Reprinted from

APPLIED ANIMAL
BEHAVIOUR SCIENCE

An International Scientific Journal reporting on the Application of Ethology to Animals used by Man

Applied Animal Behaviour Science 60 (1998) 115-124

The African wild ass (Equus africanus):
conservation status in the horn of Africa

Patricia D. Moehlman »*, Fanuel Kebede °, Hagos Yohannes °

* Box 2031, Arusha, Tanzania
b Ethiopian Wildlife Conservation Organization, Ethiopia
© Wildlife Conservation Section, Ministry of Agriculture, State of Eritrea, Ethiopia




-

APPLIED ANIMAL
BEHAVIOUR SCIENCE

An International Scientific Journal reporting on the Application of Ethology to Animals used by Man

Aims and scope. This journal deals with the behaviour of domesticated and utilized animals. The
principal subjects include farm animals and companion animals; poultry are, of course, included. in
addition, the journal deals with other animal subjects which are involved in any farming system, e.g.
deer, rabbits and fur-bearing animals, as well as animals in forms of confinement such as z00s, safari
parks and other forms of display. Ferai animals and any animal species which impinge on farming
operations (e.g. as causes of losses or damage) are also included. In some instances species used
for hunting, recreation, etc., may aiso be considered as acceptable subjects.

Studies on laboratory animals will be considered if the material relates to their behavioural
requirements.

Circumstances relating to animal experimentation must meet the International Guiding Principles
for Biomedical Research Involving Animals as issued by the Gouncil for International Organizations
of Medical Sciences. (Obtainabie from: Executive Secretary C.1OM.S., c/o W.H.O., Via Appia, CH-
1211 Geneva 27, Switzerland.)

EDITORS-IN-CHIEF

Professor K.A. Houpt, Department of Physiology/Animal Behavior Clinic, New York State Coliege of
Veterinary Medicine, Cormel University, Ithaca, NY, USA

Professor Per Jensen, Swedish University of Agricultural Sciences, Department of Animal Environ-
ment and Health, Section of Ethology, PO Box 234, SE-532 23 Skara, Sweden

EDITORIAL ADVISORY BOARD

M.C. Appleby, Edinburgh, UK M. Mendl, Bristol, UK

B. Beaver, College Station, TX, USA J. Morrow-Tesch, W. Lafayette, IN, USA
R.G. Beilharz, Parkville, Vic., Australia R.C. Newberry, Puliman, WA, USA
J.M. Faure, Nouzilly, France C. Nicol, Bristol, UK

T. Friend, College Station, TX, USA F.D. Provenza, Logan, UT, USA

P.H. Hemsworth, Attwood, Vic., Australia A.J. Rook, Okehampton, UK

R.B. Jones, Roslin, UK J. Rushen, Lennoxville, Que., Canada
L.S. Katz, New Brunswick, NJ, USA R.M. Sibly, Reading, UK

A.B. Lawrence, Edinburgh, UK P.B. Siegel, Blacksburg, VA, USA

S. Line, Winston-Salem, NC, USA J.P. Signoret, Nouzilly, France

G. Mason, Oxford, UK M. Spinka, Prague, Czech Republic
L. Matthews, Hamilton, New Zealand H. Tanida, Hiroshima, Japan

S. McDonnelt, Kennett Square, PA, USA E. von Borell, Halle, Germany

J.A. Mench, Davis, CA, USA D.M. Weary, Ottawa, Ontario, Canada
BOOK REVIEW EDITOR

Dr. D. Fraser, Department of Animal Science and Centre for Applied Ethics, 2357 Main Mall,
University of British Columbia, Vancouver V6T 124, Canada.

Publication information (ISSN 0168-1591). For 1999 volumes 60-64 are scheduled for publication.
Subscription prices are available upon request from the Publisher. Subscriptions are accepted on a
prepaid basis only and are entered on a calendar year basis. Issues are sent by surface mail except
to the following countries where air delivery via SAL mail is ensured: Argentina, Australia, Brazil,
Canada, Hong Kong, India, israel, Japan, Malaysia, Mexico, New Zealand, Pakistan, PR China,
Singapore, South Africa, South Korea, Taiwan, Thailand, USA. For all other countries airmail rates
are available upon request. Claims for missing issues should be made within six months of our publi-
cation (mailing) date.

Orders, claims, and product enquiries: please contact the Customer Support Department at the
Regional Sales Office nearest you:

New York: Elsevier Science, PO Box 945, New York, NY 10159-0945, USA; phone: (+1) (212) 633
3730 [toll free number for North American customers: 1.888-4ES-INFO (437-4636)]; fax: (+1) (212)
633 3680; e-mail: usinfo-f@elsevier.com

Amsterdam: Elsevier Science, PO Box 211, 1000 AE Amsterdam, The Netherlands; phone: (+31) 20
4853757 fax: (+31) 20 4853432; e-mail: nlinfo-f@elsevier.n!

Tokyo: Elsevier Science, 9-15 Higashi-Azabu 1-chome, Minato-ku, Tokyo 106, Japan; phone: (+81)
(3) 5561 5033; fax: (+81) (3) 5561 5047: e-mail: info@elsevier.co.jp

Singapore: Elsevier Science, No. 1 Temasek Avenue, #17-01 Millenia Tower, Singapore 039192;
phone: (+65) 434 3727, fax: (+65) 337 2230; e-mail: asiainfo@elsevier.com.sg

Rio de Janeiro: Eisevier Science, Rua Sete de Setembro 111 /16 Andar, 20050-002 Centro, Rio de
Janeiro - RJ, Brazil; phone: (+55) (21) 509 5340; fax: (+55) (21) 507 1891; e-mail: elsevier@cam-
pus.com.br [Note (Latin America): for orders, claims and help desk information, please contact the
Regional Sales Office in New York as listed above]

In the USA and Canada. For further information on this and other Elsevier journals please contact:
Elsevier Science Inc., Journal information Center, 655 Avenue of the Americas, New York, NY
10010, USA. Tel. (212)6333750; fax (212)6333764; telex 420-643 AEP UL

Back volumes: Please contact the Publisher.




e
e ———

APPLIED ANIMAL
| BEHAVIOUR
ML SCIENCE

ELSEVIER Applied Animal Behaviour Science 60 (1998) 115-124 —_—

The African wild ass (Equus africanus):
conservation status in the horn of Africa

Patricia D. Moehlman **, Fanuel Kebede L Hagos Yohannes ©

* Box 2031, Arusha, Tanzania
E Ethiopian Wildlife Conservation Organization, Ethiopia
¢ Wildlife Conservation Section, Ministry of Agriculture, State of Eritrea, Ethiopia

Abstract

From 1989 to 1996, surveys were made in most of the historic range of African wild asses in
Somalia, Ethiopia, and Eritrea. From the 1970s to the mid 1990s populations of African wild asses
(Equus africanus, Fitzinger, 1857) in Somalia and Ethiopia have declined from approximately 6
to 30 per 100 km? to 1 or 2 per 100 km2. Given the current IUCN criteria, they are Critically
Endangered (CR) and face extremely high risk of extinction in the wild in the immediate future, as
their populations have been reduced by at least 80% over the last 10 + years (IUCN, 1994). Basic
research is needed on this species as scientific information on its reproductive biology, behavior,
ecology, and genetics is very limited. Improved support needs to be provided to existing parks and
reserves and new multiple use reserves need to be established. © 1998 Elsevier Science B.V. All
rights reserved.
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1. Introduction

The Equid Specialist Group has designated the African wild ass (Equus africanus,
Fitzinger, 1857) as the world’s most endangered equid (Duncan, 1992; Moehlman,
1992). Historically, there were three recognized subspecies. The Atlas wild ass, E.
africanus atlanticus, was found in the Atlas region of northwestern Algeria and adjacent
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parts of Morocco and Tunisia. It survived in this area until about 300 A.D. (Antonius,
1938). The Nubian wild ass, E. africanus africanus, lived in the Nubian desert of
northeastern Sudan, from the Nile River to the shores of the Red Sea, and south to the
Atbara River and into northern Eritrea. The Somali wild ass, E. africanus somaliensis,
was found in the Denkelia region of Eritrea, the Danakil Desert and the Awash River
valley in the Afar region of eastern Ethiopia, Djibouti, and northern Somalia to the
Nugaal Valley (Ansell, 1971; Klingel, 1980; Moehlman, 1989). The most comprehen-
sive review of the historical literature concerning African wild ass distribution is in
Yalden et al. (1986). There is disagreement in the scientific literature as to whether the
African wild ass is one continuously distributed species or if there are valid subspecies
(Ziccardi, 1970; Ansell, 1971; Groves and Willoughby, 1981; Yalden et al., 1986). A
matter of perhaps greater concern is the genetic integrity of the wild stock and
determining if wild populations are interbreeding with domestic donkeys (E. africanus
‘familiaris’, Gentry et al., 1996). This paper provides the most recent information on the
status and distribution of the African wild ass.

2. Methods
2.1. Somalia

Field and aerial surveys were made in the Nugaal Valley of Somalia from May 26 to
June 2, 1989 and from August 10-13, 1989. The first ground survey covered an area of
approximately 1600 km?*. The ground search consisted of driving roughly north /south
transects that were established for oil exploration, stopping at intervals for a point-
centered sample, and searching the visible radius with binoculars and spotting scope. A
total count was made in an area of approximately 700 km?. In addition to actual
sightings, records were made of equid tracks in areas not utilized by nomads and their
livestock. Tracks were measured and recorded. A 4-h aerial reconnaissance was made in
a Supercub on May 31, under good flying conditions, at low altitude, over optimum
African wild ass habitat. Aerial transects were not flown. During the August survey,
overnight observations were made at water sources in an effort to assess population
numbers. However, water was readily available with as many as 10 wells within a 5 km?
area. The area was not intensively surveyed, but all sightings of African wild asses were
recorded. Discussions were held with five groups of elders from the Turkaraq—Carooley
and Burowadal areas. With the assistance of an interpreter, it was possible to gain
important local information on the historic and present status of the African wild ass.

2.2. Ethiopia

Starting in January 1994, Moehlman and Kebede surveyed accessible areas of the
Yangudi—Rassa National Park and the Mille-Serdo Wild Ass Reserve. A major
deterrent to conducting surveys along the Awash River north of Gewanne was the civil
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unrest between the Afar and Issa peoples. Ground surveys were done with four-wheel
drive vehicle and on foot. The Yangudi—Rassa National Park was minimally surveyed
and discussions were held with local elders. The Mille—Serdo area north of the Awash
River was free of civil strife and intensive ground surveys of 3 to 10 days duration were
done in January and May 1994, January, April, and November 1995, and March and
September 1996. Ground surveys covered an area of approximately 850 km”. The terrain
is volcanic and much of the ground survey was done on foot. A Trimble Ensign was
used to determine the geographic position of all African wild asses sighted and tracks
found. Discussions were held with the elders of Serdo as part of each survey and they
patiently answered our questions concerning the history and present status of the area’s
wildlife.

2.3. Eritrea

Starting in March 1994, Moehlman and Yohannes surveyed the area from Massawa
to the Buri Peninsula to the Denkelia Depression to Thio and Assab. The first survey
was a reconnaissance trip and information on the distribution of wild asses in recent
years was obtained from local inhabitants and staff at the Ministry of Agriculture.
During the subsequent trips in February 1995 and January 1996, the area between the
Buri Peninsula and the Denkelia Depression was more intensively surveyed with
four-wheel drive vehicle and on foot. Similar to the surveys in Ethiopia, the geographic
position of all wildlife observed was determined with a Trimble Ensign and mapped.
Further discussions were held with local people and information was obtained on the
current and historical status of the African wild ass.

3. Results
3.1. Somalia

In the Nugaal Valley of northern Somalia, the largest group seen was 10 (Fig. 1).
One-third of the animals observed were less than 12 months old. Fresh tracks were
found in areas not used by nomads and their livestock, which may have been tracks of
African wild asses. During the first survey, seven animals were seen and the tracks of an
additional 12 ‘probable’ wild asses were found. During the second survey, 14 asses were
seen and tracks of an additional 15 ‘probable’ wild asses were found. At best, this
indicates that the Nugaal Valley population may be 2.7 to 4.1 asses per 100 km* or
approximately 135 to 205 asses in the 5000 km* core portion of the Nugaal Valley.
During the 4-h aerial survey, not a single African wild ass was spotted. African wild
asses are difficult to see from the air, and aerial surveys may not be the optimum method
for assessing their population status.

Discussions with elders provided important information for wild ass conservation.
They stated that wild asses were killed for medicinal purposes. These medicines are used



118 P.D. Moehlman et al. / Applied Animal Behaviour Science 60 (1 998) 115-124

—10°N -

Fig. 1. Historic range of the African wild ass. A A indicates a population that has been observed since 1989.

by the people to treat tuberculosis, backache, rheumatism, bone ache, and constipation.
They feed the soup to their livestock to alleviate mineral deficiencies. In recent years,
poor people have killed the wild ass for food. When guns and bullets were rare and
expensive it was difficult to shoot the wild ass. The current ready availability of
automatic weapons now makes it easy to shoot them. Several elders said that the killing
of the wild ass was the work of a few people. If this could be stopped then the wild ass
population would grow swiftly. In 1989, the elders estimated that 10 years previously
there were 1000 + wild asses, but their present estimate was 100 + . The elders thought
that the wild ass population had been severely reduced during the 1974 drought. During
periods of drought there might be increased competition with livestock for forage and
water. Several elders spoke of a strong commitment to conservation, and the community
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felt very protective /possessive towards the wild ass. They did not like the 1969 Hunt
expedition which captured five African wild asses for sale to a zoo.

3.2. Ethiopia

Starting in January 1994, Moehlman and Kebede did surveys of the Yangudi—Rassa
National Park and the Mille—Serdo Wild Ass Reserve (Fig. 1). Issa nomads near Adaitu
saw five wild asses near the Awash River in 1993. This was considered to be many wild
asses. They said that along the Awash River there were wild asses, but these were few in
number. This is also a disputed area between the Afar and Issas. No wild asses were
seen and oral reports from local inhabitants indicate that wild asses are rare and
probably exist at a density of well below 1 per 100 km?.

In the Serdo—Mille area, the largest group seen was six. Approximately 30% of the
wild asses seen were individuals less than 12 months old. In the 350 km? area to the
northwest of Serdo, we found the tracks of perhaps three wild asses. From 1994 to 1996
that was the most sign found of wild asses in the area, indicating a density of less than 1
per 100 km?. In the 500 km? to the south of Serdo, the largest number of individual wild
asses observed during any one survey was 10, indicating a density of perhaps 2 per 100
km®. One male wild ass was always found in the same area and probably is a territorial
male as described by Klingel (1977).

The elders of Serdo said that when bullets became cheap a lot of wildlife got shot. In
particular, people who were poor could only survive by hunting wildlife. In the Danakil
Desert most herdsmen carry an automatic rifle.

3.3. Eritrea

During the March 1994 survey, no wild asses were seen, but local people had
observed them near the Buri peninsula and the Denkelia depression. During the February
1995 survey, the coastal area north of Massawa was surveyed and no wildlife was seen.
Local nomads said that during the war, Ethiopian soldiers had shot all the wildlife and
that only hares were left. During the February 1995 and the January 1996 surveys,
African wild asses were found in the area between the Buri peninsula and the Denkelia
depression (Fig. 1). They were difficult to locate and in a density of less than 1 per km?.
In the same areas where wild asses were seen, relatively large numbers of Soemmering’s
gazelle (12—70) and some Dorcas gazelle (2—3) were present. Local inhabitants say that
soldiers shot a lot of wildlife in the late 1970s, but that since then there had been little
killing of the wildlife and slowly the populations are increasing. They also say that
severe droughts can cause the death of many wildlife. At the end of the war for
independence, the Eritrean population turned in all their guns. Hence, in all the rural
areas where wildlife exists, there are no guns. However, even with the lack of shooting,
local people estimated that the wild ass population was less than 100 animals. Of the
nine wild asses observed in the two surveys, there was one adult male, two pregnant
adult females with a yearling each, and two adult females with foals. This indicates that
reproduction and early survivorship is reasonably good and there is potential for
population increase.
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4. Discussion
4.1. Somalia

In 1978-1980, Watson (1982) did aerial surveys in northern Somalia and estimated
that there was a population of 4000-6000 wild asses in the area from the Nugaal Valley
to the Djibouti border. Given the area covered by the survey, this would indicate
approximately wild asses of 6 per 100 km?. In 1979~1982, Simonetta and Simonetta
(1983) estimated that there were about 250 wild asses in the northwestern Nugaal Valley
and that there were about 50 wild asses near Meit, with scattered groups along the coast
in the Erigavo region. The 1989 ground and limited aerial reconnaissance in the Nugaal .
Valley yielded population estimates of roughly 135 to 205 wild asses or approximately
2.7 to 4.1 asses per 100 km?. This indicates that there has been perhaps a 50% reduction
in the wild ass population during the decade between these surveys. The present status
of the African wild ass and other wildlife in the Nugaal Valley is not known.

4.2. Ethiopia

In 1970-1971, Klingel and Watson did an aerial survey of the Teo area (5280 km?),
the Tendaho-Serdo area (4270 km?), and the Lake Abbe area (6550 km?). Klingel
estimated a total of 3000 wild asses, or 18.6 per 100 km? (Klingel, 1972). The Teo area,
which is now part of the Yangudi—Rassa National Park, had the highest density, 30 wild
asses per 100 km?. In May—June 1972, the Catskill Game Farm captured 12 wild asses
in the valleys to the northwest of Serdo. During the 8-day period a total of four more
wild asses were captured and released, and an additional 37 wild asses were observed.
This is within an area of approximately 350 km?. Thus, there were approximately 10.6
African wild asses per 100 km?. In 1976, Stephenson (1976) did an aerial survey in an
area similar to Klingel’s Teo area and in an area of 3990 km? had an estimated wild ass
density of 21 per 100 km?. In July—August 1995, Thouless (1995) did aerial surveys of
the Yagudi—Rassa National Park (Teo area), and the adjoining wildlife reserves and
observed no African wild asses.

Starting in January 1994, Moehlman and Kebede did surveys of the Yangudi—Rassa
National Park and the Mille-Serdo Wild Ass Reserve (Moehlman, 1994a; Kebede,
1994, 1995; Kebede and Ayele, 1994). Issa nomads were utilizing the Yangudi-Rassa
National Park and in some areas their herds of sheep and goats were in excess of 50 per
km? (Thouless, 1995). No wild asses were seen and oral reports from local inhabitants
indicated that wild asses were rare and probably existed at a density of well below 1 per
100 km?. Thus, in an area where Klingel and Stephenson had observed approximately
20-30 wild asses per km?* in the 1970s, 20 years later the population is at a critically
low level.

In the Mille—Serdo area, Moehlman and Kebede surveyed the area to the northwest
of and to the south of Serdo. In areas where Klingel and the Catskill Game Farm
personnel had observed 10.6 to 18.6 wild asses per 100 km?, only one or two wild asses
were seen. Near Mt. Korup, Klingel (1977) had observed temporary groups of 43 and 49
individuals. The largest group observed from 1994 to 1996 was six. Similar to Klingel’s
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observations, there is a solitary male that occupies a consistent territory. The small
groups are composed of females and their offspring, and occasionally an adult male. At
present, observations indicate that mother and offspring are the only stable groups. This
is the only area in Ethiopia where it has been possible to consistently see African wild
asses, but they are very low in density, and it requires days of walking the volcanic
mountains to see these very wild and shy animals. Since most local pastoralists carry
automatic rifles, wildlife continues to be at risk to predation by man.

4.3. Eritrea

Due to Eritrea’s 30-year war for independence, there are little long-term data on
African wild ass populations. The recent surveys indicate that viable populations exist in
the area between the Buri peninsula and the Denkelia Depression. The population
density is very low and African wild ass conservation is critical. However, given the
absence of guns among the rural people, Eritrean wildlife has good potential for
recovery.

5. Conclusions

From 1989 to 1996, surveys were made in most of the historical range of the African
wild ass in Somalia, Ethiopia, and Eritrea (Moehlman, 1989, 1994a,b: Kebede, 1994,
1995). In Somalia, Ethiopia, and Eritrea, African wild asses persist in low density (1-2
per 100 km?). Their status is critical, and known populations have declined significantly
in the last 20 years. Given the current IUCN criteria they are Critically Endangered (CR)
and face extremely high risk of extinction in the wild in the immediate future, as their
populations have been reduced by at least 80% over the last 10 + years QUCN, 1994),

The major threats to the survival of the African wild ass are (1) hunting for food and
medicinal purposes in Ethiopia and Somalia, (2) potential competition with livestock for
vegetation and water during drought periods, and (3) possible interbreeding with the
domestic donkey.

Basic research is needed on this species as scientific information on its reproductive
biology, behaviour, ecology, and genetics is very limited. The genetic and taxonomic
status of the African wild ass is not clear. It appears to be a continuously distributed
population from Sudan to Eritrea and Ethiopia to Djibouti and northern Somalia. There
may be no real subspecific differentiation. Interbreeding with domestic donkeys (E.
africanus ‘familiaris’) might be a serious threat to the genetic integrity of the wild
populations.

Information is needed on the reproductive biology and population dynamics of the
extant populations of African wild ass in the Afar region of Ethiopia, the Denkelia
Desert of Eritrea, and the Nugaal Valley of the Somali Democratic Republic. Data are
limited, but indicate that female wild asses have their first foal at age 3 to 4 years and
will typically have a surviving foal every other year. In terms of population dynamics,
this means that African wild asses are particularly sensitive to predation. Computer
simulations for equids indicate that if all females of 4 years or older regularly produced
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foals, that the survival rate would have to be 70% for foals and 85% for adults to enable
the population to increase at a rate of 4% per year. This would allow the population to
double in 18 years (Wolfe, 1980). If mortality is high, due either to hunting and/or
drought, the population will decline and it may be difficult or impossible for it to
TeCOVET.

The formation of new reserves in Eritrea in the Buri Peninsula and adjacent Denkelia
Desert and in Somalia in the Nugaal Valley are an important conservation priority. In
Ethiopia, the Yangudi—Rassa National Park and the Mille—Serdo Wild Ass Reserve
need better management and support. New reserves should be multiple-use areas with
special protection for wildlife and appropriate development and extension support for
local nomads. Throughout their range, African wild asses occur in arid habitats where
the local human populations are at risk. Conservation of wildlife will not be possible
unless local nomadic pastoralists have an opportunity to participate in and benefit from
the conservation management of their areas. This should involve discussions and
education concerning the conservation of natural resources and rare species, the employ-
ment of local personnel as rangers, and providing medical and veterinary care. In all
three countries, providing further training for wildlife scientists and managers is
fundamental to optimizing conservation management of natural resources and endan-
gered species.

Acknowledgements

In Somalia, PDM thanks Mr. Dahir Abby Farah, General Manager Central Range-
lands Development Project, and Mr. Yusuf Harare, Director of Wildlife for permission
and support to conduct surveys on the status of the African wild ass in the Nugaal
Valley. Participants in ground surveys in the Nugaal Valley were Yusuf Mohamed Abdi,
Technical Director; Saeed Hassan Mohamed, Director of Wildlife; Hassan Mohamed
Farah, Ahmed Mohamuud Warsame, Issa Ali Mohamuud, and Adullah Abdi Mohamed
from CRDP, and Abdirahman Yusuf Jibril from the Department of Wildlife. Mohamed
Mahud Hirsi and Abdirizak Khalif Gass served as guides in the Turkaraq area. The
aerial survey was flown by Dr. Murray Watson. Jim Coates of the World Bank provided
very helpful advice and financial support for the aerial survey work. In Ethiopia, PDM
and FK thank Ato Leykun Abunie, General Manager of the Ethiopian Wildlife Conser-
vation Organization, for supporting and facilitating this research on the African wild ass.
Ato Tesfaye Hundessa, Ato Gebre Markos, and Ato Chernet Sewide provided critical
advice and support in Addis Ababa. Solomon Ayele, Nigatu Amide, Aseb Abebe, Hailu
Jembere, and Tesfay Abebe of EWCO all helped to make the surveys successful. Ali
Hamed and Ali Wagaris, game scouts of the Serdo—Mille Wild Ass Reserve, have been
our guides and companions in all of the Danakil surveys. Nur Heelo and the elders of
Serdo have always provided advice, support, and provocative discussions in our pursuit
of wildlife research and conservation. We are very grateful to the Sultan of Altimira who
decreed in 1993 that no more wildlife should be killed. In Eritrea, PDM and HY thank
the Ministry of Agriculture for supporting this research. Estifanos Bein, Berhane
Adaghish, Tadesse Kahsay, Yosef Ghebru, Mohamed Ali Osman, Ogbamicaiel Bahre,




P.D. Moehlman et al. / Applied Animal Behaviour Science 60 (1998) 115-124 123

Zerom Azeria, and Asafaw of the Ministry of Agriculture all participated in surveys and
contributed to their success. Special thanks are due to Bjorn Figenschou who made
important contributions to the work in Somalia, Ethiopia, and Eritrea. The manuscript
benefited from the comments and critique of two anonymous reviewers. This research
was funded by the FEthiopian Wildlife Conservation Organization, The Ministry of
Agriculture of the State of Eritrea, The Central Rangelands Development Program of the
Democratic Republic of Somalia, and the Wildlife Conservation Society.

References

Ansell, WEH., 1971. Order perissodactyla. In: Meester, J., Setzer, HW. (Eds.), The Mammals of Africa.
Smithsonian Inst. Press. Washington, DC, pp. 1-14.

Antonius, O., 1938. On the geographical distribution in former times and today of the recent Equidae. Proc.
Zool. Soc. London 107 (4), 557-564.

Duncan, P., 1992. Zebras, asses, and horses. An Action Plan for the Conservation of Wild Equids. IUCN /SSC
Equid Specialist Group, IUCN, Gland, Switzerland.

Gentry, A., Clutton-Brock, J., Groves, C.P., 1996. Proposed conservation of usage of 15 mammal specific
names based on wild species which are antedated by or contemporary with those based on domestic
animals. Bull. Zool. Nomen. 53 (1), 28-37.

Groves, C.P., Willoughby, D.P., 1981. Studies on the taxonomy and phylogeny of the genus Equus: 1.
Subgeneric classification of the recent species. Mammalia 45 (3), 321-354.

IUCN, 1994. IUCN Red List Categories. Prepared by the IUCN Species Survival Commission as Approved by
the 40th Meeting of the IUCN Council, JUCN, Gland, Switzerland, 21 pp.

Kebede, F., 1994. A field report on the survey of African wild ass in the Mille—Serdo Wild Ass Reserve.
January 25-February 3, 1994. Report to EWCO, Addis Ababa, Ethiopia, 4 pp.

Kebede, F., 1995. A field report on the survey of the African wild ass in Serdo area. November 25~December
3, 1995. Report to EWCO, Addis Ababa, Ethiopia, 7 pp.

Kebede, F., Ayele, S., 1994. A field report on the survey of the African wild ass status in Mille—Serdo Wild
Ass Reserve and the surrounding area, May 12-26, 1994. Report to EWCO, Addis Ababa, Ethiopia, 26 pp.

Klingel, H., 1972. Somali Wild Ass. Status survey in the Danakel Region Ethiopia. WWF Project no. 496.
Final Report to EWCO, Addis Ababa, Ethiopia, 12 pp.

Klingel, H., 1977. Observation on social organization and behaviour of African and Asiatic wild asses (E.
africanus and E. hemionus). Z. Tierpsychol. 44, 323331,

Klingel, H., 1980. Survey of African Equids. IUCN Survival Service Commission Report. IUCN, Gland,
Switzerland, 15 pp.

Moehlman, P.D., 1989. The Status of the Somali wild ass (E. africanus somaliensis) in the Nugaal Valley,
Somalia. Report to the Central Rangelands Development Program. Arusha, Tanzania, 9 pp.

Mochiman, P.D., 1992. African wild ass. In: Duncan, P. (Ed.), Zebras, Asses, and Horses. An Action Plan for
the Conservation of Wild Equids, IUCN/SSC Equid Specialist Group, ITUCN, Gland, Switzerland, pp.
15~17.

Moehlman, P.D., 1994a. The African Wild Ass: A Survey of Its Current Status in the Yangudi—Rassa National
Park and the Southern Danakil, Ethiopia. Report to the Ethiopian Wildlife Conservation Organisation,
Addis Ababa, Ethiopia, 15 pp.

Moehlman, P.D., 1994b. The African Wild Ass: A Survey of Its Current Status in the Dankelia Province,
Eritrea. Report to the Wildlife Department of Eritrea. Asmara, Eritrea, 7 pp.

Simonetta, A.M., Simonetta, J., 1983. An outline of the status of the Somali fauna and of its conservation and
management problems. Rivista di Agricoltura Subtropicale e Tropicale 73 (4), 456—483.

- Stephenson, J.G., 1976. The Somali Wild Ass (E. africanus somalicus) in Ethiopia: A Survey of Its Current
Status in the Southern Danakil Locality and Recommendations on Its Conservation. Report to the
Ethiopian Wildlife Conservation Organization, Addis Ababa, Ethiopia, 22 pp.




124 P.D. Moehlman et al. / Applied Animal Behaviour Science 60 (1998) 115-124

Thouless, C.R., 1995. Aerial surveys for wildlife in eastern Ethiopia. Report to EWCO. Ecosystems
Consultants, London, 30 pp.

Watson, M., 1982. Draft report on the African Wild Ass. Arusha, Tanzania, 5 pp.

Yalden, E.-W., Largen, M.J,, Kock, D., 1986. Catalogue of the mammals of Ethiopia. Perissodactyla,
proboscidea, hyracoidea, lagomorpha, tubulidentata, sirenia, and cetacea. Italian Journal of Zoology 21 (4),
31-103.

Wolfe, M.L., 1980. Feral horse demography: a preliminary report. J. Range Manage. 33 (5), 354-360.

Ziccardi, F., 1970. The African Wild Ass. Part 1. Afr. Wildlife, 24 (3-4), pp. 202208, 287-292.




APPLIED ANIMAL
BEHAVIOUR SCIENCE

Submission of manuscripts: Manuscripts (in English) should be submitted in triplicate to the
Editorial Office of Applied Animal Behaviour Science, P.O. Box 181, 1000 AD Amsterdam, The
Netherlands. Authors in the USA, Canada, South America, Australia, New Zealand and Japan should
submit their manuscripts direcily to Professor Houpt, Department of Physiology/Animal Behavior
Clinic, New York State College of Veterinary Medicine, Cornell University, Ithaca, NY 14853-6401,
USA. Submission of an article is understood to imply that the article is original and unpublished and
is not being considered for publication elsewhere.

Enquiries concerning manuscripts and proofs: questions arising after acceptance of the
manuscript, especially those relating to proofs, should be directed to: Elsevier Science Ireland Lid.,
Bay 15K, Shannon Industrial Estate, Shannon, Co. Clare, Ireland; tel. (+353) 61 471944; fax (+353)
61 472144.

Electronic manuscripts: electronic manuscripts have the advantage that there is no need for the
rekeying of text, thereby avoiding the possibility of introducing errors and resulting in reliable and fast
delivery of proofs.

For the initial submission of manuscripts for consideration, hardcopies are sufficient. For the process-
ing of accepted papers, electronic versions are preferred. After final acceptance, your disk plus two
final and exactly matching printed versions should be submitted together. Double density (DD) or
high density (HD) diskettes (3.5 or 5.25 inch) are acceptable. It is important that the file saved is in
the native format of the wordprocessor program used. Label the disk with the name of the computer
and wordprocessing package used, your name, and the name of the file on the disk. Further informa-
tion may be obtained from the Publisher.

Authors in Japan please note: Upon request, Elsevier Science Japan will provide authors with a list
of people who can check and improve the English of their paper (before submission). Please contact
our Tokyo office: Elsevier Science Japan, 1-9-15 Higashi-Azabu 1 chome, Minato-ku, Tokyo 106-
0044; tel. (03) 3 5561 5033; fax (03) 3 5561 5047.

For a full and complete Instructions for Authors please refer to this issue of
Applied Animal Behaviour Science, pp. 95-100.

The instructions can also be found on the World Wide Web: access under
http://www.elsevier.nl or http://www.elsevier.com.

Applied Animal Behaviour Science has no page charges.

Printed in The Netherlands

@ The paper used in this publication meets the requirements of ANSI/NISO Z39.48-1992
(Permanence of Paper)




