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About this Pest Risk Assessment

This pest risk assessment is developed in accordance with the Policy and Procedures for the Import,
Movement and Keeping of Vertebrate Wildlife in Tasmania (DPIPWE 2011). The policy and procedures set
out conditions and restrictions for the importation of controlled animals pursuant to s32 of the Nature
Conservation Act 2002. This pest risk assessment is prepared by DPIPWE for the use within the Department.

For more information about this Pest Risk Assessment, please contact:
Wildlife Management Branch

Department of Primary Industries, Parks, Water and Environment
Address: GPO Box 44, Hobart, TAS. 7001, Australia.

Phone: 1300 386 550

Email: wildlife.reception@dpipwe.tas.gov.au

Visit: www.dpipwe.tas.gov.au

Disclaimer
The information provided in this Pest Risk Assessment is provided in good faith. The Crown, its officers,
employees and agents do not accept liability however arising, including liability for negligence, for any loss
resulting from the use of or reliance upon the information in this Pest Risk Assessment and/or reliance on its
availability at any time.
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The Plains zebra (Equus quagga) is one of three zebra species in the world. It has previously been
called ‘Burchell’s zebra’ (E. burchelli), however recent genetics-based research has shown Burchell’s
zebra to be a subspecies of the Plain’s zebra.

The Plains zebra is native to eastern, southern and western Africa, and has been re-introduced into
private properties and reserves to restock populations. No exotic populations have been noted.

The species is closely related to horses and donkeys, and feeds primarily on grass. It is unlikely to
have an impact on agriculture, although an exotic population in Tasmania has the potential to
impact on threatened lowland grassland communities through heavy grazing. Modelling suggests
that Tasmania’s climate is moderately suitable for this species.

The Plains zebra is currently listed as a species of ‘least concern’ under the IUCN Red List, with
primary threats including overhunting and habitat loss. As E. burchelli, the species is listed as an
‘extreme’ threat under the Vertebrate Pest Committee’s threat categories, and live specimens may
be imported for non-commercial purposes (i.e. zoos) under the Environment Protection and
Biodiversity Conservation Act 1999.

Plains zebras are ‘controlled animals’ under the Tasmanian Nature Conservation Act 2002.

This risk assessment concludes that Plains zebras are a moderate threat to Tasmania and
recommends that imports be restricted to those license holders approved for keeping moderate
threat species.

\A‘

Pest Risk Assessment: Plains zebra Equus quagga 3/18



2. Introduction

2.1 NAME AND TAXONOMY
Kingdom: Animalia

Phylum: Chordata

Class: Mammalia

Order: Perissodactyla
Family: Equidae

Genus: Equus

Subgenus: Hippotigris

(Photo: Muhammad Mahdi Karim. Image from Wikimedia Commons
under a GNU Free Documentation License, Version 1.2)

Species: E. quagga

Sub-species or variety (if applicable): Six subspecies are recognised: the quagga (E. g. quagga)
(now extinct), Burchell's zebra (E. q. burchellii), Grant's zebra (E. g. boehmi), Selous' zebra (E. q.
borensis), Chapman's zebra (E. q. chapmani) and Crawshay's zebra (E. g. crawshayi).

Common names (including any industry or trade names): Plains zebra, common zebra,
Burchell’s zebra, painted quagga. The taxonomy of this species has been debated in scientific
literature. It has previously been listed as ‘Burchell’s zebra’ (E. burchelli), however genetics-based
research has shown Burchell’s zebra to be a subspecies of the Plain’s zebra (E. quagga) (Groves &
Bell, 2003; Lorenzen et al. 2008; Orlando et al. 2009). The naming convention of ‘Plains zebra’ (E.
quagga) is used in this assessment.

Known hybrids: Reproductively viable hybrids have been observed naturally and in captivity with
Grevy’s zebra (E. grevyi) (Cordingley et al. 2009). E. grewyi is not currently held in any Zoo and
Aquarium Association collection in Australia (Hibbard & Wilkins, 2010).

Close relatives: The Plains zebra is closely related to two other zebra species, the Mountain
zebra (E. zebra) and Grevy’s zebra (E. grevyi). Both of these species are listed as ‘endangered’ under
the IUCN Red List. Other relatives include the African wild ass (E. asinus), onager (E. hemionus),
kiang (E. kiang) and horse (E. caballus).

2.2 DESCRIPTION

Plains zebras have a white to yellowish base colour with broad stripes that are black or dark
brown. Stripes are especially broad on the flanks and extended to the midline of the belly (Long,
2003). Zebra stripes are not identical and can be used to identify individuals (Fischhoff et al. 2010).
The pattern and darkness of stripes varies geographically and between subspecies, and some
animals have stripes extending down their legs and brown ‘shadow’ lines between the stripes of the
flanks (Long, 2003). The snout is black.

\A‘

Pest Risk Assessment: Plains zebra Equus quagga 4/18



The length of the head and body (excluding tail) is 190-246cm and height to the shoulder ranges
from [10-145cm (Long, 2003). Weight varies from 175-385kg, with males slightly larger than
females (Long, 2003). Tail length is approximately 43-57cm in this species and they have a small
erect mane on the back of the neck (Long, 2003).

Young are born with a soft natal coat and have brown stripes (Estes, 1991). They typically weigh
about 32kg (Nowak, 1991).

The Plains zebra has broader stripes and a shorter mane than the related Grevy’s zebra (E. grevyi),
(Cordingley et al. 2009). Hybrids have been produced between these two species, which

demonstrate a mixture of both species, although stripes more closely resemble the Grevy’s zebra
(Cordingley et al. 2009).

Albinism has been documented among zebras, although it is rare.

2.3 CONSERVATION AND LEGAL STATUS

CONSERVATION STATUS

The Plains zebra is currently listed as a species of ‘least concern’ under the IUCN Red List (Hack &
Lorenzen, 2009). Primary threats to this species include overhunting and habitat loss due to human
development and livestock ranching (Hack et al. 2002).

One subspecies, the quagga (E. quagga quagga) has been extinct since 1909. Its extinction has been
attributed to hunting for its meat and hide and loss of habitat through overgrazing by domestic
sheep (Nowak, 1991).

LEGAL STATUS

As E. burchelli, the species is listed as an ‘extreme’ threat under the Vertebrate Pest Committee’s
threat categories (Vertebrate Pest Committee, 2007).

Under the Environment Protection and Biodiversity Conservation Act 1999, the species is listed as
‘specimens taken to be suitable for live import’ and requires a permit to import issued under this
Act. Eligible imports are for non-commercial purposes only (i.e. zoos) and exclude household pets.

Plains zebras are ‘controlled animals’ under the Tasmanian Nature Conservation Act 2002.
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3.1 LIFE HISTORY

Breeding in the Plains zebra is not strictly seasonal, although births and mating events peak in the
first months of the wet season (Estes, 1991). Females are in oestrus at monthly intervals for
periods of |-5 days (Estes, 1991) and mate with a single male (Ginsberg & Rubenstein, 1990). After
a gestation of at least 361 days (Wackernagel, 1965 cited in Pluhacek et al. 2006), a single, highly
developed offspring is born, which can walk unassisted within || minutes following birth and is
capable of cantering at just over one hour post birth (Estes, 1991). Young are weaned after 7-11|
months (Long, 2003).

Females are capable of breeding when they are 19 months old (Pluhacek et al. 2006) and there is a
typical inter-birth period of 1-3 years (Nowak, 1991). Males generally breed when they are five
years old and capable of competing for a harem (Estes, 1991). In the wild, individuals have an
average longevity of 9 years, whilst captive animals can live for up to 40 years (Long, 2003). There
is no evidence of sperm storage in this species.

Reproductively viable hybrids have been observed in the wild between the Plains zebra and Grevy’s
zebra (E. grevyi) (Cordingley et al. 2009). There have been multiple attempts to breed zebras with
other equine species such as donkeys and horses, and although viable offspring have been
produced, they are usually infertile (Allen & Short, 1997).

3.2 HABITAT REQUIREMENTS AND PREFERENCES

Plains zebras are grazers and are commonly found in grasslands and savannah woodlands. They are
found in both tropical and temperate climates, and suitable habitat ranges from sea level to
altitudes of over 3,500m (Hack et al. 2002). Deserts, dense forests and permanent wetlands tend to
be avoided (Hack et al. 2002).

Water is a limiting factor in the species’ range. Adults need to drink once per day, and lactating
females may need to drink twice per day. As a result, a group’s range is usually limited to five to
ten kilometres from a reliable water source (Hack et al. 2002).

3.3 NATURAL GEOGRAPHIC RANGE

The natural range of the Plains zebra extends into eastern, southern and western Africa. The
species’ historical range (approximately 6 million km2) is much larger than the current range (see
Hack et al. 2002), which has diminished due to pressures of habitat modification, farming and
hunting.
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The current natural range occupies areas from southern Sudan and Ethiopia to southern Angola,
northern Namibia and northern South Africa (Hack et al. 2002) (Figure I). Plains zebras are now
locally extinct in Burundi and Lesotho and may also be locally extinct in Angola although limited

data is available for this area {
(Hack & Lorenzen, 2008). l Hiaehs //
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Figure |. The current native
range of the Plains zebra (E.
quagga) (Source: Hack &
Lorenzen, 2008). The
historical native range of the
species is notably larger.
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3.4 INTRODUCED GEOGRAPHIC RANGE

Plains zebras have been re-introduced to areas in South Africa for the purpose of restocking
populations (Long, 2003). From 1970-1980, the species was re-introduced to private properties
and farms on a country wide basis (Smithers, 1983, cited in Long, 2003) and populations have been
successfully re-introduced into Golden Gate Highlands National Park, the Nduma Game Reserve,
the Transvaal region, and the Pilanesberg National Park (Long, 2003).

Attempts to introduce Plains zebras into Wonga-Wongue Presidential Reserve in Gabon were
unsuccessful (Long, 2003).

3.5 POTENTIAL DISTRIBUTION IN TASMANIA

Using modelling applications by the Bureau of Rural Science (DAFF), climate is compared between
the species’ historical distribution and potential Australian distribution (shown in Figure 2).
Modelling indicates that mainland Australia has highly similar climate which may support the
establishment of introduced populations. Tasmania’s climate is moderately similar (highest climate
match score: 6).
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Figure 2. Climate comparison between the historical range of E. quagga and Australia, where 10 is
a ‘perfect’ match and 0 is having a very dissimilar climate. Tasmania shows a match between 0 and
6. (Distribution source: Hack et al. 2002).

3.6 DIET AND FEEDING BEHAVIOUR

Plains zebras are grazers. An estimated 92.5% of the diet is grass, with shrubs and herbaceous
plants supplementing the diet (Lamprey, 1963 cited in Doku et al. 2007).

Plains zebras can be sustained on coarse low-nutrient vegetation. This is due to an efficient hind-gut
digestive system which allows them to reach high densities in areas of poor grass quality (Hack et
al. 2002). This is particularly effective when eating during migration, and many populations migrate
for hundreds of kilometres to track seasonal changes in resources and vegetation flushes caused by
rainfall (Hack et al. 2002). Home ranges can vary from 30km2 to 600km?2 (Estes, 1991) with
population densities varying from 0.7-2.2/km?2 and up to 19.2/km?2 in some areas (Long, 2003).

There is limited potential for this species to feed on agricultural plants or prey species and no
agricultural or environmental damage has been noted.
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3.7 SOCIAL BEHAVIOUR AND GROUPINGS

Plains zebras are rarely solitary and are often found in unstable herds containing multiple harems
(Fischhoff et al. 2010). Harems contain one male, 5-6 females and their dependent offspring (Estes,
1991; Fischhoff et al. 2010). Harems are founded by males and maintained via conquests with rival
males, although harems can form if a male abducts a female from her herd. Harems are relatively
stable and may last for months to years (Fischhoff et al. 2010). Ownership of females is not often
disputed as long as the male remains in fit condition (Estes, 1991). Males without harems live in
bachelor herds of 3-6 individuals, which are often young males who rehearse fighting behaviours
before leaving to start a harem (Estes, 1991).

Plains zebras are not territorial (Estes, 1991). Multiple harems may sleep in bedding grounds, which
are typically areas of open grassland. They venture from these areas during the day and spend most
of their time grazing, with small periods spent dust-bathing, rubbing, drinking and having brief rests
(Estes, 1991). The species is commonly found in association with wildebeests and other grazing
species (Estes, 1991).

Aggressive behaviour is more commonly found in males (Fischhoff et al. 2010) although the species
is not generally considered aggressive. Low level aggressive behaviour includes threats such as
shaking of the head or moving forwards with the ears back and head lowered. More aggressive
behaviours include kicking with one hind leg, without necessarily making contact (Fischhoff et al.
2010). If aggression escalates, the individual may kick with both hind legs with full force, and may
chase or rear up to kick with the forelegs and attempt to bite the neck or hock of the opponent
(Fischhoff et al. 2010).

3.8 NATURAL PREDATORS AND DISEASE

In their natural environment, potential predators of the Plains zebras include black backed jackals
(Canis mesomelas), side striped jackals (C. adustus), hunting dogs (Lycaon pictus), cheetahs (Acinonyx
jubatus), leopards (Panthera pardus), lions (P. leo), serval cats (Felis serval), caracals (F. caracal) and
spotted hyaenas (Crocuta crocuta) (Doku et al. 2007). Similar predators are not found in Tasmania;
as a result, an introduced population of Plains zebra would experience little predation pressure.

The Plains zebra may carry a variety of endoparasites including cestodes, nematodes, and bot
larvae, and is also vulnerable to the anthrax virus, African horse sickness virus (for which the zebra
is a reservoir), and protozoans Babesia and Toxoplasma (Grubb, 1981). Ectoparasites include nostril
fly larvae in the nasal cavity, lice and ticks (Grubb, 1981).

A number of diseases, including rabies, equine encephalosis, Crimean Congo hemorrhagic fever
virus, Rift Valley fever, Hendra virus, and tuberculosis, have been associated with the Equus genus
(Pavlin et al. 2009). These diseases are all List A diseases under Animal Health Act 1995 and are not
present in Tasmania.
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The Equus genus has been attributed to multiple diseases including rabies, equine encephalitis,
Crimean-Congo hemorrhagic fever virus, Rift Valley fever virus, and the mycobaterium tuberculosis
complex (Pavlin et al. 2009).

3.9 THREAT TO HUMAN SAFETY

Plains zebras are a moderate threat to human safety. They are capable of inflicting injury through
kicking and biting, but do not usually attack when unprovoked.

There is the potential for Plains zebras to carry multiple diseases and parasites. They are able to
carry parasites such as cestode and nematode worms, as well as diseases such as anthrax, rabies
and equine encephalosis. The genus is recognised for harbouring a high number of zoonoses! which
pose a risk to human safety (Pavlin et al. 2009).

3.10 HISTORY AS A PEST

Plains zebras are not considered a pest species. Populations have not established outside the
natural range and the species is not listed on the Global Invasive Species Database (2011). There is
no evidence of Plains zebras causing damage to the environment or agriculture (Long, 2003).

3.11 POTENTIAL IMPACT IN TASMANIA

If a population of Plains zebras established in Tasmania, native lowland grassland communities are
potentially at risk. Grasses makes up the bulk of the Plains zebra’s diet and grassland communities
provide a valuable food resource to this species. Tasmania’s lowland grasslands communities are
recognised as nationally threatened ecological communities under the Environment Protection and
Biodiversity Conservation Act 1999, and are threatened by heavy grazing (Commonwealth of Australia,
2009). In Tasmania, suitable climate for the Plains zebra coincides with some lowland grassland
communities.

By consuming grass, the Plains zebra has potential to compete with native browsers and
agricultural species, although any impact is unlikely to be significant unless an established population
grows to a considerable size.

" Infectious animal diseases which can be transferred to humans.
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4.1 PREVIOUS RISK ASSESSMENTS

This species is classed as an ‘extreme’ threat under the Vertebrate Pest Committee’s list of exotic
animals (Vertebrate Pest Committee, 2007).

4.2 RISK ASSESSMENT

The following risk assessment estimates the risk of the Plains zebra (Equus quagga) to Tasmania
using the Bomford model (2008) and proposes assigned threat categories and import classifications

for the species.

Species:

Plains zebra (Equus quagga)

Date of Assessment:

March 2011

Literature search type and date:

See references

Factor

Score

Al. Risk posed from individual escapees (0-2)

Animal that is unlikely to make an
unprovoked attack but can cause serious
injury (requiring hospitalisation) or fatality
when cornered or handled.

Plains zebras may potentially cause
injury by kicking and biting but only if
provoked.

A2. Risk to public safety from individual captive
animals (0-2)

Nil or low risk (highly unlikely or not
possible).

Risk arising from irresponsible use of
product is low.

Stage A. Risk posed by individual animals
(risk that a captive or escape animal would

Public Safety Risk Public Safety Risk Ranking

Score A 2 2, Highly Dangerous

harm people) =Al+A2 A = |, Moderately Dangerous
=1 A =0, Not Dangerous
= Moderately Dangerous
B1. Climate match score (I-6) 3 Moderate climate match score.
B2. Exotic population established overseas score 0 No exotic populations have been

(0-4)

established.

B3. Overseas range size score (0-2)

Overseas size range: |-70million.

The historical range is estimated at
approximately 6 million km2.

B4. Taxonomic class score (0-1)

| Mammal.

Stage B. Likelihood of establishment (risk

Establishment Risk | Establishment Risk Ranking

Pest Risk Assessment: Plains zebra Equus quagga
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that a particular species will establish a wild | Score B = I1-13, Extreme
population in Tasmania) =Bl +B2+B3+B4 | B=9-10, High
=5 B = 6-8, Moderate

B <5, Low
= Low

CI. Taxonomic group (0-4) 2 Mammal of the order Perissodactyla.

C2. Overseas range size (0-2) 0 Overseas size range <10 million kmZ.

C3. Diet and feeding (0-3) 3 Mammal that is primarily a grazer.

C4. Competition for native fauna for tree hollows 0 Does not use tree hollows.

(0-2)

C5. Overseas environmental pest status (0-3) 0 Never reported as an environmental pest
in any country or region.

Cé6. Climate match to areas with susceptible native 50% of the geographic range of one or

species or communities (0-5) more  susceptible native  species or
ecological communities that are listed as
threatened under Tasmanian legislation lies

4 within the mapped area of the six climate

match classes (10, 9, 8, 7, 6, and 5).
Lowland grassland communities in
northern Tasmania are at risk from
grazing by this species.

C7. Overseas primary production (0-3) No reports of damage to crops or other

0 primary production in any country or

region.

C8. Climate match to susceptible primary 0 The species does not have attributes

production (0-5) capable of damaging primary production.

C9. Spread disease (I1-2) 2 Mammal.

C10. Harm to property (0-3) 0 <$100,000 per year.
No harm to property has been noted.

Cl11. Harm to people (0-5) 3 Injuries or harm moderate but unlikely to

be fatal and few people at risk.

Stage C. Consequence of Establishment
(risk that an established population would
cause harm)

ASSIGNED THREAT CATEGORY:

PROPOSED IMPORT CLASSIFICATION:

Consequence Risk
Score

=sum of Cl to Cl |
=14

MODERATE

Consequence Risk Ranking
C > 19, Extreme

C = 15-19, High

C = 9-14, Moderate

C<9, Low

= Moderate

IMPORT RESTRICTED TO THOSE LICENSE

HOLDERS APPROVED FOR KEEPING MODERATE
THREAT SPECIES
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This risk assessment concludes that the Plains zebra (Equus quagga) is a moderate threat to
Tasmania and that imports be restricted to those license holders approved for keeping moderate
threat species. On the basis of this risk assessment, it is recommended that the Plains zebra be
placed on the list of imports permitted with conditions.

As defined under the Policy and Procedures for the Import, Movement and Keeping of Vertebrate Wildlife
in Tasmania (DPIPWE 2011), the following mandatory conditions will apply to the import and
keeping of this species. Additional conditions may be required.

The animal must not be released, or be allowed to escape from effective control.

Specimens seized or forfeited as a result of illegal or accidental introductions, where
rehousing is not available, will be humanely euthanized.

Animal welfare requirements under the Animal Welfare Act 1993 and any approved
Code of Practice or Management Plan must be met.

Import only permitted by holders approved to keep the species under a wildlife
exhibition licence. The licence will specify a number of conditions.

Individuals to be micro-chipped or otherwise identified, or treated to allow
identification.

Facility must meet minimum standards for welfare and security.
Facility must be available for inspection at any reasonable time.
Audits of facilities and collections.

The maximum number of individuals of a species held at the facility to be stipulated on
the licence, taking into account relevant factors. Gender may also be stipulated.

Written approval prior to movement of animals between facilities and trade of species
under licence.

Record keeping and reporting to DPIPWE as required by DPIPWE.

Collections containing species subject to approval by DPIPWE as meeting best practice
for keeping the species concerned.
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/. Appendices

APPENDIX A: CALCULATING TOTAL COMMODITY DAMAGE SCORE

Column | Column 2 Column 3 Column 4 Column 5
Industry Commodity Potential Climate Commodity
Value Index Commodity Match to Damage Score
(CVI) Impact Score Commodity | (CDS columns 2
(PCIS, 0-3) Score (CMCS, x 3 x 4)
0-5)
Cattle (includes dairy and beef) 11 N/A
Timber (includes native and 10 N/A
plantation forests)
Aquaculture 6 N/A
Sheep (includes wool and 5 N/A
meat)
Vegetables 5 N/A
Fruit (includes wine grapes) 5 N/A
Poultry (including eggs) 1.5 N/A
Cereal grain (includes wheat, | N/A
barley, sorghum etc)
Other crops and horticulture | N/A
(includes nuts and flowers)
Pigs | N/A
Bees (includes honey, beeswax, 0.5 N/A
and pollination)
Oilseeds (includes canola, 0.5 N/A
sunflower etc)
Grain legumes (includes 0.3 N/A
soybeans)
Other livestock (includes goats 0.3 N/A
and deer)
Total Commodity Damage Score (TCDS) 0
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Explove the possivilities

RESOURCE MANAGEMENT AND
CONSERVATION DIVISION

Department of Primary Industries, Parks,
Water and Environment

GPO Box 44, Hobart 7001
Ph: 1300 368 550
Email: wildlife.reception@dpipwe.tas.gov.au

Visit: www.dpipwe.tas.gov.au




