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Prevalence and body distribution of sarcoids in South African
Cape mountain zebra (Equus zebra zebra)

H J Maraisa*, P Nelb, H J Bertschingerc, J P Schoemana and D Zimmermand

INTRODUCTION
Sarcoid is worldwide in distribution

and comprises the most common tumour
in the horse15,25. The prevalence of sarcoid
in horses has been well studied and
ranges from 0.5 to 2.0 %11,15. Most reports
suggest that there is no apparent gender,
coat colour, seasonal, geographic or breed
predilection for the occurrence of sarcoid
in horses9,27. A higher incidence of sarcoid
has been suggested in Quarter horses,
Arabians and Appaloosas19, while in
Standardbreds it is purportedly lower. In
addition, an increased occurrence of

sarcoid tumours has been recognised in
certain families of horses15.

Researchers have identified an associa-
tion between susceptibility to sarcoid and
certain heritable cell-surface proteins,
called major histocompatibility antigens.
The major histocompatibility complex
(MHC) is a group of genes that code for
proteins involved in the immune response
as well as protein components of the
compliment system. The MHC comprises
3 different classes of genes with different
locations and different functions. Class II
genes have been implicated in suscepti-
bility to sarcoid tumours4,5,18. This class of
genes codes for proteins found on the
surface of lymphocytes and macrophages
which act as receptors for foreign anti-
gens. These receptors are responsible for
the presentation of bound antigen to cells
of the immune system30. Class II MHC
genes that encode particular equine
leukocyte antigen (ELA) haplotypes,
including ELA W13, have been associated

with increased susceptibility to sarcoid
tumours4,10,14. Sarcoid tumours are fibro-
blastic in origin and have been reported to
occur most commonly on the legs, ventral
trunk and head of Equidae24,29. Sarcoids
have a reputation for being notoriously
difficult to treat due to their locally
infiltrative growth pattern, their simulta-
neous occurrence at multiple sites and
their localisation at sites which compro-
mise excision16,28. In addition, they show
high rates of recurrence after treatment or
excision24,31.

The Cape mountain zebra (Equus zebra
zebra) has been described as one of the
rarest mammals in South Africa and in the
world23. There are around 1500 animals
remaining in populations, which are
spread among various national parks,
reserves, zoos and private reserves (SP
Sasidharan, Faculty of Veterinary Science,
Onderstepoort, pers. comm., 2005). All
South African Cape mountain zebra
(CMZ) are descendants from no more
than 30 individual animals originating
from 3 populations namely those at
Mountain Zebra National Park (MZNP),
and Kammanassie and Gamka Mountain
Nature Reserves near Cradock3. All 3 of
these populations had been confined to
fenced areas for many generations and it
is therefore likely that they are consider-
ably inbred today.

A recent study was undertaken to docu-
ment the degree of inbreeding in CMZ in
Bontebok National park (BNP) and
Gariep Nature Reserve (GNR). Domestic
horse microsatellites were used to obtain
allelic information. These two populations
were compared to populations of CMZ
without any history of sarcoids. The
sarcoid affected populations had the
lowest level of heterozygosity and poly-
morphism, thereby confirming their
limited genetic diversity26.

The current CMZ population in South
Africa occurs in isolated units. Approxi-
mately 350 animals are held in the MZNP.
Seeded populations from MZNP held in
Bontebok National Park, Karoo Nature
Reserve, and Gariep Nature Reserve, are
currently estimated at 19 375 and 70
animals, respectively. The only original
populations of CMZ still persisting are
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ABSTRACT
There are no reports in the literature describing any tumours, and specifically sarcoids, in
zebras. The equine sarcoid, a locally aggressive, fibroblastic skin tumour, is the most
common dermatological neoplasm reported in horses. The Cape mountain zebra (CMZ)
has been described as one of the most vulnerable mammals in South Africa with current
populations existing in isolated units. All South African CMZ are descendants from no more
than 30 individual animals originating from 3 populations, namely the Mountain Zebra
National Park, and Kammanassie and Gamka Mountain Nature Reserves near Cradock.
The possibility therefore exists that the existing populations arose from a very small gene
pool and that they are considerably inbred. A reduction in major histocompatibility com-
plex diversity due to genetic bottlenecks and subsequent inbreeding probably contributed
to uniform population sensitivity and the subsequent development of sarcoid in two CMZ
populations, namely in the Bontebok National Park and Gariep Nature Reserve. The entire
population of CMZ in the Bontebok National Park was observed and sampled during 2002
to document the prevalence and body distribution of sarcoids. During the same year, a
comparative study was carried out on an outbred population of Burchell’s zebra in the
Kruger National Park. The prevalence in CMZ in the Bontebok National Park was 53 %,
while the Burchell’s zebra in Kruger National Park had a prevalence of 1.9 %. The most
common sites for sarcoid in CMZ were the ventral abdomen and limbs. Prevalence of
sarcoids in horses recorded in the literature varies between 0.5 % and 2 %. The Gariep Na-
ture Reserve recently reported a prevalence of almost 25 % in CMZ in the reserve.

Key words: head, bodily distribution, Bontebok National Park, Cape mountain zebra,
Gariep Nature Reserve, prevalence, sarcoid.
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believed to be in Gamka Mountain Nature
Reserve, Cradock, and Kamanassie Parks
(B L Penzhorn, Faculty of Veterinary Sci-
ence, Onderstepoort, pers. comm., 2004).
There are other minor seeded popula-
tions, which originated from established
populations such as the MZNP herd or
from other original populations, such as
the 130 CMZ in Commando Drift Nature
Reserve, near Cradock.

High morbidity due to sarcoid tumours
has been reported in the CMZ of the BNP
and GNR. No studies have previously
been conducted to determine the preva-
lence and body distribution of sarcoids in
the CMZ, despite these reports. A few
mortalities, due to severe lameness, have
even been attributed to this condition. In
this paper the prevalence and body distri-
bution of sarcoids in the CMZ of BNP are
reported and compared with CMZ in
GNR and an outbred population of BZ in
KNP.

MATERIALS AND METHODS
During the study, the entire population

of CMZ in the BNP was investigated. The
sarcoids included in this study were
tentatively identified based on their gross
morphology according to Pascoe and
Knottenbelt22 and subsequently all con-
firmed by histopathology (to be reported
in another paper).

The BNP is situated in the foothills of
the Langeberg Mountains, located in
the region of Swellendam. The park was
proclaimed in 1931 to prevent the last few
remaining Bontebok from becoming an
extinct species. The region has a temper-
ate climate with an average rainfall of
about 500 mm per annum, occurring
mainly during early summer and winter
and is also one of the largest remaining
‘Renosterveld islands’ containing several
plant species found nowhere else in the
world. The 2786 hectare park is bordered
to the south by the Breede River and
provides a refuge for species like Bontebok,
CMZ and Red hartebeest. Coordinates
for BNP are longitude 20°06.01.36’E and
latitude 34°33.01.11’S.

All CMZ in BNP were immobilised
during 2002. A total of 15 CMZ was
present in the park, consisting of 9
females (6 subadults and 3 adults) and 6
males (3 subadults and 3 adults). All ani-
mals were immobilised from a helicopter
using a combination of 4–7 mg etorphine
hydrochloride (M99® Novartis, Isando),
40–80 mg azaperone (Azaperone® Bayer-
Animal Health, Isando) and 1500 i.u.
hyaluronidase (Hyalase® Kyron Labora-
tories, Benrose). Once the animals were
down, a ground team moved in and
covered their eyes and blocked the ears.
All animals were identified by microchip

and the markings on either side were re-
corded by means of digital photography.
After a thorough examination, the pres-
ence and distribution of tumours was
recorded on a body chart. Sizes and
appearance were recorded by means of
digital photography. Distribution was
divided into 3 anatomical locations: head
and neck, ventral abdomen and limbs.
Reversal of anaesthesia was done with
8–14 mg diprenorphine HCL (M50-50®

Novartis, Isando).
The observations of the CMZ in the

GNR is described by Nel et al.21. For the
prevalence of sarcoid the 2002 survey,
where each of the 77 CMZ was examined,
was used. For the distribution of sarcoids
on the body all cases observed in the GNR
from 1996 to 2003 were used.

A control outbred population of 104
randomly selected Burchell’s zebra (BZ)
with an expected lower prevalence of
sarcoids were observed in the Kruger
National Park (KNP) over a period of a
week. To avoid the possibility of observing
the same zebras the location was changed
from day to day. The animals were ob-
served with binoculars at close range on
bare ground or in short grass to record
any sarcoid-like growths. They were
grouped according to sex and approxi-
mate age (male, female, foals, subadults,
adults). The presence of tumours and
distribution on both sides of each animal
were recorded.

Statistical analysis
Fisher’s exact test for proportions was

used to analyse the 2002 prevalence data
of the 3 parks (Table 1). To compare median
number of sarcoids on the head and neck,
ventral abdomen and limbs of the CMZ in
the BNP and GNR the Kruskal-Wallis test
was used (Table 2).

RESULTS

Prevalence of sarcoids
The prevalence results between the 3

parks are summarised in Table 1. Eight of
15 (53 %) of the CMZ population at BNP
had tumours. Of the affected animals, 4 of

8 (50 %) had multiple tumours. Two of the
104 (1.9 %) BZ observed had growths that
looked similar to the sarcoids seen in the
CMZ. The prevalence was higher in the
BNP than the GNR (P = 0.034) and both
the BNP and GNR CMZ had a much
higher prevalence than the BZ of the KNP
(in both cases P < 0.001).

Distribution on the body
Of the 8 sarcoid cases found in the BNP,

1 CMZ (12.5 %) had lesions on the head
and neck, 6 (75 %) on the ventral abdo-
men and 4 (50 %) on the limbs (Fig. 1). The
combined CMZ data from the BNP and
GNR revealed a lesion predilection of
40 % (19 of 47) on the head and neck, 81 %
(38 of 47) on the ventral abdomen and
25.5 % (12 of 47) on the limbs (Table 2).
There was a statistically significant differ-
ence in overall prevalence between the 2
parks, but no difference in body location
prevalence between sexes. However,
there was a tendency for a greater preva-
lence of tumours in BNP on the limbs
(P = 0.0618) and a significantly greater
prevalence of tumours in BNP than GNR
on limbs plus the body (P = 0.0418).

Of the two BZ observed in KNP 1 (50 %)
had 1 lesion on the head and neck, while
the other one (50%) had a lesion on the
abdomen. No lesions were found on the
limbs (Fig. 1).

DISCUSSION
There is evidence that the development

of sarcoids in horses may be associated
with a genetic predisposition1. The CMZ
in BNP originated from the MZNP,
whereas the animals in GNR all came
from a founder population numbering 6
animals originating in the Cradock area.
It is likely that these 2 populations went
through a genetic bottleneck in recent
years. Research has shown a strong asso-
ciation between risk of sarcoid develop-
ment and certain alleles of the Class II
region of the equine MHC7. A possible
reduction in major MHC diversity due to
genetic bottlenecks and subsequent
inbreeding may have contributed to
uniform population sensitivity and the
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Table 1: Prevalence of sarcoids in the Cape Mountain Zebra and Burchell’s zebra in the
respective parks during 2002.

Park or Reserve Total number of zebra Prevalence Affected animals with
observed in 2002 multiple tumours

BNP (CMZ) 15 8 (53 %)a,b 4 (50 %)
GNR (CMZ) 77 19 (24,7 %)a,c 14 (73.7 %)
KNP (BZ) 104 2 (1.9 %)b,c 0

BNP = Bontebok National Park; GNR = Gariep Nature Reserve; KNP = Kruger National Park; CMZ = Cape
Mountain zebra; BZ = Burchell’s zebra.

aPrevalence of sarcoids in BNP higher than GNR (P = 0.034).
bPrevalence of sarcoids in BNP higher than in BZ of the KNP (P < 0.001).
cPrevalence of sarcoids in GNR higher than in BZ of the KNP (P <0.001).



subsequent development of sarcoid in
these 2 CMZ populations. The recent
study by Sasidharan26 showed specific
heterozygote deficiency within the 2 pop-
ulations of the BNP and GNR. This is clear
evidence that the genetic diversity of
these small and isolated populations of
CMZ has been reduced, possibly account-
ing for the high prevalence of 53 % and
25 % of sarcoid tumours observed, in the 2
parks respectively.

Although isolated cases of sarcoid have
been diagnosed in BZ, there have been no
confirmed reports in the KNP population.
Our observations on random groups of
BZ revealed a prevalence of 1.9 % of
sarcoid-like growths. This is similar to the
prevalence found in horses worldwide,
which are assumed to be relatively
outbred. The prevalence in our observed
population of BZ may even be lower due
to the fact that some or all of these
growths that were recorded may be
normal warts/papillomas on the skin or
abnormal connective tissue after injury.

The head, limbs and abdomen were the
most common sites for sarcoids in this
study. Jackson12 reported the predilection
sites for equine sarcoids as the lower
portions of the limbs, especially the meta-
carpal area, the head, particularly the
eyelids and lips, and the prepuce.
Three other studies are in agreement and
found the most frequent sites for sarcoid
to be the legs, ventral trunk and head
(around eyes, pinnae, and commissures
of lips)6,20,29. A retrospective review of 99
studies, representing 662 sarcoids found
the following relative predilection sites:
legs, 45.8 %; head and neck, 31.6 %; chest
and trunk, 8.8 %; abdomen and flank, 6 %
and prepuce, 3.6 %29.

Statistically the prevalence of sarcoid
was higher in BNP CMZ than in the GNR.
The significance of this finding should be
viewed with caution, however, because
the GNR population was manipulated
following the outbreak of sarcoid in 1995.
A total of 13 sarcoid affected and 22
non-affected CMZ were removed from
the Reserve from 1996 to 2001.

The CMZ of BNP had the highest number

of sarcoids on the ventral abdomen and
legs, whereas in the GNR the prevalence
was also highest on the ventral abdomen,
but was followed by the head and then
the legs21. The combined ventral body
parts (ventral abdomen plus limbs) of
CMZ in the BNP had a significantly
higher number of sarcoids than in the
GNR Table 2; P = 0.0418). This could be
partly ascribed to the different vegetation
types occurring in the 2 reserves. The
vegetation in the BNP consists mainly of 2
key groups, namely Fynbos and coastal
Renosterveld, although the latter is only
found in limited areas of the reserve. A
specific feature of the Fynbos in this
reserve is the high prevalence of prickly
bush (Cliffortia ruscifolia). This sturdy
shrub has needle-like leaves that can
easily traumatise the skin. In horse
sarcoid, lesions often occur at wound sites
or sites that are predisposed to trauma.
Sarcoids may even appear in freshly heal-
ing wounds in previously unaffected
horses or re-occur at the same site follow-
ing apparent complete surgical removal
of sarcoids up to 10 or more years later12,22,29

Another author also reported an in-
creased incidence of tumour develop-
ment 3 to 8 months after the healing of a
wound24. In the BNP the legs of CMZ are
continually exposed to trauma by the

prickly bush, which may explain the high
frequency of lesions on the legs. The GNR
habitat is mainly Nama Karoo with the
dominant vegetation consisting of grassy,
dwarf shrubland interspersed with grass-
like Tassel Bristlegrass (Aristida congesta)
and Lehmann’s Lovegrass (Eragrostis leh-
manniana). On the stony plains, Kapok-
bush (Eriocephalus ericoides), Silverkaroo
(Plinthus karooicus) and Perdekaroo
(Rosenia humilis), amongst many other
shrubs, are common. They are unlikely to
inflict trauma to the skin. The small popu-
lation and thus sample size in the BNP is a
potential source of bias and precludes
firm conclusions being drawn. The study
was also not designed to prove causality
and the influence of habitat on the rela-
tive body distribution of sarcoids thus
remains purely speculative. It is impor-
tant to note here that the study in Bonte-
bok was done during a single year, while
the study in GNR was performed over a
period of 8 years. The data collected in
GNR can further be influenced by the fact
that animals with sarcoids were removed
from the population over the study
period. Some authors have also pointed
out that the limbs of horses are apparently
more frequently affected in warmer cli-
mates (e.g. Australia and the southern
United States), than in European coun-
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Table 2: Numbers of sarcoid affected Cape Mountain Zebra and numbers of sarcoids on the head and neck, ventral abdomen, limbs and
combined ventral abdomen and limbs in the Bontebok National Park (2002) and Gariep Nature Reserve (1996–2003).

Park/reserve Total sarcoid Head and neck Ventral abdomen Limbs Combined ventral
and period affected animals abdomen + limbs

Animals Lesions Animals Lesions Animals Lesions Animals Lesions

BNP (2002) 8 1 (12.5 %) 2a 6 (75 %) 9a 4 (50 %) 5b 8 (100%) 14c

GNR (1996–2003) 39 14 (35.9%) 18a 25 (64.1%) 32a 8 (20.5%) 8b 30 (76.9%) 40c

BNP = Bontebok National Park; GNR = Gariep Nature Reserve.
aNo difference between prevalence of tumours on the head and neck and ventral abdomen between the two parks (P = 0.2766 and 0.4224, respectively).
bThere was a tendency for a greater prevalence of tumours in BNP on the limbs (P = 0.0618).
cSignificantly more tumours on combined ventral body parts in BNP than GNR (P = 0.0418).

Fig. 1: Body distribution of sarcoids in Cape mountain zebra in the Bontebok National Park
(2002) and Gariep Nature Reserve (1996–2003). Although the distribution of the Burchell’s
zebra are 50 %, note must be taken that the prevalence was only 2 animals out of 104.



tries15. The 25.5 % limb distribution in our
study thus supports the assertion of these
authors17,22.

Bastianello2 differed slightly from Jack-
son12 and reported that the head, particu-
larly the ear, followed by the trunk and
limbs was the most common site for
sarcoids. In another study of 1044 sarcoids,
39 % lesions were found on the head and
neck, 26 % on the body and 35% were on
the legs19. Although, compared with BNP,
the CMZ in GNR had a higher frequency
of sarcoid on the head and neck; most
authors agree that sarcoids can appear on
any part of the body19,24,29.

Sarcoids, arising at multiple sites, are
relatively common24. The incidence of
multiple tumours in horses varies from
14 % to 84 %8,13,24. This is similar to our
study where we found 50 % and 36 % of
CMZ with multiple sarcoids in BNP and
GNR, respectively.

This study confirmed the high preva-
lence of sarcoids in CMZ in the 2 reserves
in South Africa. We suspect that the
inbred nature of these animals contrib-
utes to this high prevalence and suggest
that further genetic studies are needed to
confirm this.

ACKNOWLEDGEMENTS
We would like to thank all the staff of the

Bontebok National Park and Gariep Nature
Reserve for their technical support and
Profs Thompson and Nöthling for their
assistance in the statistical analysis of the
data.

REFERENCES
1. Angelos J, Oppenheim Y, Rebhun W,

Mohammed H, Antczak D F 1988 Evalua-
tion of breed as a risk factor for sarcoid and
uveitis in horses. Animal Genetics 19:
417–425

2. Bastianello S S 1983 A survey on neoplasia
in domestic species over a 40-year period
from 1935 to 1974 in the Republic of South
Africa. IV. Tumours occurring in Equidae.
Onderstepoort Journal of Veterinary Research
50: 91–96

3. Bigalke R. 1952 Early history of the Cape
Mountain zebra. African Wildlife 6: 143–
153mm

4. Brostrom H 1995 Equine sarcoids. A clinical
and epidemiological study in relation to
equine leucocyte antigens (ELA). Acta
Veterinaria Scandinavica 36: 223–236

5. Brostrom H, Fahlbrink E, Dubath M L,
Lazary S 1988 Association between equine
leucocyte antigens (ELA) and equine sarcoid
tumors in the population of Swedish
halfbreds and some of their families. Veteri-
nary Immunology and Immunopathology 19:
215–223

6. Campbell R F, Pascoe R R 1984 Equine
fibrosarcoma (sarcoid). In Refresher course
for veterinarians, Sydney, 21–25 May 1984,
129–135. Post-Graduate Committee in Vet-
erinary Science, Sydney, Australia: 21–25

7. Chambers G, Ellsmore V A, O’Brien P M,
Reid S W, Love S, Campo M S, Nasir L 2003
Association of bovine papillomavirus with
the equine sarcoid. Journal of General Virol-
ogy 84: 1055–1062

9. Cotchin E 1977 A general survey of tumours
in the horse. Equine Veterinary Journal 9:
16–21

10. Genetzky R M, Biwer R D, Myers R K 1983
Equine sarcoids: causes, diagnosis, and
treatment. Compendium on Continuing
Education for the Practicing Veterinarian 5:
S416-S420, S422

11. Gerber H 1989 The genetic basis of some
equine diseases. Equine Veterinary Journal
21: 244–248

12. Goodrich L, Gerber H, Marti E, Antczak D F
1998 Equine sarcoids. Veterinary Clinics of
North America, Equine Practice 14: 607–623

13. Jackson C 1936 The incidence and pathol-
ogy of tumours of domestic animals in
South Africa. A study of the Onderstepoort
collection of neoplasms with special refer-
ence to their histopathology. Onderstepoort
Journal of Veterinary Research 6: 1–460

14. Lane J G 1977 The treatment of equine
sarcoids by cryosurgery. Equine Veterinary
Journal 9: 127–133

15. Lazary S, Gerber H, Glatt P A, Straub R 1985
Equine leucocyte antigens in sarcoid-
affected horses. Equine Veterinary Journal 17:
283–286

16. Marti E, Lazary S, Antczak D F, Gerber H
1993 Report of the first international work-
shop on equine sarcoid. Equine Veterinary
Journal 25: 397–407

16. McConaghy F F, Davis R E, Hodgson D R
1994 Equine sarcoid: a persistent therapeu-
tic challenge. Compendium on Continuing

Education for the Practicing Veterinarian 16:
1022–1030

17. McConaghy F F, Davis R E, Hodgson D R
1996 Equine sarcoid: a persistent therapeu-
tic challenge. Ippologia 7: 41–44, 47

18. Meredith D, Elser A H, Wolf B, Soma L R,
Donawick W J, Lazary S 1986 Equine leuko-
cyte antigens: relationships with sarcoid
tumors and laminitis in two pure breeds.
Immunogenetics 23: 221–225

19. Miller R I, Campbell R F 1982 A survey of
granulomatous and neoplastic diseases of
equine skin in north Queensland. Austra-
lian Veterinary Journal 59: 33–37

20. Miller R I, Norton J H, Summers P M 1980
Black-grained mycetoma in two horses.
Australian Veterinary Journal 56: 347–348

21. Nel P J, Bertschinger H, Williams J, Thomp-
son P N 2006 Descriptive study of an out-
break of equine sarcoid in a population of
Cape mountain zebra (Equus zebra zebra) in
the Gariep Nature Reserve. Journal of the
South African Veterinary Association 77:
184–190

22. Pascoe R R, Knottenbelt D C 1999 Manual of
equine dermatology. W B Saunders, London

23. Penzhorn B L, Novelli P A 1991 Some be-
havioural traits of Cape Mountain zebras
(Equus zebra zebra) and their implications for
the management of a small conservation area.
Applied Animal Behaviour Science 29: 293–299.

24. Ragland W L, Keown G H, Spencer G R 1970
Equine sarcoid. Equine Veterinary Journal 2:
2–11

25. Ragland W L, McLaughlin C A, Spencer G R
1970 Attempts to relate bovine papilloma
virus to the cause of equine sarcoid: horses,
donkeys and calves inoculated with equine
sarcoid extracts. Equine Veterinary Journal 2:
168–172

26. Sasidharan S P 2005 Comparative genetics
of selected southern African Mountain
zebra populations. MSc thesis, Faculty of
Veterinary Science, University of Pretoria

27. Scott D W 1988 Large animal dermatology.
W B Saunders, Philadelphia

28. Sellon D C, Long M 2007 Equine infectious
diseases. W B Saunders, St Louis, Missouri

29. Sullins K E, Lavach J D, Roberts S M,
Severin G A, Lueker D 1986 Equine sarcoid.
Equine Practice 8: 21–27

30. Tizard I 1992 Veterinary immunology, an
introduction (4th edn). W B Saunders, Phila-
delphia

31. Vingerhoets M, Diehl M, Gerber H,
Stornetta D, Rausis C 1988 Treatment of
equine sarcoid by CO2 laser. Schweizer
Archiv für Tierheilkunde 130: 113–126

148 0038-2809 Tydskr.S.Afr.vet.Ver. (2007) 78(3): 145–148



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /AmazoneBT-Regular
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00667
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.01000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 800
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 2.00500
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /SyntheticBoldness 1.000000
  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


