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Abstract
An international workshop on gazelle harvesting and management was held in Ulaanbaatar, Mongolia
in October, 2003. The major output from this workshop was the general agreement that no commercial
hunt can be recommended at this time. This is because of the high level of poaching that is appearing to
be having a negative impact on gazelle numbers. Best estimates put the existing gazelle population at
about one million and decreasing. Models have suggested that this population could sustain an annual
6% commercial offtake. However, it is estimated that the illegal offtake may be near or exceed 10%
annually. If so, this would explain why the population of gazelles is decreasing even without a legal
commercial hunt. While there are adequate laws to deal with poaching, there is extremely poor enforcement
due to a lack of funding, equipment, and will. We recommend against a commercial harvest until poaching
is controlled and there is a sound monitoring system in place, and until monitoring shows gazelle
populations to be stable or increasing.
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Introduction
The Mongolian eastern steppe is the world’s
largest intact grassland, with one of the world’s
last great migratory wonders, the Mongolian
gazelle (Procapra gutturosa), along with numerous
endangered species and a traditional nomadic
lifestyle rich in Mongolian culture (MNE, 1996;
Schaller, 1998). These communities historically
engaged in low-impact nomadic herding. Recently
this sustainable pattern has been disrupted. The
deterioration of livestock production systems has
increased herder poverty while rising
unemployment has helped to increase poaching.
Historic and recent gazelle commercial and
subsistence hunting programs have suffered
because neither government nor local residents saw
full economic benefits with meat being poorly
handled and sold at below-market prices.
http://dx.doi.org/10.22353/mjbs.2003.01.17

Meanwhile, it is estimated that poachers have
continued to illegally slaughter more than 100,000
gazelles each year (Reading et al., 1998),
threatening the steppe ecosystem and traditional
culture. Poorly planned development projects
major roads and railroad fencing also threaten to
disrupt the migratory movements of gazelles,
impeding their ability to reach summer birthing
grounds and winter pastures. Since gazelles play a
pivotal role in structuring the steppe’s ecological
landscape, ensuring their survival is a requirement
for maintaining steppe biodiversity, ecological
processes, and traditional culture.
In order to focus attention on and develop
specific solutions to these problems, a two-day
stakeholder workshop on Mongolian gazelle
management was held in Ulaanbaatar, Mongolia
on October 16-17, 2003. This workshop focused
on the ecological, economic, and legislative issues

43

P. Zahler et al.

surrounding gazelle harvesting and management.
More than 100 people attended the workshop,
including officials from five Mongolian ministries
and government agencies; local aimag government
officials; scientists from the National Academy of
Sciences, National University, and a variety of other
institutions; staff from local and international
conservation NGOs; and international biologists
from the United States, Australia and Great Britain.
Topics included hunting quotas, establishing
mechanisms for monitoring, enforcement, and
improving health standards. A major focus of the
workshop was the presentation of the Australian
kangaroo harvest system as a potential model for
future gazelle commercial harvest. The results of a
2001 pilot study harvest of gazelles based on the
kangaroo model was presented as verification of
this potential. New management strategies were
presented that incorporated the realities of the
impacts of poaching and links between
conservation and sustainable use. The workshop
also dealt with wildlife/livestock/human disease
issues, meat handling protocols, and safety
regulations for a harvesting program based on
international best practices and current scientific
knowledge of gazelle biology and population
dynamics. On the second day, working groups were
formed to discuss and develop strategies to improve
legislation and implementation of actions related
to quotas and monitoring, enforcement, production,
meat handling and safety, and disease.

Results
It was agreed that no commercial hunt of
Mongolian gazelle can be recommended at this time
due to the high level of illegal hunting taking place
and lack of adequate infrastructure to insure
hygienic standards. Such a harvest should not
commence until there is a sound monitoring system
in place, and until the monitoring shows that gazelle
populations are stable or increasing. The
recommendation that a harvest now would be
premature is based on information regarding the
total legal and illegal offtake compared to what is
estimated to be an acceptable level of sustainable
harvest.
The best estimate of the present Mongolian
gazelle population is about one million; this is from
an ongoing five-year field study of gazelles (Olson,
2003). Historic population estimates were much
higher, but the gazelles have lost almost ¾ of their
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range in Mongolia in the past 50 years
(Lhagvasuren et al., 2001). Although there has not
been an accurate country-wide survey for gazelles,
the population appears to be continuing to decrease
in recent years (Reading et al., 1998; Olson, 2003).
A gazelle harvest offtake model described by
Millner-Gulland and Lhagvarsuren (1998) suggests
that an annual 6% Mongolian gazelle harvest
should be sustainable; i.e., about 60,000 animals
per year. Estimates given at this workshop by
officials from the eastern aimags indicated that the
combined ‘subsistence’ or ‘household’ use, plus
poaching, easily exceeds 100,000. This 10%
offtake is higher than the modeled maximum
sustainable harvest estimate (6%) and, presumably,
together with effects of the recent zuds, and disease
outbreaks (Schaller and Lhagvauseren, 1998)
accounts for the perceived decline described by
Olson and others.
There is little doubt that poaching presents a
grave threat to the continued existence of what is
now the largest population of migratory ungulate
remaining in Asia (Reading et al., 1998). The ability
of poaching to dramatically and negatively affect
migratory ungulates has been shown by the
dramatic decline in numbers of saiga antelope
(Saiga tatarica) in Kazakhstan over the past decade
(Milner-Gulland et al., 2001). In Kazakhstan,
overhunting caused saiga populations to crash from
a high of well over one million to less than 200,000
within the span of a few years. Because of this
dramatic example and the apparent decline in
Mongolian gazelles, backed by data and models
suggesting that a decline is occurring, workshop
participants agreed that a gazelle commercial
harvest cannot be recommended at this time.
Instead, monitoring and enforcement are the two
issues that need to be addressed immediately in
regard to Mongolian gazelle management.

Monitoring
Regular and scientific monitoring of Mongolian
gazelle populations is a critical need (Lhagvasuren
& Milner-Gulland 1997). No commercial harvest
should be undertaken until there is a scientifically
defensible population estimate, and until it can be
determined whether the populations are increasing,
decreasing, or stable. Gazelles experience periodic
population swings from effects such as bad weather
and disease (Schaller & Lhagvasuren, 1998). Such
changes should affect harvest levels; therefore, the
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extent of these swings must be better understood
and incorporated into any potential harvest quota
setting protocol. The only way to collect this type
of information is through regular monitoring of the
population.
The cost and effectiveness of different potential
monitoring methods need to be explored. These
include ground surveys, aerial surveys and the use
of satellite imagery (Leimgruber et al., 2001). There
is a need to find a suitable funding source for
monitoring. There is also a need for monitoring
population composition (sex ratio, juvenile and
adult ratio). Such data can indicate breeding
success, potential rate of increase in a population
(mortality rates are also required for actual rates),
and age and sex-biased mortality from disease,
hunting or zuds. Finally, there is a need to establish
international best practices that ensure the
credibility of the monitoring protocols. Previous
efforts at monitoring gazelle population size have
fallen short of providing adequate design, rigor,
and replication to enable follow-up monitoring to
detect trends in population. It is important that
future monitoring and survey efforts are designed
with appropriate protocols to ensure that trends can
be detected.
The two most common methods of population
monitoring are aerial and ground surveys. Ground
surveys can monitor population composition (i.e.,
sex ratio, juvenile:adult ratio), which is information
that is usually unobtainable from aerial surveys.
Ideally, this information would be used in
conjunction with estimates of population size to
parameterize population models (White & Lubow,
2002). Species composition (e.g. black-tailed vs.
Mongolian gazelle) may also be more readily
obtained from ground surveys (Caughley et al.,
1984). Unfortunately, obtaining estimates of
population size from ground surveys is often
problematic.
There are a number of advantages of aerial
survey over ground survey. Because of these
advantages, aerial surveys are the accepted method
for broad-scale monitoring of large mammal
populations throughout the world (e.g., NortonGriffiths, 1978; Pople and Grigg, 1998). The
primary advantage is that aerial counts are far more
cost effective to cover the large distances required
to adequately sample areas as large as the eastern
steppe. Aerial surveys can also sample the
landscape either randomly or systematically,
thereby avoiding any bias due to sampling location.

There is greater potential for bias in ground counts,
where surveys are restricted to roads or traversable
ground (Caughley & Sinclair, 1994). Aerial counts
are far more cost effective to cover the large
distances required to adequately sample areas as
large as the eastern steppe. A further advantage is
the ability to count large numbers of animals from
overhead (aerial survey), either in strip transects
or using photography, rather than from the side
(ground survey) where observer saturation and
inability to estimate distance is common, which
may result in severe bias. Aerial counts also suffer
less from the problem of evasive movement
(Clancey et al., 1997).
Aerial counts nevertheless require correction
for animals missed. A number of methods can
potentially correct for this bias including double
counting and line transect sampling (Pollock &
Kendall, 1987; Buckland et al., 1993). For large
herds, aerial photography also can be used.
Required survey precision (width of confidence
interval) can be determined from the desired change
in population size to be detected. It can also be
determined from the relationship between risk of
overharvest and survey precision. An appropriate
survey frequency can be similarly determined.
Selection of the appropriate survey frequency and
precision will be constrained by survey cost.
Mongolian gazelles are likely to be highly clumped
and so sampling strategies such as stratification
and adaptive sampling (Thompson, 1992; Khaemba
& Stein, 2002) can greatly improve precision and
therefore survey efficiency.
There is also a need for research to identify the
number of discrete populations of gazelles in
Mongolia. There are a number of relatively small
groups of gazelle in the western half of Mongolia,
and it is possible that some of these groups may
have become isolated as increasing development
create barriers to movement (Lhagvasuren et al.,
2001). The gazelles in the eastern part of the country
may include groupings that are more discrete than
previously recognized. If there are indeed multiple
populations of gazelles, these populations should
then be treated as separate entities from a
management perspective; for example, harvest
models and thus quotas should be adjusted to better
fit the status and trends of each of these groups
separately. It may well be that a harvest figure of
60,000 (6%) of total population may be
unrealistically high if regional groups need to be
managed as separate populations.
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There is also a critical need to involve other
countries in monitoring efforts. Although Mongolia
contains between 92-96% of the global population
share of Mongolian gazelles (Llhagvasuren et al.,
2001), Russia and China may play an important
role in gazelle management as they both contain
small and apparently dwindling populations of
Mongolian gazelles (Lushchekina, 1999; Wang et
al., 1997). Transboundary monitoring will be
important to help to understand movement across
national boundaries, trends and threats in these
herds, and possible cooperative international
conservation needs.
Population surveys are not the only monitoring
effort available or recommended. Another
important aspect of data gathering should be to
collect data from herders about their ‘household’
use. This is necessary to develop ways to ensure
adequate allocation of the subsistence quota and
to determine the total size of the commercial harvest
quota. It was also recommended that local people
become maximally involved in gazelle harvesting
when it is introduced. People from the local soums
should be involved in any commercial harvest
scheme that is developed in the future; this will
lead to local communities becoming more involved
in conservation. Finally, there is a need to monitor
enforcement officer compliance to maintain high
enforcement standards.

Enforcement
There is an urgent need to enforce existing laws
and to work towards new regulations. There can
be no commercial harvest until new regulations are
developed and the new regulations, as well as
existing ones, are properly and thoroughly
implemented. Because of the enormous areas under
consideration, enforcement should be targeted at
point of sale and processing for illegal product and
in the market place and along transport routes,
combined with seasonal concentrated efforts on
poaching areas.
There are a number of financial and material
resources which could be raised to boost
enforcement: a significant royalty from commercial
permits; household permits at cost; special trophy
fees; rewards or incentives for reporting; and
seizure of illegal product, including seizure of
equipment and vehicles used in illegal trade and
poaching. Financial rewards and incentives for
reporting illegal activities should be paid
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immediately and not delayed. The reward may best
be directed to the community or organization that
the reporting individual was a part of, rather than
to the individuals themselves, to provide reliable
results and hence share the benefits collectively to
create a community based anti-poaching
philosophy. Peer pressure is an important
sociological means of deterring illegal activities
in small communities. Penalties for breaches of the
law may require a series of escalating penalties for
repeat offences to more effectively curb illegal
activities.
There may be a need for initial, one-time aid
funding to get a successful enforcement upgrade
started. Once this initial effort is underway,
alternative funding sources as described above can
be a major potential means of upgrading
enforcement resources – a 20% local return is
reasonable. However, funds raised by such
activities need to be transparently returned to the
gazelle management program; it appears that very
little is returned at present.
It will be an important requirement for
enforcement success that government agencies
work together to achieve effective gazelle
management and enforcement. The departments
critical to this effort are: Ministry of Nature and
Environment, Ministry of Health, Ministry of Food
and Agriculture, and the new State Specialized
Inspection Agency under the Prime Minister’s
office. Military cooperation was also seen as
important due to use of gazelles as a meat source
by border personnel. Military cooperation is
especially valuable given the importance of military
border posts and crossing stations as sites for
targeted enforcement efforts. However, physical
use of troops to contain poaching on the steppe is
not recommended.
There will be a need to identify household
permits by using the existing tags now in place. If
commercial hunting is introduced, then commercial
product, carcass, hides, and packaged meat will
require additional separate identification. The
Australian kangaroo harvest model, presented at
the 2003 workshop, is an excellent and proven
model for use of tags as a commercial harvest
enforcement method (Pople & Grigg, 1998; NSW
NPWS, 2001).

Other Recommendations
If and when illegal offtake has been controlled
and a scientifically rigorous monitoring system is
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in place that suggests that the gazelle population is
stable or increasing, it may be determined that
harvesting of Mongolian gazelles can once again
be approved, providing an economic opportunity
to the country. However, there are steps that should
be taken before such a harvest occurs, even if
enforcement and monitoring has been successful.
Harvest quotas should be set by the central
government only, informed by the results of
scientifically acceptable, replicable monitoring.
This implies the need for a mechanism to be
developed to determine how the total, national
quota is distributed among the aimags, and into
subsistence and commercial components. There is
currently a need to review the whole process by
which subsistence quotas are set and allocated.
Whatever method is developed must be transparent,
easily explicable and fair.
There will be a need to establish unit/s to be in
charge of harvesting at the local level, including
for training in best practice field slaughter. Herders
will likely be the commercial hunters of the future,
so training and improvement in household slaughter
will be good preparation for the time when a
commercial harvest is introduced. Therefore there
is a need to develop and implement a ‘Code of
Practice’ to ensure humane slaughter. A commercial
tag system will need to be developed, preferably
one similar to that used in Australia for kangaroo
harvesting. Finally, a regulated processing facility
that uses international best practice in meat
handling and safety must be in place before any
commercial venture is allowed.
In summary, we strongly recommend that a
scientifically accurate, replicable survey be
designed and implemented for monitoring
Mongolian gazelle populations, and that
enforcement laws and policies be reviewed,
amended as needed, and adequately funded and
implemented. Until such a monitoring system is in
place, no accurate estimates of numbers or
population trends can be derived and, until
enforcement is adequately implemented, gazelle
populations will continue to decline due to illegal
overharvesting. Until overharvesting is controlled
and safe harvest quotas can be set with confidence
from knowledge about populations derived from
regular monitoring, any harvesting of Mongolian
gazelles cannot be recommended as it is unlikely
to be sustainable.
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Õóðààíãóé
Öàãààí çýýðèéí àãíàëò, ìåíåæìåíò ñýäýâò
îëîí óëñûí ñåìèíàð 2003 îíû 10-ð ñàðä Ìîíãîë
óëñûí Óëààíáààòàð õîòíîî áîëëîî. ¯éëäâýðèéí
çîðèóëàëòààð öàãààí çýýðèéã àãíàõûã îéðûí ¿åä
çºâøººðºõã¿é áàéõ ¸ñòîé ãýñýí íýãäñýí
çºâøèëöºëä õ¿ðñýí íü ýíýõ¿¿ ñåìèíàðèéí ãîë ¿ð
ä¿í áàéëàà. Äýýðõ øèéäâýð ãàðñàí øàëòãààí íü
õóëãàéí àãíàëò ýð÷èìòýé õèéãäýæ öàãààí
çýýðèéí òîî òîëãîéä ñºðãººð íºëººëæ áàéãààòàé
õîëáîîòîé þì. Öàãààí çýýðèéí îäîîãèéí
ïîïóëÿöèéí õýìæýý íü íýã ñàÿ îð÷èì áºãººä òîî
òîëãîé íü áàãàñæ áàéíà ãýñýí òîîöîî ãàðñàí.
Ïîïóëÿöèéí çàãâàðóóäààñ õàðàõàä æèëä
ïîïóëÿöèéí
6%-èéã
¿éëäâýðëýëèéí
çîðèóëàëòààð àãíàâàë ïîïóëÿöè òîãòâîðòîé
áàéæ ÷àäíà ãýñýí òîîöîî ãàðäàã. Ãýâ÷ æèë á¿ð
ïîïóëÿöèéí 10%-èéã õóóëü áóñààð àãíàæ áàéíà
ãýñýí òîîöîî ãàðñàí áàéíà. ¯éëäâýðèéí
çîðèóëàëòààð àãíàëò õèéãýýã¿é áàéõàä öàãààí
çýýðèéí ïîïóëÿöè áàãàñààä áàéãààãèéí
øàëòãààí ýíý òîîöîîãîîð òàéëáàðëàãäàæ áàéíà.
Õóëãàéí àíòàé òýìöýõ õóóëü òîãòîîìæ
õàíãàëòòàé áàéãàà ÷ õºðºíãº ìºíãº, áàãàæ
òåõíèêèéí äóòàãäëààñ áîëîîä ýäãýýð õóóëü
òîãòîîìæ òóéëèéí ìóó õýðýãæäýã. Áèä õóëãàéí
àãíàëò õÿíàëòòàé áîëòîë ¿éëäâýðëýëèéí
çîðèóëàëòààð àãíàëò õèéõèéã ýñýðã¿éöýæ áàéãàà
áàéð ñóóðèà èëýðõèéëæ áàéíà. Ìºí ò¿¿í÷ëýí
öàãààí çýýðèéí ïîïóëÿöèéã ñóäëàõ óäààí
õóãàöààíû ìîíèòîðèíã ñèñòåìèéã áàéãóóëñàí
áºãººä öàãààí çýýðèéí ïîïóëÿöè òîãòâîðòîé
áîëæ ºñºæ áàéíà ãýäãèéã óäààí õóãàöààíû
äàâòàí
ñóäàëãààãààð
áàòëàõ
õ¿ðòýë
¿éëäâýðëýëèéí çîðèóëàëòòàé àãíàëòûã õèéõã¿é
áàéõ íü ÷óõàë.

