along the sides
of the body between the front and hind legs, in some genera,
such as the giant flying squirrels (Petaurista), these extend up
the neck and right down to the base of the tail. A rod of car-
tilage connected to the wrist is used to extend the gliding
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Northern Europe, north, south, and southeast Asia, and North America

membrane. In most species the tail is flattened dorso-ventrally
to assist in gliding and directional control.

They have large eyes and generally small but obvious ears.
The fur is very soft and dense in all species. They are paler
below with generally brown, gray, or blackish upper parts, al-
though the giant flying squirrels are highly variable with some
populations being brightly colored—vivid orange above and
yellow below.

Distribution

Flying squirrels are most diverse in south and southeast
Asia especially in tropical forest. Fifteen species are island en-
demics, 11 endemic to Indonesian islands, two to the Philip-
pines, and a further two to Japan. Three species occur in
northern temperate regions—the distribution of two of which
extends right up to the Arctic Circle, northern flying squir-
rel (Glaucomys sabrinus) and Siberian flying squirrel (Pteromys
volans). Northern flying squirrel and southern flying squirrel
(Glaucomys volans) are the sole representatives of the group in
the New World.

Habitat

Flying squirrels are arboreal and found in a variety of
forested or wooded areas including northern boreal forest,
temperate deciduous forest, and tropical rainforest. Some
species also occur within plantations and parkland. Two
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A red giant flying squirrel (Petaurista petaurista) about to leap off a
branch. (Photo by Chicago Zoological Park/Tom McHugh/Photo Re-
searchers, Inc. Reproduced by permission.)

species, the woolly flying squirrel (Eupetaurus cinereus) and
complex-toothed flying squirrel (Trogopterus xanthipes), live at
high altitudes on rocky cliffs and outcrops. All species are noc-
turnal and many very seldom come down to the ground. They
nest in a variety of tree holes, crevices or nests that they ei-
ther construct themselves or occupy built by other species.

Behavior

All species of flying squirrel are totally nocturnal. They
display a variety of social systems. Giant flying squirrels are
believed to be largely monogamous, occurring in pairs both
in and outside the breeding season. Most species though are
largely territorial, although this territoriality may breakdown
in the temperate species outside of the breeding season, when
large groups communally nest in winter dens.

Home ranges of up to 12 acres (5 ha) have been reported
in giant flying squirrels and 6 acres (2.5 ha) in southern fly-
ing squirrel. Information on the small tropical species is sparse
despite some of them being fairly numerous. Their gliding
ability is very precise and individuals can change direction in
mid-flight, the giant flying squirrels have been reported as
gliding up to 1,475 ft (450 m). Many species are naturally very
docile and do not attempt to bite when handled. Flying squir-
rels have a variety of vocalizations including loud high-pitched
bird-like trills and soft twittering calls.

Feeding ecology and diet
Flying squirrels feed on a variety of plant and animal mat-
ter. Many of the larger tropical species are mainly herbivo-
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rous; some specializing on the feeding of young shoots and
fruits. The temperate species tend to feed largely upon tree
seeds, some fruits and fungi, and animal matter. Smaller trop-
ical species tend to be much more carnivorous, feeding upon
insects, spiders, and even small vertebrates. The montane
woolly flying squirrel feeds upon mosses and lichens on rocks
and conifer needles.

They are known to glide large distances to particular trees
in order to feed on seasonal fruits or tender growing leaves.
Some species show considerable seasonal variation within
their diet, exploiting food resources as they become available.

Reproductive biology

The breeding biology of most species is poorly known or
totally undescribed. The tropical species of flying squirrel
breed aseasonally while those from temperate regions have
short and clearly defined summer breeding seasons. One lit-
ter per year is normal for most species; although Glaucomys has
been reported to have two litters, while the aseasonal Hylopetes
is highly variable with as long as 17 months between litters.

Most species give birth to small litters, typically only one
or two young. A few of the smaller species have larger litters
and southern flying squirrel can produce up to seven young.
The young are generally small at birth and all but one genus
produces offspring that are blind and naked or very sparsely
furred at birth. The exception is the dwarf flying squirrels
(Petinomys) that give birth to comparatively large, fully furred
offspring with their eyes open. These infants can climb and
start to eat solids when only one day old. In Glaucomys, ges-

A southern flying squirrel (Glaucomys volans) leaping from a branch.
(Photo by Nick Bergkessel/Photo Researchers, Inc. Reproduced by per-
mission.)
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A dwarf flying squirrel (Petinomys sp.) in Bang Lamung, Thailand. (Photo
by Terry Whittaker/Photo Researchers, Inc. Reproduced by permission.)
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tation is around 40 days and weaning occurs around eight
weeks of age, but young will stay with the mother longer if a
second litter is not produced.

Conservation status

Flying squirrels suffer heavily from habitat loss due to de-
forestation for development and agriculture. The larger
species are also hunted locally for food and some species are
hunted for their fur or as pests of plantations. In 2002, 18
species are considered threatened or Near Threatened by the
World Conservation Union (IUCN), and a further four sub-
species are also considered to be at risk.

Significance to humans

Most species of flying squirrel are highly cryptic and even
when living in populated areas often go completely unnoticed
by humans. Giant flying squirrels are hunted for food across
parts of their range and can become pests of fruit crops in
some plantations.
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1. Southern flying squirrel (Glaucomys volans); 2. Siberian flying squirrel (Pteromys volans); 3. Hose’s pygmy flying squirrel (Petaurillus hosei);
4. Red giant flying squirrel (Petaurista petaurista). (Illustration by Brian Cressman)
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Species accounts

Red giant flying squirrel
Petaurista petaurista

TAXONOMY

Petaurista petaurista (Pallas, 1766), no locality stated, likely
western Java, Indonesia. The number of subspecies is uncer-
tain; it is highly variable in color and size across its range.

OTHER COMMON NAMES
None known.

PHYSICAL CHARACTERISTICS

Head and tail length 35-48 in (89-122 cm); weight 2.3-5.5 1b
(1,050-2,500 g). Fur has a mahogany-red coloring, and the
gliding membrane is thickly haired.

DISTRIBUTION
Afghanistan east through south and Southeast Asia down to
Sumatra, Java, and Borneo.

HABITAT
Forest and plantations often at altitudes above 2,250 ft (750 m).

BEHAVIOR
Nocturnal, seldom coming to the ground and gliding large dis-
tances between trees for feeding.

FEEDING ECOLOGY AND DIET
Shoots, leaves, and fruits.

REPRODUCTIVE BIOLOGY
Generally monogamous and giving birth to one or two young.

Young develop slowly and are not weaned until about 3
months old.

CONSERVATION STATUS
A widespread species, although some highly distinctive popula-
tions are locally threatened.

Petaurillus hosei

Petaurista petaurista
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SIGNIFICANCE TO HUMANS
Hunted for food and fur across parts of its range.

Southern flying squirrel
Glaucomys volans

TAXONOMY
Glaucomys volans (Linnaeus, 1758), Virginia, United States. Ten
subspecies are recognized.

OTHER COMMON NAMES
None known.

PHYSICAL CHARACTERISTICS
Head and tail length is 8-10 in (20-25 cm); weight 1.5-3.5 oz
(45-100 g). Upperparts are gray and underparts are white.

DISTRIBUTION
Eastern Canada south through the eastern United States, frag-
mented populations stretching down to Honduras.

HABITAT
Predominantely deciduous forest.

BEHAVIOR
Nocturnal, normally territorial when breeding but nests com-
munally during the winter.

FEEDING ECOLOGY AND DIET
Nuts, seeds, and insects.

REPRODUCTIVE BIOLOGY

Serially monogamous. Breeds in spring and early summer, up
to two litters of 2-7 young produced following a 40 day gesta-
tion period.

CONSERVATION STATUS
Generally common but some smaller fragmented populations
threatened by habitat loss.

SIGNIFICANCE TO HUMANS
Sometimes encouraged to feeding tables and also kept as a pet. ®

Siberian flying squirrel

Preromys volans

TAXONOMY
Pteromys volans Linnaeus, 1758, “in borealibus Europae, Asiae,
et Americae.” Seven subspecies are recognized.

OTHER COMMON NAMES
English: Russian flying squirrel.

PHYSICAL CHARACTERISTICS

Head and tail length is 9-13.5 in (23-35 cm); weight 3-5 oz
(80-150 g). Upperparts are yellow-gray to blackish gray in
summer and silvery gray in winter. Underparts are white.

DISTRIBUTION
Northern Palaearctic, from Finland east through Siberia and
south to Mongolia, northern China and Korea, also Hokkaido.
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Glaucomys volans

Pteromys volans

HABITAT
Mature mixed deciduous and coniferous forest.

BEHAVIOR
Nocturnal and highly arboreal. Nests communally during the
winter.

FEEDING ECOLOGY AND DIET
Seeds, nuts, leaves, catkins, invertebrates and possibly even
nestlings.

REPRODUCTIVE BIOLOGY
Information on mating behavior is incomplete. One or two lit-
ters produced each year of normally 2-3 young.

CONSERVATION STATUS
Declining across much of its range and protected within Eu-
rope. Considered Lower Risk/Near Threatened by the TUCN.

SIGNIFICANCE TO HUMANS
Sometimes nests within buildings, hunted for fur in some parts
of Russia. ®

Hose’s pygmy flying squirrel

Petaurillus hosei

TAXONOMY
Petaurillus hosei (Thomas, 1900), eastern Sarawak, Malaysia. No
subspecies recognized.
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OTHER COMMON NAMES
None known.

PHYSICAL CHARACTERISTICS

Head and body length is 6.5 in (17 cm); weight 0.9 oz (25 g).
Upperparts are fawn to pale rufous, cheeks are pale buff, and
underparts are white.

DISTRIBUTION
Borneo.

HABITAT
Lowland tropical forest and forest edge.

BEHAVIOR
Nocturnal, several reported to nest together.

FEEDING ECOLOGY AND DIET
Unknown, but probably insectivorous.

REPRODUCTIVE BIOLOGY
Nothing is known.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢
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Common name /
Scientific name

Physical
characteristics

Habitat and
behavior

Distribution

Diet

Conservation
status

North Chinese flying squirrel
Aeretes melanopterus

Black flying squirrel
Aeromys tephromelas

Thomas's flying squirrel
Aeromys thomasi

Hairy-footed flying squirrel
Belomys pearsonii

Namdapha flying squirrel
Biswamoyopterus biswasi

Woolly flying squirrel
Eupetaurus cinereus

Gray-cheeked flying squirrel
Hylopetes lepidus

Javanese flying squirrel
lomys horsfieldii

[continued]

Short, dense, soft fur, dull brownish in
color with a slate base. Hairs on side of
body have yellowish tips. Underparts are
gray to buff, throat and ventral surface
are whitish. Gliding membrane is dark
brown, head is pale and grayer than
back. Tail is bushy with black tip.

Coloration of upperparts is dark brown
to black, underparts are grayish brown.
Long, slender, round tail is same color as
back. Cheeks lack whiskers, ears are
moderate in size. Head and body length
10-16.8 in (25.5-42.6 cm), tail length
11-20.7 in (28-52.7 cm), weight 39.8—
44.1 0z (1,128-1,250 g).

Coloration of upperparts is dark brown
to black, underparts are grayish brown.
Long, slender, round tail is same color as
back. Cheeks lack whiskers, ears are
moderate in size. Head and body length
10-16.8 in (25.5-42.6 cm), tail length
11-20.7 in (28-52.7 cm), weight 48.7—
52.5 0z (1,380-1,490 g).

Top of head and back are glossy reddish
brown. Fur is fine, soft, and fairly long.
Gliding membrane is dark brown,
sparsely washed with red. Hands are
reddish brown, underparts are light red
to white. No cheek whiskers, feet are
covered with long hair, small ears. Head
and body length 7-10.2 in (17.8-26 cm),
tail length 4-22.8 in (10.2-58 cm).

Upperparts are red grizzled with white,
hands and feet are darker, underparts are
white. Tail is pale smoky gray, changing
into russet. Tail is cylindrical. Head and
body length 15.96 in (40.5 cm), tail
length 23.8 in (60.5 cm).

Body is covered with thick, soft, woolly
fur that is dark gray above and paler
underneath. Long, trumpet-shaped
muzzle. Claws are blunt. Head and body
length 20.3-24 in (51.5-61.0 cm), tail
length 15-18.9 in (38-48 cm).

Fur is soft, dense, moderately long.
Upperparts are grayish with a tinge of
brown or yellow. Bright reddish brown,
glossy brownish to black across hips and
tail. Underparts are white, gray, or yellow.
Ears are large and bluntly pointed, claws
are short and blunt, tail is flat and tapers
at tip. Head and body length 4.3-13 in
(11-33 cm), tail length 3.1-11.5in (8—
29.2 cm).

Upper surface of gliding membrane is
bright russet, underparts are grayish to
pale orange. Tail is brownish above and
chestnut underneath. Large, broad,
naked ears. Head and body length 5.7—
9.1in (14.6-23.1 cm), tail length 6.3
8.31in (15.9-21 cm), weight 4.2-8.1 oz
120-231 g).

Species inhabits forests.
Other information is
unknown.

Mature forests or clearings
with a few large trees. They
are chiefly nocturnal and
spend days curled up in high
holes.

Mature forests or clearings
with a few large trees. They
are chiefly nocturnal and
spend days curled up in high
holes.

Dense, temperate, broad-
leaved forests from 4,920 to
7,870 ft (1,500-2,400 m) in
elevation. Not a particularly
good glider.

Single species was found at
an elevation of 1,150 ft (350
m). Nothing known of
reproductive or behavioral
patterns.

Rocky terrain in mountainous
regions. Little known of
reproductive and behavioral
patterns.

Various kinds of forest, as
well as clearings and
cultivated areas, from about
490 to 11,480 ft (150-3,500
m) in elevation. Arboreal and
nocturnal.

Forests and plantations at all
elevations. Build leaf nests.
Litter size ranges from one
to four offspring

Hebei and Sichuan,
China.

Malaysian region,
except Java and south-
western Philippines.

Borneo, except the
southeastern region.

Sikkim and Assam ,
India, to Hunan,
Sichuan, Yunnan,
Guizhou, Guangxi, and
Hainan, China; Bhutan;
Taiwan, Indochina, and
northern Myanmar.

Known only from type
locality, western slope,
Patkai Range in India.

High elevations from
northern Pakistan and
Kashmir to Sikkim.

Southern Vietnam,
Thailand to Java; and
Borneo.

Malay Peninsula to
Java; and Borneo.

Diet unknown, but most
likely fruits, nuts, and
leaves.

Fruits, nuts, leaves, and
probably some insects.

Fruits, nuts, leaves, and
probably some insects.

Fruits, nuts, leaves, and
probably some insects.

Unknown, most likely
fruits, nuts, and leaves.

Unknown, most likely
fruits, nuts, and leaves.

Mainly fruits, but also
nuts, tender shoots,
leaves, and, apparently,

insects and small snakes.

Unknown, most likely
fruits, nuts, and leaves.

Lower Risk/Near
Threatened

Not threatened

Not threatened

Lower Risk/Near
Threatened

Critically

Endangered

Endangered

Not threatened

Not threatened

Grzimek’s Animal Life Encyclopedia

141



Subfamily: Squirrels and relatives |

Vol. 16: Mammals V

Common name / Physical
Scientific name characteristics

Habitat and
behavior Distribution Diet status

Conservation

Whiskered flying squirrel

Broad, low head with short muzzle. Fur Tropical forests up to 3,970  Malaya to Sumatra,

Nuts, fruits, young twigs, Not threatened

Petinomys genibarbis is dense and soft above, thin on lower ft (1,210 m) in elevation. Java, and Borneo. tender shoots and leaves,

parts. Coloration of upperparts varies Nocturnal, good climbers. possibly the bark of
from brown to black, underparts range certain trees, and
from white to dark slate. Tail may be perhaps some insects.
buff, darker towards tip. Head and body
length 3.6-16 in (9.2-40.6 cm), tail
length 3.3-11.5in (8.5-29.2 cm),
weight 3.9 0z (110 g).

Resources

Books Nowak, R. M. Walker’s Mammals of the World. 6th ed.

Corbet, G. B., and J. E. Hill. The Mammals of the Indomalayan
Region: A Systematic Review. Oxford and New York: Oxford
University Press, 1992.

Forsyth, A. Mammals of North America: Temperate and Arctic
Regions. Willowdale, Canada: Firefly Books Ltd., 1999.

Gurnell, J. The Natural History of Squirrels. London:
Christopher Helm, 1987.
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Baltimore and London: Johns Hopkins University Press,
1999.

Wilson, D. E., and D. M. Reeder, eds. Mammal Species of the
World: A Taxonomic and Geographic Reference. 2nd ed.
Washington, DC: Smithonian Institution Press, 1993.

Mike 7. R. Jordan, PhD
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Squirrels and relatives II

Ground squirrels

Class Mammalia
Order Rodentia
Suborder Sciuragnathi
Family Sciuridae
Subfamily Sciurinae

Thumbnail description

Short and stout short-haired rodent with a
slender or bushy tail that is one quarter to one
half the total squirrel’s length; coloration varies
between species from uniform to distinctive
contrasting patches, dark and light stripes, or
speckled with small light spots

Size

7.2-30 in (18.3-75 cm); 0.09-24 Ib (0.04-11 kg)

Number of genera, species Distribution

9 genera; 95 species

North America, north Africa, sub-Saharan Africa, central to eastern Europe, west

and central Asia, north Asia, and east Asia

Habitat

Desert, prairie, savanna, shrub, temperate
forests, subalpine forests, rocky slopes, alpine
meadows, and arctic tundra

Conservation status
Endangered: 4 species; Vulnerable: 6 species;
Lower Risk/Near Threatened: 6 species; Lower
Risk/Conservation Dependent: 2 species; Data
Deficient: 1 species

Evolution and systematics

The ground-dwelling squirrels are grouped into three
tribes: 1. Xerini—the African ground squirrels (Xerus and At-
lantoxerus) and a central-Asian ground squirrel (Spermophilop-
sis); 2. Marmotini—the marmots (Marmota), antelope
squirrels (Ammospermophilus), prairie dogs (Cynomys), ground
squirrels (Spermophilus), and Chinese rock squirrels (Scizro-
tamias); and 3. Tamiini—the chipmunks (T@mias). The clas-
sification of the 25 species of chipmunks has a long history
of debate over whether the group should be one, two, or three
genera. Jameson, in 1999, recommended that the single gen-
era Tamias is incorrect and that the group should be split into
three genera (Tamias, Eutamias, and Neotamias) based on the
evolutionary relationships of chipmunk ectoparasites. The
molecular work of Piaggio and Spicer in 2001 support Jame-
son’s recommendation.

Climate change, plate tectonics and fluctuations in sea level
produced pulses of rapid evolution in the Sciuridae beginning
with the initial divergence of the Sciuridae in the late Eocene
to early Oligocene. Global cooling and the expansion of grass-
lands during the late Oligocene gave rise to the evolution of
the early ground squirrels. According to Mercer and Roth in
2003, African ground squirrels arose from a single colonization
by an Eurasian ancestor after the joining of Africa with Asia
approximately 18 to 20 million years ago (imya). Asia and North
America were joined across the Bering land bridge allowing the
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exchange and radiation of tree squirrels, however forests fol-
lowed by the formation of a marine barrier (7.4 to 4.8 mya)
prevented the movement of North American Marmota sp. and
Spermophilus sp. into Asia until after an unforested land bridge
was established as glaciers expanded and sea level declined.
Tamias crossed the land bridge at this time as well but a North
American or Eurasian origin of this group is still debated.

Physical characteristics

Ground squirrels are diverse in size with the largest (Mar-
mota) being more than 100 times the mass of the smallest
(Tamias). All ground squirrels are generally short legged with

stout bodies and a tail that is generally one third to one half
the length of the body.

Fur is typically short and coloration varies among species
and groups. Chipmunks have alternating dark and light stripes
on both sides of their face and along their backs. The stripes
vary in contrast among the species. All the Antelope squirrels
and African squirrels, except for one from each group, have
a single white stripe down either side of their bodies. Strip-
ing is not as common in the Spermophilus sp. except in golden
mantled ground squirrels S. lateralis and S. saturatus, which is
why they are often confused for chipmunks. However, they
lack facial striping that distinguishes them from the chip-
munks. One of the most striking patterns for a mammal
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Black-tailed prairie dogs (Cynomys ludovicianus) basking in the sun-
shine. (Photo by John Shaw. Bruce Coleman, Inc. Reproduced by per-
mission.)

belongs to the thirteen-lined ground squirrel (S. tridecemlin-
eatus), which has 13 alternating dark and light stripes along
the back and a row of spots that runs down each dark stripe.

Distribution

The ground-dwelling squirrels are widespread through-
out North America, Africa, and Eurasia except for South-
east Asia. Ground squirrels have not invaded South America
unlike tree squirrels. More than 70% of the world’s ground-
dwelling squirrels are endemic to North America, including
two genera Cynomys and Ammospermophilus. Only one
species, the arctic ground squirrel Spermophilus parryii, is
found in North America and Asia. All except one of the 25
species of chipmunks (Tamias sibericus) are found in North

America.

The Chinese rock squirrels Sciurotamias and the long-
clawed squirrel Spermophilopsis are the only genera endemic
to Asia. Xerus and Atlantoxerus are endemic to Africa. There
are no ground squirrel genera endemic to Europe.

An alpine marmot (Marmota marmota) showing its teeth, used to eat
berries, nuts, grass, and roots. (Photo by Frank Krahmer. Bruce Cole-
man, Inc. Reproduced by permission.)
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A hoary marmot (Marmota caligata) carrying nesting material in Glac-
ier National Park, Montana, USA. (Photo by Erwin & Peggy Bauer. Bruce
Coleman, Inc. Reproduced by permission.)

Habitat

The ground-dwelling squirrels occupy a wide variety of
habitat types including desert, prairie, savanna, shrub, temper-
ate forests, subalpine forests, rocky slopes, alpine meadows, and
arctic tundra. Chipmunks are most often associated with forests
and some will nest in trees. The rest of the ground-dwelling
squirrels are mostly terrestrial but are capable of climbing trees
or shrubs for access to food or fleeing predators. Nearly all
ground-dwelling squirrels construct underground burrows and
therefore prefer well-drained sandy or gravelly soils that are
not compacted. In cold alpine or arctic climates, permafrost
limits the extent of burrowing habitat.

Except for the chipmunks, dense shrubs or closed forests
are typically avoided. Ground-dwelling squirrels largely rely
on visual detection of their predators and dense vegetation
obscures their vision putting them at risk of attack by preda-
tors. Stumps, boulders, and other climbable objects provide
perches for ground squirrels to survey their surroundings for
predators.

Behavior
All of the ground-dwelling squirrels are diurnal. Temper-
ate ground squirrels tend to have bimodal daily activity pat-
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Young black-tailed prairie dogs (Cynomys Iudovicianus) play in Tucson, Arizona, USA. (Photo by © George D. Lepp/Corbis. Reproduced by per-
mission.)

terns during the hot summer months. During the hot peri-
ods above-ground activities tend to be concentrated in the
mornings and late afternoons to early evening. The animals
avoid the heat of the day by escaping below ground to their
cool burrows.

The degree of sociality varies widely in the ground-
dwelling squirrels from the solitary chipmunks to the highly
social marmots. Although there are exceptions, the degree of
sociality tends to increase with body size and shortness of the
growing season where they live. Large-bodied squirrels, such
as the marmots, living at high elevations with short growing
seasons tend to be highly social. For example, the hoary mar-
mot (Marmota caligata) lives in large family groups of up to
35 animals that include an adult male, several females, and
several offspring cohorts. The short growing season prevents
large-bodied squirrels from reaching adult size for several
years and therefore they tend to delay the age at which they
disperse until they reach a sufficient size that improves their
success. Other factors influence grouping behavior in squir-
rels as well. The Cape ground squirrels (Xerus inauris) of
Africa are unusual among the ground-dwelling squirrels in
that the males form groups despite the increase in competi-
tion for females. Waterman in 1997 suggested that males live
in groups to increase their safety from predators.
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Hibernation is a feature that is prominent in many of the
ground-dwelling squirrels. However, the degree of hiberna-
tion varies from those that do not hibernate at all such as the
Cape ground squirrel (Xerus inauris), those that undergo es-
tivation in summer such as Nelson’s antelope squirrel, to the
majority of ground-dwelling squirrels that hibernate for up
to nine months. Although marmots are the largest true hi-
bernating mammal, the arctic ground squirrel is the most ex-
treme. According to Barnes in 1989, the arctic ground squirrel
can survive a core body temperature as low as 26.8°F (—2.9°C).

Feeding ecology and diet

Morphologically, the ground-dwelling squirrels are herbi-
vores, however, nearly all of the ground-dwelling squirrels
have omnivorous diets to a degree. The diet of some squir-
rels, such as the chipmunks, are composed primarily of seeds
and nuts while the diet of Spermophilus and Marmota species
tend to be composed of mainly grasses and forbs. However,
fungi, berries, shrub, and tree buds are important items in the
diet of many species. Several species will raid bird’s nests for
eggs or chicks, and kill and eat small mammals, amphibians,
and reptiles. Insects are a small supplement for many species
but the Nelson’s antelope squirrel will eat primarily insects
during the dry season.
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Himalayan marmots (Marmota caudata) watch for predators. (Photo by
Harald Schitz. Reproduced by permission.)

Black-capped marmot (Marmota camtschatica) with a cub near its den
in the Lena Reserve, Russia. (Photo by L. Veisman. Bruce Coleman,
Inc. Reproduced by permission.)

A black-tailed prairie dog (Cynomys ludovicianus) threatens an intruder. Townsend’s chipmunk (Tamias townsendii) nibbles on a wildflower in
(Photo by Karen McGougan. Bruce Coleman, Inc. Reproduced by per- Olympic National Park, Washington, USA. (Photo by © Darrell/Corbis.
mission.) Reproduced by permission.)
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Yellow-bellied marmots (Marmota flaviventris) exploring abondonded
farm equipment, Montana, USA. (Photo by E & P Bauer. Bruce Cole-
man, Inc. Reproduced by permission.)

Many of the hibernating species, such as Spermophilus and
Marmota, forage intensively during the summer to store fat,
sometimes doubling their mass before entering hibernation.
Chipmunks hibernate, but most tend not to store fat; instead
they cache nuts and seeds that they will access periodically
throughout the winter.

Reproductive biology

Hibernation imposes a constraint on reproduction. The
preparation and duration of hibernation allow for only a sin-
gle litter per year. For some species of marmots, many fe-
males will skip a year in order to build the necessary energy
reserves for reproduction. Remaining spring seed caches al-
low chipmunks to initiate mating early in the season relative
to non-caching hibernating ground squirrels. This early start
ensures chipmunks have the opportunity to reproduce again
if the first litter fails, or they may successfully raise more than
one litter in a good year. Non-hibernating ground squirrels
can reproduce more than once per year in good years as they
are not constrained by hibernation.
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A Belding’s ground squirrel (Spermophilus beldingi) family emerging
from burrow. (Photo by J. VanWormer. Bruce Coleman, Inc. Reproduced
by permission.)

Litters tend to be born in underground chambers. The
pups are born naked and helpless and remain in the natal nest
for 3-5 weeks depending on the species. Weaning usually oc-
curs shortly after pups emerge from the natal chamber and
begin foraging for themselves. Mating systems are not well-
known.

Conservation status

Ten species of ground-dwelling squirrels are considered
threatened, four of which are Endangered. The most critical
case is the Vancouver Island marmot (Marmota vancouveren-
sis), which has declined severely from the late 1980s possibly
owing to changes in landscape from climate and forestry prac-
tices. Predation is considered a significant threat to the re-
maining small colonies. In 2002, only 25 animals were known
to live in the wild on Vancouver Island, Canada. Another 63
marmots are in captive breeding facilities with the goal to
reintroduce marmots in the near future. The other three en-
dangered species are also in North America and have declined
mainly owing to habitat loss from agriculture (Ammosper-
mophilus nelsoni and Cynomys mexicanus) or fire suppression
(Spermophilus brunneus). One of the six Vulnerable species is in
Europe (S. citellus), two are in Asia (Marmota menzbieri and Sci-

A group of black-tailed prairie dogs (Cynomys ludovicianus). (Photo by
Scott Nielsen. Bruce Coleman, Inc. Reproduced by permission.)
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An eastern chipmunk (Tamias striatus) with cheek pouches filled. (Photo
by Leoard Lee Rue Ill. Bruce Coleman, Inc. Reproduced by permission.)

urotamias forvesti), and three are in North America (Spermophilus
mobavensis, S. washingtoni, and Tamias palmeri). All suffer from
habitat loss and fragmentation.

Six species are Near Threatened, two of which are in Asia
and four in North America. Most are threatened from habi-
tat loss primarily from agriculture, however, the sylvatic
plague is a major threat to the persistence of the black-tailed
prairie dog (Cynomys ludovicianus).

Significance to humans

Cave paintings of marmots in France provide evidence that
ground-dwelling squirrels and humans interacted as long ago
as the mid to late Pleistocene. Historically, marmots were an
important source of fat, fur, and meat for early Europeans and
an important source of food in Asia. Mongolians did not use
marmot skins traditionally but during the twentieth century
marmot fur became fashionable in Europe. It is estimated
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that from 1906 to 1994, Mongolians prepared approximately
132,700 marmot skins per year.

Many of the ground squirrel species are considered agri-
cultural pests. They raid crops, compete with domestic live-
stock for food, and dig burrows that are hazardous to livestock
resulting in government sponsored large scale extermination
programs.

Some ground-dwelling squirrels are vectors for human dis-
eases such as Rocky Mountain spotted fever and the bubonic
plague. Marmots in central Asia are a significant carrier of the
plague and therefore a risk to marmot hunters. In Mongolia,
marmot hunting is banned in areas known to have plague, yet,
without hunting, marmot populations and the area of plague
increase. At the same time, plague-free marmot populations
are hunted and decreasing—therefore new management poli-
cies are required to reduce plague while conserving marmot
populations.

An Olympic marmot (Marmota olympus) basking in the sun in Grand
Valley, Idaho, USA. (Photo by Lee Rentz. Bruce Coleman, Inc. Repro-
duced by permission.)
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1. Eastern chipmunk (Tamias striatus); 2. Least chipmunk (Tamias minimus); 3. Woodchuck (Marmota monax); 4. Arctic ground squirrel (Sper-
mophilus parryii); 5. Black-tailed prairie dog (Cynomys ludovicianus); 6. South African ground squirrel (Xerus inauris). (lllustration by Brian Cress-
man)
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1. Harris’s antelope squirrel (Ammospermophilus harrisii); 2. ldaho ground squirrel (Spermophilus brunneus); 3. European ground squirrel (Sper-
mophilus citellus); 4. Columbian ground squirrel (Spermophilus columbianus); 5. Vancouver Island marmot (Marmota vancouverensis); 6. Alpine
marmot (Marmota marmota). (lllustration by Brian Cressman)
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Species accounts

Arctic ground squirrel
Spermophilus parryii

TAXONOMY
Arctomys parryii (Richardson, 1825), Hudson Bay, Canada. Sev-
enteen subspecies.

OTHER COMMON NAMES

English: Parka squirrel, Arctic souslik; French: Spermophile
arctique; German: Arktisches Erdhornchen; Spanish: Ardilla
terrestre drtica.

PHYSICAL CHARACTERISTICS

Females: 13.7-16.7 in (34.8-42.5 c¢m), 17.8-35.6 oz (506-1,010
g). Males: 14.8-17.1 in (37.7-43.5 cm), 26.1-36.2 oz
(740-1,026 g). Head and shoulders cinnamon or tawny col-
ored; back is grayish or buffy brown with white spots. Melanis-
tic forms that are completely black occur in high frequency in
the south central Yukon Territory, Canada.

DISTRIBUTION

Eastern Siberia including the Kamtchatka peninsula; northwest
North America from Alaska to Hudson Bay, Canada. In
Canada, occurs as far south as northwest British Columbia.

HABITAT
Restricted to gravel and sandy areas with good drainage. In
arctic habitats burrows are constructed along river banks, lake

shores and on moraines and eskers; in alpine habitats, burrows
are constructed on stream banks, slopes, and the leading faces
of solifluction lobes; in the northern boreal forests, habitat
preference is similar to that of the arctic and alpine habitats
but also lives along forest edges and clearings.

BEHAVIOR

Lives in small clusters of related females that overlap with the
home range of at least one territorial male. Males establish
breeding territories immediately after emergence from hiber-
nation in mid April and defend them aggressively against other
males. Nearly half of the males die during this period. Males
that survive disperse to new territories before hibernation. Ju-
venile dispersal is male biased and occurs before their first win-
ter hibernation. Adult females enter hibernation beginning in
August followed by adult males and juveniles through Septem-
ber.

FEEDING ECOLOGY AND DIET

Eats mainly forbs with a preference for legumes. Will prey
upon lemmings (Dicrostonyx torquatus), newborn snowshoe
hares (Lepus americanus), and birds’ nests. Will consume insects
and carrion. Males collect and cache seeds below ground for
access during early spring.

REPRODUCTIVE BIOLOGY

Females emerge 2-3 weeks after males. Breeding occurs 3—4
days later during late April to early May. Nearly the entire
population breeds, including yearlings. Promiscuous, but first

Xerus inauris

Spermophilus parryii
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male sires approximately 90% of pups. Four to ten pups (maxi-
mum 12) are born in an underground natal chamber after 25
days gestation. Young appear above ground 27 days after birth.

CONSERVATION STATUS

Three subspecies restricted to a few islands off the coast of
Alaska (S. p. kodiacensis, S. p. lyratus, and Citellus undulatus nebu-
licoln) are classified by the IUCN as Data Deficient. Popula-
tions of subspecies S. p. plesius in the boreal forest cycle in
abundance from 0.2 to 6.9 per acre (0.1 to 2.8 per ha) over an
8-year period. Local extinctions may occur when squirrels are
at their cyclic low. Persistent organic pollutants and heavy
metals have been detected in squirrels from northern Alaska
but levels were low compared with other arctic species.

SIGNIFICANCE TO HUMANS
Northern indigenous people hunt squirrels for food and fur for
clothing. ¢

Least chipmunk

Tamias minimus

TAXONOMY
Eutamias minimus (Bachman, 1839), Sweetwater County,
Wyoming, United States. Twenty-two subspecies.

OTHER COMMON NAMES
English: Western chipmunk, little chipmunk; French: Tamia
mineur; German: Kleiner Chipmunk.

PHYSICAL CHARACTERISTICS

Smallest squirrel. 7.2-9.4 in (18.3-23.9 cm); 1.3-1.8 oz
(35.9-50.3 g). Varies in color seasonally and regionally.
Yellowish gray to brownish gray. Three dark brown stripes on
each cheek separated by two narrow white stripes running nose

Tamias minimus

Marmota vancouverensis
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to ear. Dorsally there are five black stripes edged in brown and
separated by four narrower gray stripes.

DISTRIBUTION

Throughout the boreal forests of Canada from the western
Yukon to east of the Ontario-Quebec border and south
through the Rocky Mountains to Arizona and New Mexico.

HABITAT

Primarily associated with open coniferous forests and forest
edges but occurs in a wide range of other habitats including
deciduous forests, sagebrush, riparian areas, and alpine tundra.
Winter nests are constructed below ground for protection
from cold. Summer nests can be in hollow logs, stumps, tree
cavities, rock piles, under debris, or in excavated burrows. En-
trances of excavated burrows are preferentially constructed un-
der a rock or other object for protection.

BEHAVIOR

Active from late April or May to September. Gives a distinctive
high pitched “chip-chip” call. While foraging among buried
seed caches, these chipmunks will often urinate on the patch
before leaving. A study at the University of Oklahoma by Lynn
Devenport and others has shown that this behavior acts to de-
ter the marker and other chipmunks from visiting that patch
again. They believe that this increases foraging efficiency by
advertising seed caches that are already depleted.

FEEDING ECOLOGY AND DIET

Forages primarily for seeds, nuts, berries, and acorns. Fruit and
berries are harvested only for their seeds, the rest is discarded.
Also will prey upon insects, bird’s eggs, and chicks. Instead of
storing fat like other hibernating rodents such as marmots, least
chipmunks store seeds in their winter chamber. They interrupt
torpor throughout the winter to feed from these seed caches.

REPRODUCTIVE BIOLOGY

Breeding occurs soon after emergence from hibernation. Ges-
tation is 28-30 days. Litters with an average of 5 pups (maxi-
mum 7) arrive in mid-May. A second litter is attempted if the
first one is lost.

CONSERVATION STATUS

Two subspecies are of special conservation concern because of
their restricted distributions. 7. 7. astristriatus is classified as
Critically Endangered and consists of a small population re-
stricted to a single glacial cirque in New Mexico. T. . selkirki
classified as Vulnerable and is restricted to less than 40 mi* (100
km?) within the Purcell Mountains in British Columbia, Canada.

SIGNIFICANCE TO HUMANS
None known. ¢

Woodchuck

Marmota monax

TAXONOMY
Mus monax (Linnaeus, 1758), Maryland, United States. Eleven
subspecies.

OTHER COMMON NAMES

English: Groundhog, forest marmot, whistle pig; French: Mar-
motte commune; German: Waldmurmeltier; Spanish: Marmota
canadiense.

PHYSICAL CHARACTERISTICS
16.5-26.2 in (41.8-66.5 cm), females 6.8-10.6 Ib (3.1-4.8 kg);
males 6.8-11.2 Ib (3.1-5.1 kg). The underfur is gray with yel-
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Marmota monax
Spermophilus brunneus

Cynomys ludovicianus

low tips, and the guard hairs are banded yellowish to reddish
brown with white tips.

DISTRIBUTION

Central Alaska through Yukon and below Great Slave Lake,
Northwest Territories to Labrador. The eastern range extends
south to Georgia, Alabama, northwestern Louisiana, and
Arkansas. The western range extends south through central
British Columbia into northern Idaho.

HABITAT

Generally found in low elevation woodland-field ecotones, for-
aging in meadows, orchards, and pastures. Hibernacula prefer-
entially constructed in soils with good drainage in hedgerows,
woods, south-facing inclines, rocky areas, and even haystacks.

BEHAVIOR

The Latin word monax means solitary and is appropriately as-
signed to the woodchuck because it is the only asocial marmot
except during breeding and raising of pups. Dominant males
aggressively defend hibernacula of females while subordinate
males are transient. Approximately 65% of juvenile females and
90% of juvenile males disperse before their first hibernation,
the rest remain within the natal home range and disperse the
following year. Activity peaks in mid-day during spring and
late summer. Although the woodchuck can facilitate heat loss
through their feet and nose they will avoid the afternoon heat
during mid-summer by seeking refuge in their burrows.

FEEDING ECOLOGY AND DIET

Alfalfa, clover, and dandelions are highly preferred but also for-
age on a wide variety of other plants and grasses. They have also
been observed foraging for bark, twigs, and leaves in various
shrubs and trees. Invertebrates and birds” eggs are also eaten.

REPRODUCTIVE BIOLOGY
Breeding occurs shortly after emergence from hibernation,
which varies from February to March in southern areas of its
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range (New York and Pennsylvania) and March to April in
more northern areas (Ontario). Pregnancy rates are lower for
yearling females (10-25%) than for adult females (56-80%).
Gestation is 31-32 days. Only a single litter of 3.4 to 4.6 pups
are born per year per female. Litters up to nine pups have
been observed. Young are weaned at 44 days.

CONSERVATION STATUS
Not threatened. Populations have proliferated in response to
agriculture.

SIGNIFICANCE TO HUMANS

The woodchuck is celebrated annually in North America on
Groundhog Day, February 2, for its spring prophecy. The
folklore is that if the woodchuck sees its shadow on that day
then the woodchuck will stay above ground because spring is
close. If the woodchuck see its shadow, it will return to its den
since there will be another six weeks of winter. Woodchucks
are used as an animal model in studies of many human medical
concerns in metabolism, endocrinology, reproduction, and
neurology. They are used extensively in research on the hepati-
tis B virus (HBV) that can cause chronic liver damage in hu-
mans. A related virus known as woodchuck hepatitis virus
causes a similar disease in woodchucks as HBV does in humans
and therefore serves as a good animal model for studying in-
fection and treatments of HBV in humans. Woodchucks are
considered an agricultural pest.

Eastern chipmunk
Tamias striatus

TAXONOMY
Sciuris striatus (Linnaeus, 1758), Upper Savannah River, South
Carolina, United States. Eleven subspecies.

OTHER COMMON NAMES
English: Chipping squirrel; French: Suisse, tamia rayé, tamia
strié; German: Ostliches Chipmunk.

PHYSICAL CHARACTERISTICS

Largest chipmunk. 8.9-10.6 in (22.5-26.8 cm); 2.8-4.4 oz
(80-125 g). Grayish to reddish brown with five black stripes
from neck to base of tail. Two lateral black stripes are sepa-
rated by a cream-colored stripe while the median stripe is bor-
dered on each side by a grayish to reddish orange stripe.

DISTRIBUTION
Ranges from southern Manitoba east to Nova Scotia and from
James Bay south to the states bordering on the gulf of Mexico.

HABITAT

Mainly lives in deciduous forests with cover provided by rocks,
stumps, logs, banks, bushes, and brush piles, but will live in
more open bushy areas. Extensive burrow systems are con-
structed below ground.

BEHAVIOR

A solitary chipmunk with only one individual in a burrow sys-
tem except when offspring are present. Home ranges, 0.07 to
1.0 acre (0.03-0.40 ha), overlap but core areas are defended by
their owner with short chases of the intruder. Natal dispersal is
male biased such that only 15% of juvenile males settle near
their mothers while 26% of females settle within one home
range of their mothers.
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Ammospermophilus harrisii
Spermophilus columbianus

Tamias striatus

FEEDING ECOLOGY AND DIET

Diet consists mainly of seeds, nuts, and vegetation but will also
eat fungi, invertebrates, amphibians, snakes, birds, and other
small mammals. Although chipmunks hibernate, they do not
store energy for hibernation as fat, but instead they hoard large
quantities of seeds and nuts from oak, beech, and maple from
which they will forage from intermittently during the winter.
Chipmunks can accumulate up to 165 acorns per day and they
store far more acorns then is required for hibernation. At peak
hoarding periods during late September to early October, the
entire hibernation energy budget equivalent in acorns can be
accumulated in only one to two days. This surplus food may be
important for many reasons, such as insurance against spoilage
or pilfering, or as a supplemental source of food during repro-
duction or possibly a subsequent hibernation period.

REPRODUCTIVE BIOLOGY

Breeding occurs between late February and April and again
from late June to early July. Gestation is 31-32 days with litter
size averages of four to five. Juveniles emerge from their natal
burrows 5-7 weeks after birth. Adult size is reached within
three months. Reproductive maturity is usually not obtained
until after their first winter hibernation, however, some early
born females can breed in the same year.

CONSERVATION STATUS

Not threatened. Responses of chipmunks to forest fragmenta-
tion are mixed however, studies showing negative responses
point out the importance of maintaining or creating movement
corridors.

SIGNIFICANCE TO HUMANS
None known. ¢
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South African ground squirrel

Xerus inauris

TAXONOMY
Xerus inauris Zimmermann, 1780, 100 mi (160 km) north of
Cape of Good Hope, South Africa. Seven subspecies.

OTHER COMMON NAMES ,
English: Cape ground squirrel; French: Ecureuil foisseur de
cap; German: Kap-erdhornchen.

PHYSICAL CHARACTERISTICS
11-15 in (28-38 cm); 1.1-2.4 1b (500-1,100 g). Tawny-yellow
with a lateral white stripe on either side. Tail hairs have two

dark bands.

DISTRIBUTION
Range includes Namibia, Botswana, Zimbabwe, and South
Africa.

HABITAT
Open arid country with compacted sandy areas for digging
communal burrows.

BEHAVIOR

South African ground squirrels do not hibernate. They are
highly social, living in kin groups of one to three adult females
and usually two to three, but up to nine male and/or female
subadults. This species is interesting in that mature males form
their own groups, referred to as bands, which can include up to
19 individuals. These bands roam over a home range that is
shared with several groups. This is an unusual behavior in
mammals because of typical male competition for females. Sur-
vival advantages of group living for detection and deterrence of
predators outweigh the disadvantages to breeding opportunities
from competition.

FEEDING ECOLOGY AND DIET
Diet of grasses, shrubs, roots, bulbs, seeds, and fruit. Also eats
insects.

REPRODUCTIVE BIOLOGY

Breeding is asynchronous and can occur at any time of the year
although fewer litters appear above ground from July through
October. Gestation is 48 days and juveniles are weaned 52 days
later. Litter sizes at emergence from the natal burrow range
from one to three pups. Females become reproductively ma-
ture at age of ten months. Males become reproductive mature
earlier at about 8 months. Females are capable of breeding sev-
eral times during the year but fewer than 10% actually wean
more than one litter during a year.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS
None known. ¢

Black-tailed prairie dog

Cynomys ludovicianus

TAXONOMY
Avrctomys ludoviciana (Ord, 1815), Upper Missouri River. Seven
subspecies.
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OTHER COMMON NAMES
French: Chien de prairie, cynomys social; German: Schwarz-
schwanz-Pririehund; Spanish: Perrito de la pradera.

PHYSICAL CHARACTERISTICS

14.0-15.7 in (35.5-39.8 cm); males: 26.5-31.9 oz (750-905 g),
females 24.3-28.9 oz (689-819 g). Brown or reddish brown,
whitish below.

DISTRIBUTION

In Canada, restricted to southern Saskatchewan. In the United
States, exists from Montana east to eastern Nebraska and as far
south as Mexico; extirpated from Arizona.

HABITAT

Prefers open, flat, and arid short-grass plains. Can live in tall-
grass prairies where grazing by other animals has lowered veg-
etation height.

BEHAVIOR

Live in family groups called coteries that are typically com-
posed of a single adult male, two or three adult females and
several nonbreeding yearlings and juveniles. Black-tailed prairie
dogs do not hibernate for the winter but instead enter short
one to three day torpor periods when under extreme cold and
food deprived conditions.

FEEDING ECOLOGY AND DIET

Diet consists mainly of grasses, but other forbs are also eaten.
Dietary preferences vary seasonally with strong preferences for
prickly pear (Opuntia) during winter possibly because of its
high lipid content relative to other plant species during winter.

REPRODUCTIVE BIOLOGY

Breeding is synchronous and occurs from February to March.
Gestation is 35 days. Average length of lactation is 43 days but
varies with litter size from 37-51 days. Average litter size of
emerging pups is 3.1 and varies from one to six. Generally,
prairie dogs are not sexually mature until after their second
winter, although 9% of females and 2% of males breed as
yearlings.

CONSERVATION STATUS

Although estimates of the historical habitat area occupied by
black-tailed prairie dogs varies from 99 million to 384 million
acres (40—155 million ha), the United States Fish and Wildlife
Service in 2002 estimated the occupied habitat in 2001 at 1.4
million acres (0.6 million ha) indicating that less than 1.5% of
the historical range is occupied. From 2000 to 2002, the
United States Fish and Wildlife Service has identified the
black-tailed prairie dog as a candidate for listing as threatened
under the U. S. Endangered Species Act. In Canada, the
species has been listed as Special Concern from 1978 to 2000
by the Committee on the Status of Wildlife in Canada
(COSEWICQ). Internationally, the TUCN lists the species as
Lower Risk/Near Threatened as of 1998. Prairie dogs were
initially threatened from 1880 to 1920 by conversion of grass-
land to prairie and from 1918 to 1972 by widespread chemical
control to reduce competition between prairie dogs and live-
stock. The greatest threat from the late 1980s to 2001 has
been sylvatic plague, an exotic disease first accidentally intro-
duced in the early 1900s.

SIGNIFICANCE TO HUMANS

Viewed as a pest by ranchers and farmers because of threat of
burrow to livestock and competition with livestock for food. In
prairie dog towns, plant productivity and quality is better and
wild ungulates prefer to graze there. ¢
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European ground squirrel
Spermophilus citellus

TAXONOMY
Mus citellus (Linnaeus, 1766), Wagram Niederosterrich, Aus-
tria. Nine subspecies.

OTHER COMMON NAMES

English: European souslik; French: Souslik d’Europe, souslik
tacheté; German: Europiischer Ziesel, Perlziesel; Spanish:
Ardilla terrestre, suslik europeo.

PHYSICAL CHARACTERISTICS

8.4-12.0 in (21.4-30.4 cm), 6.3-12.3 oz (180-350 g). Yellow-
gray with small dense cream-colored spots on back. Yellow un-
derneath.

DISTRIBUTION
Central southeast Germany to western Ukraine.

HABITAT
Steppe and open woodland.

BEHAVIOR

A relatively asocial and non-territorial species that lives in
loosely structured populations. More than 60% of the popula-
tion is female because of higher mortality of juvenile and year-
ling males during hibernation and dispersal. Hibernation
begins in late August-September and ends late March—April.

FEEDING ECOLOGY AND DIET
Primarily grasses and other herbs.

REPRODUCTIVE BIOLOGY

A polygynous mating system where males scramble for access
to females shortly after the females emerge from hibernation.
Females will mate with only one male during the annual 3- to
4-week breeding period. Gestation is 25 days. Litter size at
emergence is 4-11. Lactation is approximately 30 days. Sexual
maturity is obtained after the first hibernation. All adult males

Spermophilus citellus

Marmota marmota
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and 78-90% of yearling males are capable of reproducing dur-
ing the breeding season. More than 90% of yearling and adult
females breed, although only about a third successfully wean
their litter.

CONSERVATION STATUS
Assessed as Vulnerable in 1996 by the IUCN. Major threat is
the loss of habitat from agricultural practices.

SIGNIFICANCE TO HUMANS
Considered an agricultural pest during second half of twentieth
century. ¢

Harris’s antelope squirrel
Ammospermophilus barrisii

TAXONOMY
Spermophilus barrisii Audubon and Bachman, 1854, Santa Cruz
county, Arizona, United States. Two subspecies.

OTHER COMMON NAMES
English: Yuma antelope squirrel; German: Harris-Antilopen

Zeisel.

PHYSICAL CHARACTERISTICS

9.0-9.7 in (22.9-24.6 cm), 4.3-5.3 oz (122-150 g). Brown to
dark gray in winter, lighter in summer. White stripe along
each side. No white under tail unlike the other Amumosper-
mophilus sp.

DISTRIBUTION
Southern Arizona, extreme southwest New Mexico, and north-
west Mexico.

HABITAT

Various open and sparsely vegetated desert habitats. Habitats
include sandy, gravely, pebbly, and rocky substrates with vari-
ous desert plant communities of grasses, shrubs, and cacti.

BEHAVIOR

An asocial species that is active all year, although may remain
below ground during cold weather feeding on stored seeds. Of-
ten seen standing vigilant on top of cact Opuntia.

FEEDING ECOLOGY AND DIET

Feeds on fruit, seeds, and fleshy parts of cacti, and seeds of
shrubs. Seeds are transported in cheek pouches to burrows for
consuming when environmental conditions are poor.

REPRODUCTIVE BIOLOGY

The mating system has not been described. Breeding period
typically February to March but may be as early as December.
Gestation is 30 days. Litters of 6-7 young emerge from natal
burrows at 4-5 weeks and are weaned at 7 weeks. Sexual matu-
rity is reached after first winter. Usually a single litter per year,
sometimes two.

CONSERVATION STATUS
Listed as Imperiled in New Mexico by the New Mexico Nat-
ural Heritage Program in 1997.

SIGNIFICANCE TO HUMANS
Considered an agricultural pest.
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Vancouver Island marmot
Mﬂmotﬂ vﬂncouveremis

TAXONOMY

Marmota vancouverensis Swarth, 1911, Mt. Douglas, Vancouver
Island, British Columbia.

OTHER COMMON NAMES
French: Marmotte de lle Vancouver; German: Vancouver-
Murmeltier.

PHYSICAL CHARACTERISTICS

Males: 27.4 in (69.5 c¢m), 7.7-15.0 1b (3.5-6.8 kg); females: 26.0
in (66.1 cm), 6.6-14.3 kg (3.0-6.5 kg). Dark brown fur fades
during summer to a cinnamon color. Adults have dark and
lighter brown patchy appearance during molt. White patches
on chest, nose, and chin, and white streak on top of head.

DISTRIBUTION
Restricted to Vancouver Island, British Columbia, Canada.

HABITAT

Meadows and open forests from 3,600-3,750 ft (1,100-1,140
m) but will live at lower elevations above 2,300 ft (700 m) in
clearings created by forests harvesting.

BEHAVIOR

The social structure of the Vancouver Island marmot is not
well known. It is a highly social marmot that lives in colonies
in natural subalpine and clearcut areas. A colony may be
composed of one or more family groups. Colonies of adults,
subadults, yearlings and juveniles in natural subalpine areas
can have up to 15 individuals and in clearcut areas up to 27.
A particular vocalization “kee-aw” is unique among the
marmots.

FEEDING ECOLOGY AND DIET

Diet is mostly forbs and grasses, but will also eat ferns and
some berries. Diet varies seasonally with grasses being domi-
nant in early spring and forbs dominant during summer.

REPRODUCTIVE BIOLOGY

Litter size averages 3.4 with a range of 2-5. Average age of
first reproduction is four years but can reproduce at age three.
Although females are capable or producing litters in subse-
quent years, most females produce litters in alternate years.

CONSERVATION STATUS

Classified as Endangered by the ITUCN and Committee on the
Status of Endangered Wildlife in Canada (COSEWIC). Ac-
cording to the Vancouver Island Marmot Recovery Foundation
only 25 marmots were known to exist in the wild in fall of
2002. Captive breeding programs began in 1997 for future
reintroduction. As of fall 2002, 63 marmots were distributed
among facilities in Toronto, Calgary, Vancouver, and on Mt.
Washington on Vancouver Island for future reintroduction.
The reason for the decline is not certain but may involve one
or more factors including the gradual reduction of alpine habi-
tat with climate change, landscape change from forestry prac-
tices, and changes in number or behavior of predators.

SIGNIFICANCE TO HUMANS
None known. &
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Alpine marmot
Marmota marmota

TAXONOMY
Mus marmota (Linnaeus, 1758), Swiss Alps. Six subspecies.

OTHER COMMON NAMES
French: Marmotte des Alpes; German: Alpenmurmeltier; Span-
ish: Marmotta alpina.

PHYSICAL CHARACTERISTICS

Males: 26 in (67 cm); Males 5.1-12.6 b (2.3-5.6 kg); females:
5.2-11 1b (2.3-4.9 kg). Fur color varies among populations
from gray to red and sometimes blond. A white bridge occurs
on the nose.

DISTRIBUTION

Swiss, Italian, and French Alps; western Austria and southern
Germany; and Carpathian and Tatra Mountains. Has been in-
troduced into French Pyrennes, eastern Austria, and former
Yugoslavia.

HABITAT
Lives in subalpine clearings and alpine from 4,300 to 9,800 ft
(1300-3000 m). Prefers southern exposures.

BEHAVIOR

Lives as family groups typically composed of an adult pair and
their offspring, which can include newborn to up to 4-year old
offspring. Hibernates from September to mid-April or May as
a family group. Juveniles benefit from hibernating in a group
especially in the presence of older male siblings. Closely re-
lated subordinate males assist in thermoregulating their
younger offspring. Groups with only the adult pair and a litter
of juveniles have a greater probability of dying out over winter.

FEEDING ECOLOGY AND DIET
Feeds on a wide variety of leaves and flowers of herbaceous
plants and grasses.

REPRODUCTIVE BIOLOGY

Breeding occurs once a year a few days after emergence from
hibernation. Gestation is 33-34 days. Average litter size of 3—4
with range of 1-7. Weaned at 40 days. Reproductively mature
at two years old but reproduction in mature offspring of both
sexes is suppressed by the parent of the same sex as long as the
offspring remains in the family group. Monogamy is the domi-
nant mating system for Alpine marmots in the French Alps,
dominant males sire only two thirds of litters, the other litters
are likely sired by lone males living outside of the family

group.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS

Evidence of the use of Alpine marmots by humans dates to the
mid to late Pleistocene. In Europe they have been a source of
fur, meat, and fat during most of the last millenium. However,
as agriculture increased over the last 500 years marmots were
less relied on as a source of food for people. Instead, they were
considered agricultural pests and a source of food for shep-
herd’s dogs. In an age of ecotourism, the Alpine marmot is a
symbol of the Alps. Nowhere is this more evident then on
Mount Roches de Nayes, near Montreux, Switzerland, where
you will find an education facility built in 2001 that showcases
the Alpine marmot and other marmots of the world. ¢

Grzimek’s Animal Life Encyclopedia

Subfamily: Squirrels and relatives Il

Columbian ground squirrel
Spermophilus columbianus

TAXONOMY

Arctomys columbianus (Ord, 1815), between the forks of the
Clearwater and Kooskooskie Rivers, Idaho County, Idaho,
United States. Four subspecies.

OTHER COMMON NAMES
French: Spermophile du Columbia; German: Columbia Ziesel.

PHYSICAL CHARACTERISTICS

12.8-16.1 in (32.5-41.0 cm), males: 14.3-24.7 oz (405-699 g);
females: 12.2-18.7 oz (347-529 g). Nose and face are tawny
and body is grayish to tawny, belly and feet are cinnamon.

DISTRIBUTION

Rocky Mountains of eastern British Columbia and western Al-
berta. South along the Rocky Mountains into western Montana
and central Idaho. Lives as far west as south central British
Columbia, eastern Washington, and northeastern Oregon.

HABITAT

Subalpine to alpine meadows with sandy to coarse substrates
for burrowing. Prefers to hibernate in areas where snow accu-
mulates, such as in shallow depressions, or under shrubs.

BEHAVIOR

Lives in clusters of related females that overlap in range with
an adult male. Male home ranges overlap some but during the
breeding season they defend a core territory that includes sev-
eral reproductively mature females. Females will defend the na-
tal burrow of pre-weaned young from all other squirrels,
including the adult male. Dispersal is male-biased and occurs
after a squirrel’s first hibernation. Hibernation is from Au-
gust—-October to April. Adults are active above ground for ap-
proximately 100 days.

FEEDING ECOLOGY AND DIET

Polygymous. Consume a variety of forbs and grasses with pref-
erence for forbs. Will consume invertebrates and carrion.
Males will cache seeds in the fall for consumption in early
spring.

REPRODUCTIVE BIOLOGY

Breeding commences a few days after females emerge from hi-
bernation. Gestation is 24 days and lactation lasts for about 30
days. A single litter per year averages 2.3—4.6 pups with a max-
imum of 7. Only about 15% of yearling females breed on aver-
age but more can breed if spring conditions are good.

CONSERVATION STATUS
Not threatened.

SIGNIFICANCE TO HUMANS

Considered an agricultural pest that competes with livestock
for food. Intermediate host for the Rocky Mountain wood tick
(Dermacentor andersoni), which can carry Rocky Mountain spot-
ted fever in the United States. Can also carry the bubonic
plague Yersinia pestis, which can be transmitted to humans
through flea bites.

Idaho ground squirrel

Spermophilus brunneus

TAXONOMY
Spermophilus brunneus Howell, 1928, Adams County, New
Meadows, Idaho. Two subspecies.
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OTHER COMMON NAMES
None known.

PHYSICAL CHARACTERISTICS

8.2-10.2 in (20.9-25.8 cm), 3.5-4.6 oz (99-131 g). Brown with
small white spots. Legs, nose, and underneath of tail are ru-
fous. Has prominent whitish eye ring.

DISTRIBUTION
Endemic to west central Idaho, United States.

HABITAT

Northern population lives in xeric meadows at 3,800-5,100 ft
(1,150-1,550 m) surrounded by forest of Ponderosa pine and
Douglas fir. Southern population lives in xeric meadows at
2,200-3,200 ft (670-975 m). Digs burrows often under rocks
and logs in well-drained soils.

BEHAVIOR

An asocial species in which there is no association between
males and females except for breeding. Young of both sexes
disperse within several days after emerging from their natal
chambers. The southern population at lower elevation is active
above ground from late January—early February to late
June—early July. The season is approximately 6-8 weeks later at
the northern high elevation population.

FEEDING ECOLOGY AND DIET

Preferences for herbaceous leaves, flowers, bulbs and grasses.
Diet shifts towards seeds later in the season. Will eat inverte-
brates and fungi.
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REPRODUCTIVE BIOLOGY

Mating occurs shortly after emergence from hibernation. Dur-
ing the breeding season, males over two years old guard sexu-
ally receptive females from other males until they are mated,
then they may search for other receptive females. Gestation is
approximately three weeks and litters are weaned in approxi-
mately another three weeks. Average litter size is five but can
be as high as 10.

CONSERVATION STATUS

The TUCN has classified the northern population (S. b. brun-
neus) as Critically Endangered, and the southern population (S.
b. endemicus) as Vulnerable. According to Sherman and Runge
in 2002, who studied the northern population from 1987 to
1999, the likely explanation for its collapse is a combination of
fire suppression, exotic grasses, drying, and grazing that have
reduced native seeds that are a critical component of their diet.
The northern subspecies (S. b. brunneus) was listed as Threat-
ened under the United States Endangered Species Act in April
2000. The southern subspecies (S. b. endemicus) was listed as a
candidate for listing by the United States Fish and Wildlife
Service in 2001.

SIGNIFICANCE TO HUMANS
None known. ¢

Common name /

Tamias sibiricus

English: Burunduk; French:
Ecureuil rayé de Sibérie
Burunduk, Sibirisches;
German: Streifenhérnchen;
Spanish: Ardilla terrestre de
Siberia

Hoary marmot

Marmota caligata

English: Mountain marmot,
whistler; French: Marmotte des
Rocheuses, marmotte grise,
siffleux; German: Eisgraues
Murmeltiere

[continued]

black stripes separated by four lighter
stripes running from neck to tail. Body
length 4.8-6.8 in (12-17 cm), tail 3.2—
4.6in (8-11.5 cm), weight 1.8-4.3 0z
(50-120 g).

Color varies widely over its range. Silver
gray from shoulder to shoulder. Rump
varies from blond, brown, to silver gray.
Feet always black. A melanistic
subspecies M. c. vigilis lives in Glacier
Bay Alaska. Body length 26.8-29.6 in
(6875 cm), male weight 9.0-17.6 Ib
(4.1-8.0 kg), female weight 7.3-15.9 Ib
(3.3-7.2 kg).

forests. Can climb trees but
spends most of time on
ground. Nests in lodges
constructed on the ground.
Hibernate in pairs from
October to April in under-
ground burrows under tree
roots or stumps.

Subalpine to alpine meadows
with talus, boulders, or rocky
cliffs. Near sea level in south-
central Alaska. Lives and
hibernates (September—May)
as family groups (2-35
marmots) of one to four
females with offspring (0-4
years old) and one adult male.

Scientific name/ Physical Habitat and Conservation
Other common names characteristics behavior Distribution Diet status
Yellow-bellied marmot Yellow-brown to tawny with yellow or Female kin groups with a In Canada only in south- Selectively forage among  Not threatened

Marmota flaviventris orange to russet belly. Cream colored bar dominant territorial male. central British Columbia a variety of forbs and
French: Marmotte a ventre across nose. Body length 18.5-27.6 in Half of daughters remainin ~ and extreme southern  grasses.
fauve; German: Gelbbduchiges  (47-70 cm), male weight 6.5-11.5 (3.0-  group, all sons disperse. Alberta. In the United
Murmeltier 5.2 kg), female weight 3.5-8.7 Ib (1.6—-  Lives on 0.5-17.8 acre (0.2— States from central
4.0 kg). 7.2 ha) habitat patches of Washington east to
well drained soils, rocky out- central Montana and
crops, or boulders in open south to mountains of
meadows from valley bottoms central California and
to alpine. northern New Mexico.
Siberian chipmunk Brown-gray to ochre-yellow with five Deciduous and coniferous Forests of northern Variety of vegetables, Not threatened

Europe through Asia to
Japan.

Alaska, United States,
Yukon, and Northwest
Territories, Canada,
south along the Coastal
and Rocky Mountains of
Canada and the United
States to eastern
Washington, central
Idaho, and western
Montana.

seeds, nuts, berries, tree
and shrub buds, and
mushrooms. Will raid
birds' nests for eggs and
chicks. Also eats inverte-
brates, amphibians, and
reptiles.

Leaves, flowers, and
seeds from a variety of
forbs and grasses.

Two subspecies,
M. c. sheldoni
and M. c. vigilis,
are listed as Data
Deficient
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Common name /

Scientific name/ Physical Habitat and Conservation
Other common names characteristics behavior Distribution Diet status
Unstriped ground squirrel Pale tan to brown fur with whitish eye Bushland thickets to savanna  East Africa from north- ~ Seeds, fruits, Not listed by
Xerus rutilus ring. Body length 12.6-17.3 in (32.0- in arid and semi-arid eastern Tanzania north  herbaceous material, IUCN
French: écureuil foisseur; 44.0 cm), 9.2-14.8 0z (260420 g). environments. Isolated to northeastern Sudan  and invertebrates.
German: Erdhornchen burrow systems are occupied and east to Somalia.
by one to six squirrels. Non-
hibernating.
Black-capped marmot Brownish fur with black spot from the Alpine and arctic tundra areas Eastern Siberia. Variety of plants, some  Not listed by
Marmota camtschatica nape to the head. Body length 17.1— where permafrost is absent. invertebrates, and small  [UCN, though
French: Marmotte du 21.4in (42.7-53.5 cm), tail length 4.8—  Hibernate as family groups mammals. listed as Vulner-
Kamtchatka; German: 7.1in (12-17.7 cm), weight 4.4-8.8 b from mid-September to May. able in the Red
Kamtschatka Murmeltiere (2-4 kg). Book of Yakutia
because of de-
clining
populations
Red-tailed chipmunk Deep orange-brown with five black to Dense coniferous forests with Rocky Mountains of Variety of seeds and Not listed by
Tamias ruficaudus fuscous stripes separated by four grayish shrubby undergrowth. Nest  southeastern British fruit from conifers, IUCN
French: Tamia a queue rousse;  to tawny and creamy white stripes in tree branches up to 60 ft ~ Columbia and south- shrubs, and grasses.
German: Rotschwanz- running from neck to tail along back. (18.3 m), bushes, in rock western Alberta, Also eats leaves and
Streifenhdrnchen, Rotschwanz ~ Body length 8.8-9.8 in (22.3-24.8 cm),  crevices, under logs, or Canada, and from north- flowers of some
Chipmunk weight 1.9-2.1 0z (55.2-60.4 g). underground. eastern Washington to  herbaceous plants. Will
western Montana, eat meat.
United States.
Richardson’s ground Pinkish buff or cinnamon buff shaded Open short-grass plains and ~ Gentral Alberta, Canada, Variety of leaves, Not listed by
squirrel with fuscous, light spots on back. Body  croplands. Females and western Montana to flowers, and seeds. Also  IUCN
Spermophilus richardsonii length 10.9-12.0 in (27.7-30.6 cm), daughters will share a home  western Minnesota, eats invertebrates and
English: Flickertail, picket pin;  male weight 9.2-23.6 0z (260-670 g), range. Male home ranges United States. carrion.
French: Spermophile de female weight 6.3-18.3 0z only overlap during breeding.
Richardson; German: (180-520 g). Active above ground typically
Richardson’s Ziesel March through September

but varies regionally.

Golden-mantled ground squirrel Tawny gray with reddish shoulders and ~ Open coniferous forests, Rocky Mountains of Nuts, forbs, and inverte- Not listed by IUCN,
Spermophilus lateralis russet mantle over the head. A whitish sparsely bushy areas in Canada and south to brates. Will raid nests though the sub-
English: Copperhead; French:  stripe bordered by two black stripes run  foothills, mountain slopes, New Mexico, United for eggs and chicks. species S. /.
Spermophile a mante dorée; down each side. Body length 9.3-11.6in  rocky sagebrush country, States. West to northern wortmaniis listed
German: Geldmeantel-Ziesel, (23.5-29.5 cm), weight 4.2-12.0 oz and alpine tundra. Nests in California and east to as Data Deficient
Gelgestreiftes Backenhdrnchen  (120-340 g). burrows under rocks, central Colorado.

stumps, logs, trees, bushes
or in rock crevices. Active
from late March—-May to late
August-November
depending on elevation.

Long-clawed ground squirrel Body: 7.9to 11.8in (20 to 30 cm); tail: ~ Lives and hibernates in small  Southeast Kazakstan, Fruits, seeds, bulbs, and Not listed by IUCN

Spermophilopsis leptodactylus 2.8 t0 3.9 in (7 to 10 cm). family groups. Desert Turkmenistan, vegetation of desert
French: Spermophile dwelling on stationary sand ~ Uzbekistan, west plants. Also eats
leptodactyle; German: dunes. Tadzhikistan, northeast invertebrates.
Langkrallenziesel Iran, and northwest
Afghanistan.
Barbary ground squirrel Body: 8.7 t0 17.7 in (22 to 45 cm); tail: ~ Colonial in rocky areas with  Atlas Mountains in Nuts and seeds. Not threatened
Atlantoxerus getulus 7.9109.81in (20 to 25 cm), 10.6 t0 38.8  scattered trees and shrubs; ~ Morocco and western
French: Ecureuil foisseur de 0z (300 to 1,100 g). Short, coarse- lives up to 12,800 ft (4,000  Algeria in northern
Barbarie, écureuil terrestre textured hair; little hair on underside; m). Uncertain, but may Africa.
nord-Africain; German: white stripe down either side of body; hibernate at high elevations.
Barbarie-Erdhornchen, whitish eye ring; black and white banded
Atlash6rnchen Spanish: Ardilla  bushy tail.
mora
Gunnison’s prairie dog 12.21014.7in (30.9t0 37.3 cm); 8.8 to  Live in clans that average The region where Utah, Grasses, forbs, sedges, Not threatened
Cynomys gunnisoni 38.9 0z (250 to 1,100 g). Yellow buff about five individuals (range  Colorado, New Mexico, and shrubs. Also eats
German: Gunnison’s- intermixed with black hairs; white-tipped  1-19) with one or two and Arizona, United invertebrates.
Prériehund, WeiBschwanz- tail. breeding males, and several ~ States, meet at
Prériehund breeding females, and one or elevations of 6,000 to

more non-breeding yearling 12,000 ft (1,840 to
males. Open habitats or with 3,660 m).
scattered shrubs and conifers.

Active March to October.

[continued]
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Common name /

Tamias senex
English: Shadow chipmunk

2.410 3.5 0z (67t0 99 g); females: 2.6 to
3.8 0z (73 to 108 g). Color varies
regionally; grayish to brownish-orange
with indistinct stripes except for middle
dorsal stripe which is more conspicuous.

After accumulating 20% of
its body mass in fat it
hibernates from November
through March.

east-central California;
west to northwest
California and east to
California-Nevada
border, United States.

and insects.

Scientific name/ Physical Habitat and Conservation
Other common names characteristics behavior Distribution Diet status
Nelson’s antelope squirrel 9.11010.5in (23.0t0 26.7 cm); 5.4 0z Live in scattered colonies of ~ San Joaquin Valley of ~ Feeds on insects (>90%  Endangered
Ammospermophilus nelsoni (154 g). Tawny-yellow with a white stripe  six to eight individuals. California, United States. of diet) from March to
English: San Joaquin antelope  down either side. Found on open, rolling hills December during dry
squirrel; German: Nelson- with gentle slopes, on fine season. Eats grasses,
Antilopen Zeisel textured soils that allow forbs, and seeds at other
digging. Prefers to use times.
burrows under shrubs dug
by other animals. Adults may
estivate during summer.
Uinta ground squirrel 11.0t011.9in (28.0t0 30.3 cm), 7.4 to  Group together in large open Western Montana to Grasses, forbs, grass Not threatened
Spermophilus armatus 15.2 0z (211 t0 430 g). Buff-brown with  areas such as meadows, central Idaho, western  seeds, sagebrush leaves,
paler undersides, cinnamon face. pastures, or fields in high Wyoming to southeast and earthworms.
valleys to tree line, or shrub- Idaho, United States.
steppe habitats. Individuals
intolerant of one another
except during breeding.
Hibernation from August to
April; may estivate in hot and
dry areas in summer.
Belding’s ground squirrel 9.1t0 11.81in (23.0 to 30.0 cm), 4.4 to Alpine, subalpine meadows, Northeast Oregon south Grasses, forbs, and Not threatened
Spermophilus beldingi 19.4 0z (126 to 550 g). Gray with sage-brush flats, mixed brush to California, southwest seeds. Also will eat
German: Belding Zeisel cinnamon on underside and reddish- and grass habitats, fields Idaho to central Nevada; invertebrates, other
brown on back; black-tipped tail. and pastures. Active from and extreme northwest  vertebrates, carrion,
April to May through Utah, United States. and will kill and eat
September. Lives in groups young Belding’s ground
of related females and squirrels.
daughters; all males disperse.
Allen’s chipmunk 9.0t0 10.3in (22.9 to 26.1 cm), males: ~ Dense coniferous forests. Central Oregon south to  Fungi, seeds, flowers, Not threatened
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Tree squirrels

Class Mammalia
Order Rodentia
Suborder Sciurognathi
Family Sciuridae
Subfamily Sciurinae

Thumbnail description

Small to medium sized rodents, hind limbs
disproportionately long; most species have a
prominent tail; fur color extremely variable

Size

Head and body length 2.95-18 in (75-460
mm), tail almost as long again; 0.53 0z-6 Ib
(15-3,000 g)

Number of genera, species

21 genera; 117 species Distribution

Found on all continents except Antarctica and Australia

Habitat
Forest, woodland, scrub, urban areas, parks,
and gardens

Conservation status

Endangered: 1 species; Vulnerable: 14 species;
Lower Risk/Near Threatened: 20 species; eight
subspecies are considered threatened

Evolution and systematics

Tree squirrels are fascinating rodents whose arboreal roots
are thought to go back to the Eocene (54-38 million years
ago [mya]). The first members of the squirrel family which
were “tree squirrel like” in their dental morphology appear
in the fossil record during the Oligocene (37-25mya). These
include specimens from France, Sciurus dubius, dated to the
early to middle Oligocene and members of the genus Proto-
sciurus, which occurred in North America from the early
Oligocene to the early Miocene (24-5 mya). The Miocene
fossil record also contains a large number of genera of flying
and ground squirrels from Europe, Asia, and North America
as well as genera of tree squirrels that are still extant today.

The Sciuridae squirrels are divided into ground and tree
squirrels in the subfamily Sciurinae and flying squirrels in the
subfamily Pteromyinae. The number of recognized genera
and species varies among authors. Including arboreal giant
and pygmy squirrels, there are 21 described genera with ap-
proximately 117 species: Tree squirrels (Callosciurus, Funam-
bulus, Funisciurus, Glyphotes, Heliosciurus, Microsciurus, Paraxerus,
Prosciurillus, Sciurus, Sundasciurus, Syntheosciurus, and Tamias-
ciurus), giant squirrels (Epixerus, Protoxerus, Ratufa, Reithrosci-
urus, and Rubrisciurus), pygmy squirrels (Exilisciurus, Myosciurus,
Nannosciurus, and Sciurillus).

Some genera such as Sciurus or Callosciurus also contain a

significant number of described subspecies. However, the pre-
cise status of some of these is in doubt and as new morpho-
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logical and genetic data become available the number of rec-
ognized species may change.

Physical characteristics

The arboreal squirrels range in their size from the in-
credible pygmy squirrels of tropical forests weighing fractions
of an ounce (a few tens of grams) to the giant squirrels of In-
dia several pounds (kilograms) in weight. Males and females
are similar and there is no sexual dimorphism in either color
or size. Their bones are relatively light and their skeleton
shows adaptations for climbing. Their hind legs are dispro-
portionately long. They have long toes with curved claws.
Their tails, almost as long as their bodies, are used for bal-
ance, signaling, and thermoregulation. Their tails gave the
genus Sciurus its name, stemming from the ancient Greek with
skin meaning shade or shadow and ourz meaning tail. They
have different sets of sensory hairs, vibrissae, on the head,
feet, forelegs, on the underside of their body, and at the base
of the tail. These help them orient themselves and move
through their three dimensional environment.

Distribution

Tree squirrels are found throughout the world. They are
present on all continents with the exception of Australia and
Antarctica. A gray squirrel (Sciurus carolinensis) population in-
troduced to Australia went extinct in the 1970s. They are ab-
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A squirrel caches food items to consume later. (lllustration by Jarrod
Erdody)

sent from the polar regions, Madagascar, parts of southern
South America, north Africa, and Australasia.

Habitat

Tree squirrels occur in forests, woodlands, gardens, urban
areas, and agricultural landscapes. Space and habitat use is ex-

A big cypress fox squirrel (Sciurus niger avicennia) foraging in the
Florida Everglades. (Photo by J. H. Robinson/Photo Researchers, Inc.
Reproduced by permission.)
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Douglas’s squirrel (Tamiasciurus douglasii) feeds at an aspen sapwell
in Eastern Sierras, California. (Photo by Richard R. Hansen/Photo Re-
searchers, Inc. Reproduced by permission.)

tremely flexible and linked to the spatial and temporal distri-
bution of resources. Social organization encompasses indi-
vidual territoriality and overlapping home ranges with
territorial female core areas in habitats where food is sparse
and patchily distributed. In contrast, male space use appears
to be affected by access to females during the breeding pe-
riod. There are three known strategies: males adapt their use
of space to overlap with as many females as possible; make

An eastern fox squirrel (Sciurus niger) foraging among leaf litter. (Photo
by © DigitalVision/PictureQuest. Reproduced by permission.)
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Smith’s tree squirrels (Paraxerus cepapi) are diurnal, arboreal animals,
living in small family groups but foraging alone, sometimes on the
ground. They eat a wide range of vegetable matter and insects, and
cache food. They are easily habituated to people, and sometimes take
up residence in the roofs of houses. (Photo by Ann & Steve Toon
Wildlife Photography. Reproduced by permission.)

excursions out of their normal home range to visit estrus fe-
males; or track female movements. In areas where several
species co-occur such as in African rainforest habitats, Em-
mons in 1980 found that two of nine species were restricted
to specific habitats, foraging by the different species occurred
at different heights on and above the ground in the trees, and
there was a temporal partitioning with differences in the tim-
ing of the active period. In addition, the species differed in
body size with resulting differences in their diet.

Behavior

Tree squirrels do not hibernate and do not form colonies.
Most species are solitary, but some African species such as
Heliosciurus rufobrachium or Funisciurus anerythrus are known
to move in pairs or small groups. Tree squirrels use olfac-
tory, vocal, and visual signals to communicate. Chemical sig-
nals are important in rodent communication and tree
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squirrels have a number of scent glands in the facial area
around the mouth and cheeks. “Cheek-rubbing” is some-
times linked to biting of the substrate, and urine is used to
mark the base of specific trees and the underside of branches.
Anal dragging is also reported for some species in which anal
glands and perhaps fecal materiel are used to produce a sig-
nal. Little is known about the different functions of marking
in relation to orientation or inter-individual communication
or even the potential for disease transmission.

Vocalizations of squirrels can be linked to several behav-
ioral contexts. These include contact seeking or distress of
young, alarm calls, calls associated with mating, and aggres-
sive sounds. In contrast to forest species, estrus females in sa-
vanna species such as Paraxerus cepapi or Funisciurus congicus
use vocal calls rather than olfactory clues to attract males.
Some rainforest species have been reported to lower the fre-
quency and to increase the length of calls as an adaptation to
the dense vegetation around them.

Squirrels also make use of their fluffy tails, and tail wav-
ing and shivering is sometimes observed when males approach

The eastern gray squirrel (Sciurus carolinensis) can be either gray or
black. (Photo by M. H. Sharp/Photo Researchers, Inc. Reproduced by
permission.)
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The striped tree squirrel (Funisciurus congicus) is endemic to Nambia
and Angola. (Photo by Nigel J. Dennis/Photo Researchers, Inc. Re-
produced by permission.)

females during mating. Tail flicking as well as foot stamping,
linked to aggressive postures such as piloerection (hair-
erection), are seen during agonistic encounters.

Feeding ecology and diet

Fruit, leaves, and bark are important in the diet of tropi-
cal giant squirrels, whereas nuts as well as conifer and decid-
uous tree seeds are a significant component of North
American and European squirrels. A large variety of other
food items are also consumed including fungi, berries, buds,
shoots, tree sap, and insects. Anecdotal evidence also indicates
that some species may opportunistically prey on bird eggs in
nests. Squirrels are also known to satisfy their calcium de-
mands by gnawing bones.

Squirrels, like many birds, hide food items to consume
them at a later time. Two main strategies have been observed:
scatter hoarding in which one or several items are cached at
different locations throughout the squirrels territory or home
range and larder hoarding in which a large amount of food is
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stored in one or a small number of sites. Caching is thought
to be an adaptive strategy and food stores are important in
periods of adverse weather conditions and low natural food
availability. Its intensity varies with habitat type and the be-
havior has been linked to increased survival and reproductive
success. The “stealing” of European red squirrel, Sciurus vul-
garis, caches by the larger introduced gray squirrel, S. caroli-
nensis, has been suggested as a factor contributing to the
decline of the native red squirrel in Italy by Wauters and oth-
ers in 2002.

Reproductive biology

Tree squirrels have a polygamous mating system in which
either sex can have more than one mate. Most knowledge
comes from studies in North America and Europe where mat-
ing behavior among the different species of tree squirrel is
very similar. Females are in estrus for less than one day and
males compete for access to the females. During “mating
chases” in which a female is often followed by several males,
she will try and avoid pursuing males and mate in sheltered
locations with reduced risk of attack and injury. Generally,
there is a hierarchy among the males pursuing the female with
the dominant males closest to the female. Approaches of males
towards the female are cautious with withdrawal movements,
vocalizations, and flicking actions of the tail to check whether
the female will accept the male.

The onset of estrus is not synchronous in females within
a population and depends on body condition. Males do not
contribute to parental care. Litter size and reproductive suc-

An eastern fox squirrel (Sciurus niger) leaps upward from a log. (Photo
by Nick Bergkessel/Photo Researchers, Inc. Reproduced by permission.)
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Abert’s squirrel (Sciurus aberti) eating on a branch. (Photo by C. K.
Lorenz/Photo Researchers, Inc. Reproduced by permission.)

cess are linked to habitat quality and food availability with
some females succeeding in raising more than one litter a year.

Squirrels nest in tree cavities (dens), nests (dreys), or in some
cases holes in the ground. Dreys are elaborate circular struc-
tures made up of a coarse outer layer of leaves or needles and
sticks and a woven inner layer of grass, moss, bark, feathers and
other similar materials. Communal nesting, particularly during
periods of adverse weather occurs in a number of species.

Conservation status

The TUCN lists 14 species (Epixerus ebii, E. wilsoni, Fu-
nambulus tristriatus, Funisciurus isabella, Paraxerus alexandri,
Prosciurillus weberi, Sciurus anomalus, S. arizonensis, S. rich-
mondi, S. sanborni, Sundasciurus brookei, S. moellendorffi, S.
steerii, and Syntheosciurus brochus) in the Lower Risk category,
14 species as Vulnerable (Callosciurus pygerythrus, C. quinques-
triatus, Funisciurus carruthersi, Myosciurus pumilio, Paraxerus
cooperi, P. palliatus, P. vexillarius, P. vincenti, Prosciurillus ab-
strusus, Ratufa indica, R. macroura, Sundasciurus jentinki, S. ra-
bori, and S. samarensis), and one species as Endangered
(Sundasciurus juvencus). The European red squirrel, Sciurus
vulgaris, is considered endangered in parts of its range, and
the United States Endangered Species Act list two subspecies
as endangered. This includes the Mt. Graham red squirrel
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(Tamiasciurus budsonicus grabamensis) of Arizona and the Del-
marva fox squirrel (Sciurus niger cinereus) of the Delmarva
Peninsula to southeastern Pennsylvania.

The main causes for species declines are human induced
habitat loss, degradation, and fragmentation as well as perse-
cution and hunting. However, there is insufficient informa-
tion on the behavior, ecology, population dynamics, and
threats to many Asian, South American, and African species
and a need for basic ecological studies to allow adequate con-
servation assessments.

Significance to humans

Squirrels have been hunted for sport, their fur, and their
meat. Some species are considered a pest or nuisance due to
damage to crops or trees or pose a threat to native species
due to introductions outside their natural range. However,
many people take pleasure in their presence in parks and gar-
dens and enjoy watching their ingenious ability to overcome
obstacles in search of food. Squirrels are also notably present
in the folklore of all countries where they are found, included
in children’s tales, sayings, and weatherlore: “Squirrels gath-
ering nuts in a flurry, will cause snow to gather in a hurry.”

A Eurasian red squirrel (Sciurus vulgaris) leaps to a lower branch.
(Photo by Stephen Dalton/Photo Researchers, Inc. Reproduced by per-
mission.)
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1. Peters’s squirrel (Sciurus oculatus); 2. Pallas’s squirrel (Callosciurus erythraeus); 3. Variegated squirrel (Sciurus variegatoides); 4. Red squir-
rel (Sciurus vulgaris); 5. Arizona gray squirrel (Sciurus arizonensis); 6. Gray squirrel (Sciurus carolinensis); 7. Abert squirrel (Sciurus aberti); 8.
North American red squirrel (Tamiasciurus hudsonicus); 9. Eastern fox squirrel (Sciurus niger). (lllustration by Bruce Worden)

168 Grzimek’s Animal Life Encyclopedia



Vol. 16: Mammals V

Subfamily: Squirrels and relatives Il

Species accounts

Red squirrel

Sciurus vulgaris

TAXONOMY
Sciurus vulgaris Linnaeus, 1758, Uppsala, Sweden.

OTHER COMMON NAMES

French: Ecureuil roux; German: Eichhornchen; Spanish:
Ardilla roja.

PHYSICAL CHARACTERISTICS

Head and body length 7-9.5 in (180-240 mm), tail 5.5-7.6 in
(140-195 mm); weight 7.8-15.4 oz (220-435 g); sexes similar,
large variation in coat color across range. Upper fur varies
from red-brown or chestnut to very dark in appearance. Fur of
some subspecies in winter, such as the Yenisei squirrel (S. v.
Jenissejensis), Siberia, is an intense bluish gray with dark gray
mottling. Ear tufts grow in autumn and are prominent during
the winter but are absent during the summer.

DISTRIBUTION

From Ireland and Britain in the west, across the Palaearctic to
Hokkaido in Japan.

HABITAT
Deciduous, mixed, and coniferous woodlands, also occurs in
suburban areas, gardens, and parks.

BEHAVIOR
The species is not territorial but occupies home ranges
which overlap with other conspecifics. Core areas of females

within the home range are thought to be exclusive in some
habitats. Habitat use flexible in large conifer forests with fre-
quent home range shifts by individuals tracking seed crops in
different conifer species. Red squirrels are diurnal and active
all year.

FEEDING ECOLOGY AND DIET
Main diet is tree seeds and fungi. In poor seed years red squir-
rels will also feed on buds, shoots, and berries

REPRODUCTIVE BIOLOGY

Promiscuous mating system, males and females do not form
pair bonds. Breeding starts December—January and continues
until early October when the last litters are weaned. There are
two breeding peaks within a year; spring (February—April) and
summer (May-August) litters respectively. Breeding may be de-
layed or missed in years with poor food supplies.

CONSERVATION STATUS

Dramatic range and population declines in Britain, Ireland, and
parts of Italy due to competition by the introduced North
American gray squirrel. Habitat fragmentation and disease out-
breaks such as the parapox virus in England have also con-
tributed to population declines. The species is considered
endangered in the United Kingdom.

SIGNIFICANCE TO HUMANS
Traditionally hunted for its fur. The species now is a cherished
sight in parks and gardens. Significant animal in folklore, in

Sciurus niger

Sciurus vulgaris
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Nordic myths the squirrel Ratatosk was the carrier of messages
between the eagle at the top of Yggdrasil the ash tree spanning
the worlds to the serpent Niddhogg below. &

Gray squirrel
Sciurus carolinensis

TAXONOMY
Sciurus carolinensis Gmelin, 1788, “Carolina.” United States.

OTHER COMMON NAMES
English: Eastern gray squirrel, migratory squirrel; French:
Ecureil gris; German: Grauhornchen; Spanish: Ardilla gris.

PHYSICAL CHARACTERISTICS

Head and body length 9.4-11.2 in (240-285 mm), tail 7.5-9.5
in (190-240 mm); weight 10.6-26 oz (300-720 g); sexes simi-
lar. Grizzled black to pale gray coat color mixed with reddish
brown on feet, hips, and head, underpart white to pale gray.

DISTRIBUTION

Eastern United States, with introductions to Montana, Oregon,
Washington, and California, also introduced to Quebec, New
Brunswick, British Colombia, Manitoba, and Vancouver Island
in Canada and Britain, Ireland, and South Africa.

HABITAT

Mature continuous forest and woodland. Highest observed
densities in stands of oak, walnut, and hickory, very low densi-
ties in conifer dominated plantations colonized by gray squir-
rels in Britain.
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BEHAVIOR

Diurnal activity pattern, active all year. Gray squirrels consid-
ered solitary and both sexes disperse. However, female-biased
philopatry and the formation of female kin groups observed in
high quality parkland in Kansas.

FEEDING ECOLOGY AND DIET

Gray squirrels feed predominantly on nuts as well as tree seeds
of both deciduous and coniferous species. Other food items in-
clude, flowers, buds, fungi, and fruit. Gray squirrels hoard
seeds such as acorns. The squirrels may react to a chemical cue
in the shell of the acorns and caching decisions were found to
be based on perishability with longer lived items being cached
rather than consumed. In addition, gray squirrels increase the
longevity of their food stores by preventing germination
through embryo excision. This is particularly the case for white
oak (Quercus alba) acorns.

REPRODUCTIVE BIOLOGY

Polygamous. Females can have young within their first year of
age. There are two breeding peaks, December to February and
May to June (breeding in South Africa begins in October).
Males are attracted to estrus females from considerable dis-
tances away and start following the females, sometimes several
days before onset of estrus. Gestation period is approximately
44 days, followed by approximately 70 days of lactation. Litter
size ranges from 1-7 with an average of about 2.3.

CONSERVATION STATUS
Common; not threatened

SIGNIFICANCE TO HUMANS

Hunted for sport and food. Adored by many in city parks and
gardens, although gardeners dislike them for digging up bulbs
and competing with birds at feeders. Considered a pest in
Britain due to causing significant damage to deciduous and

Sciurus carolinensis

Sciurus variegatoides
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coniferous trees in woodlands through bark stripping and due
to competition with red squirrels. &

Eastern fox squirrel
Sciurus niger

TAXONOMY
Sciurus niger Linnaeus, 1758, South Carolina, United States.

OTHER COMMON NAMES
English: Cat squirrel, stump-eared squirrel.

PHYSICAL CHARACTERISTICS

Head and body length 10-14.5 in (260-370 mm), tail 7-13 in
(180-330 mm); weight 17.5-49.5 oz (500-1,400 g). Coat color
variable.

DISTRIBUTION

Eastern and central United states reaching southern Canada in
the north. Introduced to Ontario in Canada and New Mexico,
Texas, California, Oregon, Colorado, Idaho, and North
Dakota within the United States.

HABITAT
Forests, woodlands, urban areas, and agricultural landscapes.

BEHAVIOR

Diurnal activity pattern, period of greatest activity in winter is
in the early morning. Social system characterized by domi-
nance hierarchy. Main factors influencing dominance status of
individuals are their sex and age. Fox squirrels will forage in
open fields near woodland. The behavior of caching seeds in
grassland thought to be important in seed dispersal and habitat
succession.

FEEDING ECOLOGY AND DIET
Tree seeds and nuts as well as buds and flowers of trees.

REPRODUCTIVE BIOLOGY

Polygamous. Reproductively active from mid-December on-
wards. Similar to gray squirrels, there are two breeding peaks
within a year but not all females produce two litters. Mean lit-
ter size ranges from 2-3.5 young.

CONSERVATION STATUS

Delmarva Peninsula fox squirrel, S. . cinereus, considered en-
dangered. Logging and changes to habitat composition have
been suggested as causes for decline. The Big Cypress fox
squirrel, S. n. avicennia, in Florida is locally regarded as
threatened.

SIGNIFICANCE TO HUMANS
Hunted for food and sport. ¢

Abert squirrel
Sciurus aberti

TAXONOMY
Sciurus aberti Woodhouse, 1853, Arizona, United States.

OTHER COMMON NAMES
English: Tassel-eared squirrel; Spanish: Ardilla de Abert.
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PHYSICAL CHARACTERISTICS

Head and body length 10-12.5 in (260-320 mm), tail (190-260
mm); weight 16-29 oz (450-820 g). Peppered gray upper fur,
underside white. White conspicuous eye ring. Tail is gray
fringed in white. Ear tufts or tassels can reach up to 1.5 in (40
mm) in February and March, very reduced or absent during
the summer. Some populations in New Mexico and Colorado
have a high incidence of melanism. Kaibab race characterized
by dark gray to black belly and white tail.

DISTRIBUTION
Northern Mexico, Arizona, New Mexico, Utah, Colorado, and
Wyoming.

HABITAT
Ponderosa and yellow pine forests, mixed conifer forests.

BEHAVIOR

Diurnal activity pattern. Home range size reported to vary sea-
sonally linked to the availability of resources, with male home
ranges larger than female ranges.

FEEDING ECOLOGY AND DIET

Ponderosa pine seeds, bark, buds, and flowers. Other food
items include insects, acorns, mistletoe berries, and fungi.
Fungi are an important food source in the summer and Abert
squirrels may be important spore dispersal agents.

REPRODUCTIVE BIOLOGY
Polygamous. Gestation approximately 40 days, mean litter size
3.4 young.

CONSERVATION STATUS

There have been suggestions that existing logging and forest
management practices may impact negatively on some popula-
tions.

SIGNIFICANCE TO HUMANS
None known. ¢

Sciurus aberti
Sciurus oculatus

Sciurus arizonensis
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Arizona gray squirrel

Sciurus arizonensis

SUBFAMILY
Sciurinae

TAXONOMY
Sciurus arizonensis Coues, 1867, Arizona, United States.

OTHER COMMON NAMES
None known.

PHYSICAL CHARACTERISTICS

Head and body length 9.6-12.6 in (244-321 mm), tail 7.5-11
in (200-285 mm); weight 18-31 oz (520-870 g). Upper body
grizzled silver gray, in winter with brownish yellow dorsal
stripe. Underside white, tail is black fringed with white; with
orange to rusty brown hairs ventrally. White eye ring.

DISTRIBUTION
Arizona, New Mexico, and Sonora, Mexico.

HABITAT

Riparian deciduous forest, mixed broadleaf forests at elevations
of 3,600-9,200 ft (1,100-2,800 m).

BEHAVIOR

Diurnal activity pattern. Nests are located in a variety of
species including sycamores, walnut trees and Apache pines,
most found in oak trees. Recorded vocalizations include chuck-
ing and barking alarm calls.

FEEDING ECOLOGY AND DIET
Diet includes corns, walnuts, conifer seeds, berries, tree flow-
ers, and alder buds.

REPRODUCTIVE BIOLOGY

Polygamous. Breeding activity linked to flower emergence and
most females in estrus in April and early May. Observed litter
size ranges from 2 to 4.

CONSERVATION STATUS

Introduction of Abert squirrels into the Catalina Mountains
may adversely affect existing populations. Arizona gray squir-
rels have been listed as a Category 2 species by the Fish and
Wildlife Service. Considered endangered in Mexico due to se-
vere habitat loss through agricultural development and logging.

SIGNIFICANCE TO HUMANS
Visits picnic sites in the mountains. Focus of scientific study. ¢

Peters’s squirrel
Sciurus oculatus

TAXONOMY
Sciurus oculatus Peters, 1863, Mexico.

OTHER COMMON NAMES
English: Black-backed or spectacled squirrel.

PHYSICAL CHARACTERISTICS

Head and body length 9.5-11 in (250-280 mm), tail (250-270
mm); weight 14.5-19.5 oz (410-550 g). Upper fur grizzled gray
or containing a band of black. Tail is black with suffusion of
white. Underparts white or mixed with pale yellow or ochre.
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DISTRIBUTION
Mexican plateaus from Morelos to San Luis Potosi.

HABITAT
Oak, pine, and fir forest between 4,900-11,810 (1,500-3,600)
m elevation.

BEHAVIOR
Animals are capable of moving swiftly through the trees. Little
known about their space use and social organization.

FEEDING ECOLOGY AND DIET
Known to feed on acorns, almonds, and wild figs.

REPRODUCTIVE BIOLOGY
Little known about breeding behavior, females observed to be
in breeding condition in July in Veracruz.

CONSERVATION STATUS
Agricultural development caused significant loss of forest habi-
tat and the species is considered fragile.

SIGNIFICANCE TO HUMANS
Occasionally hunted for food in some areas. ®

Variegated squirrel
Scinrus variegatoides

TAXONOMY
Sciurus variegatoides Ogilby, 1839, El Salvador.

OTHER COMMON NAMES
Spanish: Ardilla chiza.

PHYSICAL CHARACTERISTICS

Head and body length 8.7-10.6 in (240-270 mm), tail 9.4-12.5
in (240-320 mm), 15.5-32 oz (440-900 g). Variable in color,
shiny coat of black to grizzled yellowish gray, underside white,
feet whitish speckled with black.

DISTRIBUTION
From central Panama, Costa Rica, Nicaragua, Honduras, El
Salvador, Guatemala north to the southern Chiapas in Mexico.

HABITAT
Tropical evergreen forests, nut palm forests, as well as decidu-
ous tropical forests.

BEHAVIOR
Arboreal squirrel with diurnal activity pattern. Nest located on

stems near the main trunk. Territories may range over 5.9
acres (2.4 ha).

FEEDING ECOLOGY AND DIET

Fruits, nuts, seeds of hard shelled fruits, and fungi. Main com-
ponents of an observed diet included the seeds of guacimo,
mango, and hogplum.

REPRODUCTIVE BIOLOGY
Polygamous. Breeding period thought to be in April or May.
Litter size variable, approximately 4-6 young.

CONSERVATION STATUS
Some populations in Mexico considered fragile.

SIGNIFICANCE TO HUMANS
Occasionally hunted.
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North American red squirrel
Tamiasciurus budsonicus

TAXONOMY
Tamiasciurus budsonicus (Erxleben 1777), Hudson Bay, Canada.

OTHER COMMON NAMES
English: Pine squirrel, chickaree; French: Ecureuil de I'Hud-
son; Spanish: Ardilla de Douglas.

PHYSICAL CHARACTERISTICS

Head and body length 7-9 in, (178-230), tail 3.5-6.3 in
(90-160 mm); 6.4-8.8 oz (180-250 g). Fur reddish brown or
olive gray, underside white or faint yellowish. Tail with yellow-
ish to rusty tips with a black band. White eye ring.

DISTRIBUTION

Boreal forests of Canada and the northern United States from
Alaska in the west to Quebec and Main in the east. Fragmented
populations in the Apalachian mountains and as far southeast as
North Carolina, introduced to Newfoundland. Southward in
the west, the species occurs in the Cascade and Rocky moun-
tains and on Vancouver island. There are also isolated popula-
tions in subalpine “sky-island” habitats in New Mexico and
Arizona.

HABITAT

Coniferous forests as well as coniferous-deciduous stands.
Other habitats include aspen, red pine and Norway spruce.
Red squirrels are territorial and a single individual of either sex
occupies and defends a territory.

BEHAVIOR
Diurnal activity pattern. They use vocal calls during courtship
and to defend their territory. Four vocalizations and an alarm

Callosciurus erythraeus

Tamiasciurus hudsonicus
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call were connected with territorial behavior in a study of the
species in the Cascade Mountains, British Colombia.

FEEDING ECOLOGY AND DIET

Main diet are conifer and deciduous tree seeds and fungi.
Other items include tree buds, flowers and sap, bark and in-
sects. The species larder hoards cones in a central cache site
(midden) that typically mark the center of the territory. Scat-
terhoarding of cones has also been observed. Whitebark pine
cones are an important food of grizzly bears in Yellowstone
and they are know to excavate red squirrel middens.

REPRODUCTIVE BIOLOGY

Polygamous. Timing of breeding varies throughout the range.
Courtship is thought to begin when bare patches of ground ap-
pear at the end of winter. During the breeding period males
leave their territories more often and females allow males to
enter their territories. Females come into estrus for only one
day. Litter sizes vary between 3-6 young.

CONSERVATION STATUS
Isolated populations such as the Mt. Graham red squirrel sub-
species in Arizona are protected and considered endangered.

SIGNIFICANCE TO HUMANS
Hunted or trapped for fur in some areas. ¢

Pallas’s squirrel
Callosciurus erythraeus

TAXONOMY
Callosciurus erythraeus (Pallas, 1779), Assam, India.

OTHER COMMON NAMES

English: Red-bellied squirrel; French: Ecureuil a ventre rouge;
Spanish: Ardilla de Pallas.

PHYSICAL CHARACTERISTICS

Head and body length 7.8-10.2 in (200-260 mm), tail 6-7.6 in
(160-195 mmy); 11-16 oz (310-460 g). Very variable in color,
Upper fur olive brown agouti, underside reddish (varying from
maroon to creamy buff).

DISTRIBUTION

From Bhutan and Assam in the east through Myanman to
southern China, south to Indochina, Thailand, and Malaya.
Also occurs on Taiwan, introduced to Japan and Cap d’Antibes
in France.

HABITAT

Broadleaf evergreen forest, dipterocarp forest, bamboo-rich
forest, tropical rainforest. Overlapping home range system of
space use, less overlap among females than males.

BEHAVIOR

Diurnal activity pattern. Observed mobbing snakes in Japan
to defend young. Distinct recorded vocalizations for aerial
and terrestrial predators leading conspecifics to adopt differ-
ent escape strategies. Alarm calls also used following mating.
This is thought to be a possible strategy by males to delay
second matings by the female and increase the probability of
paternity.

FEEDING ECOLOGY AND DIET
Fruit, seeds, nuts, and insects.
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REPRODUCTIVE BIOLOGY
Promiscuous. Reproductively active throughout the year, peaks
March to August. Average litter size 1.4 young.

CONSERVATION STATUS
Common; not threatened.
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SIGNIFICANCE TO HUMANS

Introduced population in France causes damage to trees, may
compete with native red squirrel. Considered a pest on oil
palm plantations. &

Common name /
Scientific name/
Other common names

Physical
characteristics

Habitat and
behavior

Conservation

Distribution Diet status

West African pygmy squirrel
Myosciurus pumilio

Upper fur brown, underside olive-white.
Weight approximately 0.6 0z (16 g).

most often seen
0-16 ft (0-5 m).

Indian giant squirrel Deciduous fores
Ratufa indica

English: Malabar squirrel;
French: Ecureuil géant de
I'Inde; German: Indisches

Riesenhdrnchen

Upper fur reddish brown to black, red
ears, ear tufts present. Underside buff
colored. Head and body length
approximately 11.5-17.5 in (30-45 cm),
tail 23.5 in (60 cm).

arboreal squirrel

Allen’s squirrel
Sciurus alleni

Upper fur grizzled gray with black, sides
yellowish brown. White eye ring. Under-
side white. Tail black mixed with white.
Weight 9.8-17.5 0z (280-500 g).

pattern. Little kn

space use.

Persian squirrel

Sciurus anomalus

English: Golden squirrel;
French: Ecureuil de Perse;
German: Kaukasisches
Eichhérnchen; Spanish: Ardilla
persa

Upper fur gray mixed with white, yellow
head with gray; yellow eye ring, legs and
tail amber in color, underside yellow.
Weight approximately 10.5 oz (300 g).

habitats. Diurnal

Deppe’s squirrel

Sciurus deppei

English: Guanacaste squirrel,
Orizaba squirrel; Spanish:
Ardilla montafera

Upper fur reddish to yellowish brown,
sometimes mixed with gray. Underside
white to dull reddish brown. Tail color
variable, black fringed with white, with
ochre on the underside. Weight 7—-
10.6 0z (200-300 g).

Tropical forests,

pattern, active al
Arboreal, but wil
the ground.

Western gray squirrel

Sciurus griseus

English: California gray squirrel,
Oregon gray squirrel

Silvery gray upper fur, underside white
or cream. Tail gray fringed with white.
Weight 15.9-3