EQUUS 2009, Zoo Praha

Monitoring of agonistic behaviour and foal mortalit vy
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Mongolian Gobi
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INTRODUCTION

Understanding the variables in!luencing natality andrtality is particularly im-
portant for the conservation of small populations ifirtan and Braude 2009). "e
re-introduced Przewalski's horséquus ferus przewalgknopulation in Takhin
Tal, in south-western Mongolia, has been naturaltyaasing since 2001 (Slotta-
-Bachmayer et al. 2004; Fig. 1). Samples from aecaasnals are being collec-
ted following a standard necropsy protocol and posttem analyses were able
to clarify the proximate and ultimate causes of deaieveral incidents (Robert
et al. 2005). However, due to the large expanse siuthe area and the presence
of carrion eating vultures it is rather di#cult to $nd the carcass of a missing Prze-
walski's horse and con$rm the cause of death. "uargé portion of Przewalski's
horses just disappear without a trace, especially small foal

In 2006 only twelve out of 33 (36 %) foals survived wniter, despite good
pasture conditions. Whereas most foals just disaguk three carcasses showing
bite marks were retrieved. "e bite marks were interpaetes signs of wolf preda-
tion by the local rangers and consequently wolf predan general was blamed
for the high foal losses. However, the wolf poputatiche area is heavily perse-
cuted and wolf densities are believed to be low @€y et al. 2008). Further-
more, without a detailed necropsy the cause of darathe distinction between
predation and scavenging are very hard to determine (Robert et al. 2005).

In feral horses reproductive success has been shavanrédate with harem
stability (Cameron et al. 2009). In addition, maregroups with more than one
sexually active stallion had a lower fecundity and foals experienced a higher mor-
tality (Linklater et al. 1999).

Furthermore, the killing of foals by conspeci$cs, aafhpby stallions, is well
documented for Przewalski's horses and other equidsrucaptive conditions
(Ryder and Massena, 1988, Pluh*+ek and Barto/ 200%reas Feh and Munk-
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Fig. 1: Development of the Takhin Tal Przewalski's horse patpn in south-western Mongolia until
December 2009.

htuya (2008) suggest that only zoo bred stallionshagriew up in unnatural so-
cial groups are prone to infanticide, growing eviefrom other areas suggests
that infanticide is unlikely to be an artefact of captedition or origin. Single
observations of stallions killing foals of both sexeg wetependently made in
the semi-reserve Pentezug in Hungary (W. Zimmermaars.gomm.) as well as
in free-ranging herds in Hustain Nuruu (N. Bandgre. comm.) and Takhin Tal
(O. Ganbaatar, pers. comm.).

In the majority of the documented infanticide casess suggested that it was
not the father, but rather an unrelated stalliontttha the killing. But in contrast
to other species like lionBPdnthera lepPacker and Pusey 1983) or brown bears
(Ursus arctqgsSwenson et al. 1997), the killing of young o:spnmgquids does
not shorten the reproductive interval. "us the unre&at stallion does not seem
to increase his chances for reproduction by killingrarelated foal. However the
killing of a foal may result in a better body condition of the mare and thus increa-
se the probability of a successful pregnancy. Amatiee explanation might be
the elevated testosterone level in a newly estadblisrem stallion (McDonnell
and Murray 1995, Sterregaard et al. 2002) and the reluctance of mares to accept
a new breeding partner. Young foals might by accideabme involved in quar-
rels and subsequently get wounded or act as a dmmblag® for a temporarily
aggressive stallion.

In summer 2006 group stability of Przewalski's horgerha in Takhin Tal
had decreased due to the loss of several leadrstallis resulted in new group
formations and frequent shi<s of animals among groups, which was likely asso-

114 EQUUS



T, W
i Takhl ~ B
* c -

L -

» -~
® Eesp,",fg“"'"' B Swamp China e PP
Rivar High maountains :'
= ¥ L
permanent 7% Sum boundary g 25 50 Kilometers |

_-'-."r_-u'i seasonal :"';" Mational bordor T —

Fig. 2: Great Gobi B Strictly Protected Area in south-western Mongolia.

ciated with a higher level of antagonistic behaviour. In addition, multiple foals
ended up in harems where the lead stallion was notfttber, possibly making
them more vulnerable to infanticide. In February 2@®other two lead stallions
died, which again resulted in the formation of rgmeups. "is situation provi-

ded a unique opportunity to investigate whether social unrest is coupled with an
increased level of agonistic behaviour, which in tusalts in high foal mortali-

ties within the a:ected groups.

STUDY AREA

"e Takhin Tal study area is located in the north-éas corner of the Great Gobi
B Strictly Protected Area in south-western Mongolig.(E). "e SPA, was esta-
blished in 1975 and encompasses some 9,006fldasert steppes and semi-de-
serts (Zhirnov and Ilyinsky 1986). "e climate of tiereat Gobi B, is continental
with long cold winters and short, hot summers. Averagnual temperature is
1 =C and average annual rainfall is 96 mm with la ¢he&dng summer. Average
snow cover lasts 97 days. Rain and snowfall cargbly kiariable from year-to-
-year in space and time (Zhirnov and llyinsky 1986, Kacyangbubl. data).
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Fig. 3: Tanja Nikowitz observing the Przewalski's horse hakésndol.

"e landscape of the area is dominated by plains in thstend rolling hills
in the west. "e Altai Mountains !ank the park to thaorth, and the Takhin Shar
Nuruu Mountains form the southern border with Chinae¥tions range from
1,000 to 2,840 m. Desert areas are widely dominat€thdryyopodiaceae, such
as saxautaloxylon ammodendroand Anabasis brevifolid'e steppe areas are
dominated by Asteraceae, suchAsiemisiaand Ajania, and Poaceae lik&tipa
andPtilagrostigVon Wehrden et al. 2006).

"e SPA is used by approximately 100 families with apgmately 60,000
head of livestock (sheep and goats, horses, acattleaanels), predominantly in
winter and during the spring and autumn migration (Kacdgnet al. 2007). In
summer, human presence in the park is almost négigDther wild ungulates
of the steppe areas are goitered ga@&aleella subgutturosasiatic wild ass and
Przewalski's horse. "e only large mammalian predatothe grey wolfCanis
lupus(Kaczensky et al. 2008).

MATERIAL AND METHODS

We observed eight di:erent harem groups, roaming in the vicinity of the Takhi
camp, during 27 observation periods between 14 July &r&eptember 2007
(Tab. 1; Groups are named a<er the lead stallfm)observation period nor-
mally started at midday of the $rst day and ended at midday the next day. "us
within two weeks each group was observed oncehenidiestigation continued
with the second observation of the $rst harem group.
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Tab. 1: Observed Przewalski's horse harems in Takhin Tal 2007.

Individuals Fx  sex age birth sire death death cause
Mondol-group

Mondol stallion 10 10.05.897

Tsgaadai mare 1" 06.06.96

Irnj mare 13 02.08.94

Dorathee mare 8 06.06.99

Dorothee’s foal _mare 0 10.06.07  Mondol 20.05.07 disappeared
Khokhoo mare 10 19.11.96

Khokhoos foal F10  stallion 0 20.06.07 Mondol

Soir mare 10 31.03.97

Soirs foal F11 mare 0 03.06.07 Mondol

Telmen mare 5 15.05.02

Telmens foals. F12  stallion 0 20.06.07  Mondol 1511.07 backleg broken
Sormuus mare 3 13.06.04

Buman mare 2 29.04.05

Azaa stallion 2 21.05.05

Khatan mare 1 21.05.06

Bokhoo mare 1 03.06.06

Sumber stallion 1 24.06.06

Tumen mare 1 30.06.06

Matar stallion 1 02.07.06

Zandan-group

Zandan stallion 9 28.05.98

Misheel mare 10 28.05.97

Misheels foal F& stallion ] 03.06.07 Zandan

Maral mare 7 23.05.00

Maral foal F7 stallion 0 07.07.07  Tuulai

Kherlen mare 7 26.05.00

Kherlen's foal F8 mare 0 Beogin of July Zandan

QOrkhaon mare T 15.07.00

Orkhaon foal F9 mare 0 02.07.07  Tuulai

Oroo mare 5 24.06.02

Erdene mare 4 19.02.98

Erdene’s foal 10.07.07 Tuulai 10.07.07 disappeared
Zorgol rmare i 20.05.00

Saran mare 4 09.04.03 _
Saran’s foal mare 0 26.06.07  Tuulai 29.05.07 disappeared
Bars stallion 2 09.05.05

Burd stallion 2 25.05.05

Taij stallion 1 09.05.06

Jiguur-group

Jiguur stallion 15 12.06.92

Sogoo mare 14 01.12.92

Sogoos foal F3 stallion 0 31.05.07  Jiguur

Gurguul rmare 12 07.05.95

Gurguuls Toal F2 stallion 0 26.04.07  Jiguur

Od mare 13 23.04.94

Ods foal F1 rmare 1] 22.04.07  Jiguur

Itgel mare 11 12.06.96

Itgels foal F4 stallion 0 09.05.07  Jiguur

Taikhar stallion 3 12.05.04

Agsam stallion 2 24.06.05

Maran mare 2 01.09.05

Maizii mare 1 24.04.06
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Moogii's group

Moogii stallion 8 08.10.99
Tschandaga mare 16 11.05.91
Tschandaga's foal F17 0 30.08.07  Pas (Khowch)

DDI mare 20 11.05.87
Toot's foal [ 25.07.07

stallion
mare
mare
mare
Myangan’s group
Myangan stallion 7 01.05.00
Zuram mare 5 02.06.02
Zuram’s foal F15  mare 0 12.07.07 Myangan
5

Ners mare 10.06.02

Huvhar mare 06.06.04

Nomkhen’s group

Nomkhon stallion 5 07.05.02

Bulga mare 12 07.05.95

Uugan mare 15 02.09.92

Nuden rmare 3 20.05.04

Holog mare 2 30.06.05

Uugans foal F13  mare 0 Pas (Khowch)
Khuchit's group

Khuchit stallion 8 16.06.99

Uugan mare 15 02.09.92

Nuden mare 3 20.05.04

Holog mare 2 30.06.08

Uugans foal F13  mare 0 Khowch
Selenge-group

Selenge stallion 7 28.08.00

Yyl mare 13 17.04.94

Sonja . mare 13.06.00
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Fig. 4: Observation time for the dilerent harem groups.

We completed four observation periods for the harenamddl, Myangan,
Selenge, Jiguur and Zandan, two for the harems Khiidrinkhon and Moogii,
and one of the mare Bulga and her foal (Tab. 1). Herser observation periods
were due to the timing of social changes>

"e Khuchit harem was taken over by the stallion M&hon half way through

our investigation.

"e $rst foal in Moogii's group died before July arttie second foal was not

born before the second half of our investigation period.

"e mare Bulga and her foal separated from their hargroup and were ob-

served additionally to the harem observation schedule.

Once located, we observed a harem continuously ugegjght, binoculars
or a telescope. During observations we were situatedeap on the !at desert-
-steppe or on a hill. Because !ight distances of the individual harem groups vari-
ed quite strongly, our search e:ort was also quiteadei resulting in di:erences
in the actual time harems were available for observations (Fig. 4)

We distinguished seven main behavioural categoreds @) and additionally
recorded> start and end of observation, initiatortanget of antagonistic beha-
viour, comments, other disturbances, location, distamlirection and observer.
We further recorded the condition of each individuakse using the grading
chart of Rudman and Keiper (1991; 0 ? very skinny, 1 ? thin, 2 ? fair, 3 ? good,
4 ? fat, 5 ?very fat). However, due to long observatiistances, we were not
always able to record condition. Any horse found deasl investigated following
a necropsy protocol and documented with pictures.

EQUUS119



Tab. 2: Ethogram coding used for our investigation.

category

behaviour

A aggressive interaction

D disturbance by external source

F! foal " drinking
F? unknown foal drinking

I interruption of observation

N main behaviour of whole group
(>50 % of adult animals)

@) other interesting behaviour

P positive interaction

attacking
biting
chasing
®ghting
kicking
play®ghting
threatening

alert
“eeing
moving
running
scared

drinking (F1, F2¥4 F17)
drinking

approaching by car
moving by car to a better spot

drinking
grazing
moving
resting

drinking attempt
mating attempt
observation condition
other group
smelling, tasting
wallowing

earling drinking
hardly visible

not visible

partly visible

grooming
playing
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Fig. 5: The mare Khokhoo and the three foals of Mondol harem.

To compare aggression within the harem (intra-aggresateractions) and
account for di:erences in group size, we divided the time any harem member
spend involved in antagonistic behaviour and the beanof times antagonistic
behaviour was observed by the total observation (tdumtion + expressed as
minutes per hours and horse) and the number of n@i{forses in the individual
harem (frequency + expressed as N per hour and)hdiseompare aggression
between harems (inter-aggressive interactions) we calculated the average number
of aggressive encounters per hour (duration + expressedinutes per hours)
and the average number of aggressive encounters pe(fleguency + expres-
sed as N per hour). For visualisation we used pno@dCEL and sorted harems
from the larges to smallest groups on the x-axis.

RESULTS

1. Fate of individual Przewalski's harem groups

Mondol

"e Mondol group counted 15 adults and three foalsdF5). Mondol was the
father of all the foals in his harem. Dorothee's lieal already disappeared before
the start of our observation. In July all foals were in good condition, playing with
and grooming each other. Telmen's foal (F12) got sigvejared on the right

hind leg at the beginning of August. It was hardly st weight on the a:ec-

ted leg, mostly walking on three legs (Fig. 6). "e leg could have been broken.
Although the foal survived until the end of our obséoraperiod, it became
rather skinny and subsequently disappeared in Noeenfkggressive interacti-
ons in the group were numerous (total 123 times)eéEigfly the yearlings were
frequently involved (total 51 times). Interactionghnother Przewalski's horse
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harems happened only once. During the last observagoiod Mondol and
Zandan groups were grazing close to each other. "e lygastallion Sumber
even moved from Mondol's to Zandan's harem where berged with another
yearling stallion and then moved back. First Mondaly dought with Sumber
and then Zandan chased him. Sumber then !led aboutkibometers away from
the group in the evening. "e next day he was back in Mondol group.

Zandan

"e Zandan group consisted of twelve adults and foual& Two of the four foals
were the o:spring of the deceased stallion Tuulai. Aapfoal of Tuulai and Sa-
ran had died before the observation period. "e foal of Tuulai and Erdene either
died during birth or was killed shortly therea<er. Alllué bbserved foals were in
good condition (Fig. 7). During the $rst observation period foals o<en ventured
quite far from their mothers. During the second observationoplettiey stayed
very close to their mothers without grooming or playing with each other..But d
ring the third and fourth observation period the foals were again vieve a@hey
played, groomed and ran a lot. Zandan was groomittytive foals and mares,
including those foals of which he was not the bicklgather. Zandan once had

to chase away three bachelors (Fig. 8), who mintechis group and started to
$ght with the young stallions. Otherwise the grougnsed quite excluded from
any interactions with other groups.

Jiguur

"e Jiguur harem group consisted of eight adults awdif foals. "e foals, all of
them the o:spring of Jiguur, seemed to be in a very goaditon. "ey grew
well, groomed each other, played a lot and o<emdtqyite far away from their
mothers. No losses of foals were recorded during thetamnmg time. We only
observed one interaction of Jiguur group with othreugs, which involved $gh-
ting o: several bachelors.
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Fig. 6: Telmen's foal with its injured leg couldn't "ee at the same speed as the rest of the harem.

Fig. 7: The foal of Orkhon F9 in a good healthy condition.
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Fig. 8: Zandan chasing away a bachelor who mixed into his group.

Fig. 9: Myangan group resting in the midday heat.

Fig. 10: Myangan group stampeding after drinking.
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Moogii

Moogii group consisted of seven adults and one feafoal was born at the

beginning of September and had been sired by the @ecleasl stallion Pas. "e

tiny foal stayed close to its mother most of the tie.did not document any
conlicts with other Przewalski's groups.

Myangan

"e harem group of Myangan consisted of six adults awd foals (Fig. 9 and 10).

"e mares Borkhul and Udam had already lost their [®aefore the onset of our
observations. One of the two remaining foals, Zurémas (F15), seemed weak
with some older wounds on shoulder and muzzle. Neak(F14), on the other
hand, seemed very strong. However, Ner's foal was fdead due to unclear cir-
cumstances at the end of August (Fig. 14). In total three out of four foals died; two
of the deceased foals were the o:spring of the deceased harem stallion Tayan, one
was the foal of the present harem stallion Myangamwever, we never observed
any aggressions of Myangan towards the unrelatesl lo&édr-aggressive behavi-

our could only be observed once when Myangan rsdeba $ght with Jiguur.

Khuchit / Nomhkon

Khuchit group consisted of four adults and one foalgan's foal originated from
the deceased lead stallion Pas. We did not obseyvagaressive behaviour to-
wards the foal from the new harem stallion. "e foaés in good condition and
usually stayed close to its mother (Fig. 11). InKhiychit had to $ght o: a ba-
chelor group which included the stallion Nomkhon,nfravhom Khuchit had
taken over the harem in May 2007.

At the beginning of September Nomkhon managed to redi@srharem from
Khuchit. He additionally recruited the mare Bulga. ''eew Nomkhon group
consisted of $ve adults and one foal. Like Khuchit, Nomhkon did not show any
aggressive behaviour towards the unrelated foalnmfare Nuden was missing
during the last observation and was later found to have joined Mysiggaup.

Selenge

Selenge harem group comprised of only three adulteaadoal. "e mare Sonja

and her foal (F5, Fig. 12) originated from Jiguueherh, who was also the sire of
the foal. F5 stayed close to its mother during the $rst observations, later it groo-
med and associated with all adults. Although Soogsstirvived throughout the
observation period, it disappeared in November ardilare Sonja moved back

to Jiguur group. Selenge carried out four attacks against biechelo

Bulga

At the beginning of August Bulga, a mare originatingnfddoogii's group, was
observed alone with her foal (F16). "e foal's fatheas the deceased stallion Pas.

Her foal seemed to be in a good condition but wasdalead two weeks later.
Because a wolf showed up at the hill with the corpse and the foal showed extensi-
ve bite marks, we assume it was killed by a wolfXBjgLater Bulga was found

to have joined Nomkhon group.
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Fig. 11: Uugan, her foal F13 and the two other mares of Khuchit group Holog and Nuden

Fig. 12: Sonja's foal F5 was sired of Jiguur and stayed with his dam in Selenge harem. Here in the Bij river

“ood plain..

Body condition

In general all horses increased in body conditiammfrduly to September
(Tab. 3).

2. Mortality of foals

Bulga's foal (F16)

"e dead female foal was discovered on 12. 08. 20@7 tiwe mother still stan-
ding traumatized next to it. While we observed theasibn at a distance of 1 km
with the telescope, a wolf appeared to be trying toregtdhe foal. A<er a few
minutes he le<, probably because of our human smeltaa strong backwind.
When we approached the foal two hours later, the iiritires had arrived by
which scared the mother was scared away. "e foad wall preserved; we were
able to examine the death cause of death (Fig. itBaspwtlight on the abdo-
men). It had bite marks on the neck and head ando#s®mphagus was bitten
through (Fig. 13b). In addition, there was a bigrop@und on the abdomen
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Tab. 3: Body condition development for the observed harems from mid July to mid September 2007.

Jiguur Selenge Zandan Mondol Khuchit Myangan Moaogii Nomkhon

Mid July

ad female+foal 2.00 2.00 2.00 2.00 2.00 2.00 gf. g.f.
ad female 2.00 2.00 2.00 2.00 2.00 2.00 af gl
ad male 200 2.00 2.33 2.50 2.00 2.00 g.f. g.f.
yearfing female 2.00 - - 1.67 - - a.f. g.f.
yearling male - 1.00 1.50 - - g.f. gl
Begin of August

ad female+foal 250 2.00 m 2.33 2.00 2.50 g.f af
ad female 2.00 2.00 . 2.40 2.00 233 g.f. g.f.
ad male 250 2.00 m. 2.50 3.00 3.00 g.f. g.l.
yearling female 2.00 - m 2.00 - - g.f. g.f.
yearling male - m 2.00 - - g.f. g.f.
End of August

ad female+foal m m. 2.50 2.67 g.f. m m. 2.00
ad female m m. 275 2.67 g.f. m m. 2.33
ad male m m, 2.33 2.50 g.l. m m. 2.00
yearling female m. - - 2.00 gl - - -
yearling male - - 2.00 2.00 g.f. - -

Mid September

ad female+foal 2.50 2.00 275 2.33 g.f. 3.00 3.00 3.00
ad female 2.00 2.00 275 2.60 g.f. 2.75 2.67 2.50
ad male 3.00 3.00 2.33 2.50 g.f. 2.00 2.50 3.00
yearling female 2.00 - - 2.00 g.f. - - -
yearling male - - 2.00 2.00 g.f. -

m. = missing
g.f. = no observation due to group formation

with some organs coming out (Fig 13c). Around the lonadf the dead foal we
found tracks that looked to be from a hunting scendoWwolg these signs we
concluded that F16 had been killed by a wolf.

Ner's foal (F14)

"e carcas of the female foal of Myangan group was fibon 29. 08. 2007, alrea-
dy half eaten. Only little of the head was le< to reizeghe foal (Fig. 14). Four
vultures and several smaller birds were feeding ocdhmmss when we arrived.
One leg was found at a distance of six meters frorndtig We discovered two

wounds on the neck (Fig. 15), which looked similah&wounds on the head of
F16. However, the oesophagus did not show any ieju@ie the very dry ground

some tracks were visible, but were not really recognizable.

3. Agonistic behaviour

Intra-aggressive interactions occurred most o<eMymangan's group, followed
by Jiguur's, Mondol's and Zandan's harem and lesgpuéntly in the small ha-
rems of Khuchit, Moogii, Nomkhon and Selenge (E&p). "e time spent on
aggressive behaviour di:ered from the frequencyggressions occurring in
most groups (Fig. 16b). For example for Khuchitaig we documented seven
aggressive encounters that lasted for 30 minuteseals for Myangan's group
we documented 68, but very short aggressive enersunt

"e smaller groups like Khuchit and Selenge were inealv\n more aggressive
interactions with other groups than the bigger groups (Fig. 17a)
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Fig. 13 a-c: Based on the observation of the wolf near the scdrieath place and the bitten through

oesophagus, we assume Bulga's foal (F16) was killed by a wolf.

Foals were only involved 12 times out of a total ofi@ &gygressive interac-
tions within groups. We mainly documented aggressive interactions in Jiguur's,
Myangan's and Selenge's harem (Fig. 18). Howevehe&aonost part it seemed
that foals were just accidently involved. We neveemesl any intentional attack
on a foal.

Discussion

We are fully aware that our study cannot provide $nalers to the causes of
foal mortality or the very complex issue of infam&cin equids. "e study dura-
tion was limited to two months of one particular year arelwere only able to
observe di:erent groups during a maximum of four obsgion days. "erefore
our study can only provide information on a veryited temporal subset of be-
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Fig. 14: Through the presence of carrion eating vultures iatber di#cult to ®nd the carcass of a missing
Przewalski's horse and con®rm the cause of death (Tab. 1).

Fig. 15: The two wounds on the neck of Ner's foal; (F14) the desgps was still complete.
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Fig. 16a & b: Averaged frequency and duration of intra-aggres behaviour per adult and hour in the
eight harem groups.
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Fig. 17a & b: Averaged frequency and duration of inter-aggres$®¥ehaviour per adult and hour in the
eight harem groups.
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Fig. 18: Averaged frequency of foals involved in intra-aggies behaviour per foal and hour in the eight
harem groups.

havioural interactions in free-ranging Przewalski's horses. Rather than over-in-
terpret these patterns, our pilot study should helgesign future, more detailed,
and longer-lasting $eld studies.

Agonistic behaviour

During the 2007 observation period, aggression within or among the Przewal-
ski's groups could not be identi$ed as a key fasiglaming foal mortalities in
Takhin Tal. Aggressive behaviour towards foals was n@ver resulted in any
serious injury and in the group where it occurred mestmg no foals were lost.
Furthermore, groups with new harem stallions did raive higher levels of ag-
gressive encounters, neither within the group, ntin wiher groups. However, of
the 14 deceased foals in 2007 eight died befoee, #ixer and only three during
our observation period. In the latter case, one gisaped immediately a<er bir-
th before we had a chance to observe it. "us our obgena may have missed
most of the relevant intra- or inter-group aggressions.

Although we have no direct evidence, social unrestimargctly contribute
to the loss of foals. "e harem of Myangan for exampkes highly alert, ran a lot,
and frequently shi<ed its grazing area. "is may baesulted in less grazing time
and a higher stress level and would be a possilEnexion why this group lost
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one foal during the observation period and two otherwiptes to our obser-
vations. In addition, it looks like small groups are more prone to aggressive en-
counters with other Przewalski's groups, particularlyhletor stallions. Whether
small groups are more prone to foals losses than laggecould not be resolved

in this study, but should be investigated in the future.

Infanticide

In 2007, several foals were born into groups wherie#uestallion was probably
not their biological father. However, parentage akHin Tal was not con$rmed
by genetic analysis, but rather stallions are asstorteal/e sired a foal when they
had been observed to have mated with the mare, ordedib possession of the
mare during the previous breeding season. Assuming kipanentage, our ob-
servations do not suggest that stallions treat untlat@ls any di:erently from
related foals. In one harem with a stallion change ntare Bulga le< just a<er
her foal's birth, which could be interpreted as an aiteim avoid infanticide.
However, the opposite also happened. "e mare Sonjalardoal le< the harem
of the foals' sire (Jiguur) and joined a harem of anlataé stallion (Selenge
group). "us our observations support the $ndings froother areas which also
show that an unrelated lead stallion can, but by nansidas to be, a risk for the
life of foals (Feh and Munkhtuya 2008, W. Zimmermann pers. comm.). In equids
the killing of young o:spring does not shorten the reguctive interval and thus
bene$ts of male infanticide have to be more subtlet{giger likelihood of ha-
ving a foal the next year).

Wolf predation

Due to the di#culty of $nding and retrieving the carses of small foals, causes
of mortality in foals of free-ranging Przewalski's lesrare poorly documented.
"ere is no doubt that wolves can kill Przewalski's hess particularly foals (Ka-
czensky et al. 2008, Van Dyne et al. 2009). Howeileout careful examination
of all circumstances, other causes of mortality msyydae overlooked. "is was
the case in the winter 2000@1 when wolf predatobeliaved to dramatically
reduce the Przewalski's horse population in Takhin Hlalvever, post-mortem
necropsy revealed an infection with strangles agrthemate cause for Przewal-
ski's horses becoming weak. "ey only subsequentlypiedy to or were scaven-
ged by wolves (Robert et al. 2005). During our observation period we were able
to investigate two foal carcasses. In one case wanddsrcumstantial evidence
make predation by wolves the most likely cause of dé4tl the mare chose to
leave the safety of her harem with a small foal i$itsteplace remains unsolved.
In the second case bite marks could also have beardby other animals (e.g.
dogs or horses), or inlicted post-mortem. "us wolf pdation as a reason for the
majority of foal losses could be neither rejected nor con$rmed.

CONCLUSIONS

No $nal conclusions can be drawn from this investigati'e survey of the
groups over two months is a very limited time periSdveral foals had alrea-
dy disappeared and others vanished without us béeta observe the cir-
cumstances. "us further investigations should be cadrieut throughout the
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whole reproduction period. Less time-intensive andergystematic methods,
like monitoring of groups positions with high temporal resintto document
the timing and frequency of interactions among groups, would sieatie.
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Fig. 19: Zandan group moving through the Great Gobi B Strictiytétted Area
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