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Dear Earthwatch Volunteers, 
 
I am writing on behalf of Ganaa, Amgaa, Jed, our Mongolian and American team 
members, and myself to express our gratitude to you for all of your hard work on 
behalf of Mongolian wildlife!  Our 2008 fieldwork went exceedingly well in almost 
every aspect of our work.  We captured and radio tagged number of animals (argali, 
ibex, red foxes, hedgehogs, cinereous vultures, and lesser kestrels); the number of 
cinereous vultures we monitored, wing tagged, and leg banded; the number of lesser 
kestrel nests we found and monitored and birds we banded; the amount of data we 
collected; the number of vegetation plots we sampled; the number of small mammal, 
insect, and lizard surveys we conducted; and the number of projects you helped us 
keep running.  This was our first year working in a new location ï Gun Galuut ï and 
thanks to you, that work was a huge success!   
 
Your hard work is already paying dividends.  We are working to expand Ikh Nart in 
the near future based on data you helped collect!  We will also work to upgrade the 
status of Ikh Nart from Nature Reserve to National Park.  Finally, our data has been 
incorporated into a management plan for the reserve and is being used to help 
manage a new ecotourism operation that will raise much needed funds to support 
park management.  You should all feel proud for having a hand in this. 
 
Many of you have kept in touch.  Thanks!  For those who want to receive updates, if 
you have not already done so, please send me an e-mail (rreading@denverzoo.org)  
with your e-mail address and request that I add your name to our distribution list.  I 
periodically send out updates to volunteers who wish to be included on this list. 
 
I want to conclude by re-iterating my thanks.  We were thrilled by all the energy, hard 
work, and wonderful goodwill you all provided.  We hope that our many new 
friendships will last!  We look forward to continuing our work with Earthwatch and 
hope to see many of you in the future.  Please keep in touch. 
 
With best regards, 

 
Rich Reading, Ph.D. 

Conservation Biology Director 
(303) 376-4945; rreading@denverzoo.org 

mailto:rreading@denverzoo.org)


 

Summary of results 
 
Argali Sheep 
We continue gaining an ever-improving picture of the ecology of argali sheep in Ikh Nart.  We 
submitted several papers for publication over the past year and have others that we continue to 
draft.  Management recommendations based on our research were included in a conservation 
management plan for Ikh Nart.  We will continue to provide input into conservation management 
of Ikh Nart using the data we gather to update this management plan.  Elections in 2008 brought 
a new government into power.  The new Minister of Nature, Environment, and Tourism is 
interested in collaborating with us to develop a national level conservation management plan for 
argali.  We are eager to assist. 
 
Some of work on argali lambs over the past several years is summarized in a paper currently 
that is currently in press with the journal Mammalia ï ñArgali lamb (Ovis ammon) morphometric 
measurement and survivorship in Mongoliaò.  We have updated that manuscript to include 2008 
data.  The abstract of that paper follows (Reading et al. In press): 
 

Reading et al. (In review) Abstract:  We examined variables that might affect 
survivorship of neonatal argali sheep (Ovis ammon), including body weight, date 
of birth, gender, precipitation, and year affects which often influenced neonatal 
survivorship in other species of sheep.  From 2003 to 2008 we hand captured 75 
argali lambs (38ǁ, 36ǀ, 1 undetermined) and attached expandable, drop-off 
radio collars in Ikh Nart Nature Reserve, Mongolia.  We collected morphometric 
and physiological measurements and radio tracked lambs to obtain data on 
survivorship and mortality.  We found similar morphometric and physiological 
measurements for male and female lambs, with significant differences only in 
fore leg length (ǀ < ǁ) and respiration rates (ǀ > ǁ).  Only 44.6% of argali lambs 
survive their first month of life, but thereafter their mortality rate decreases.  
Lambs not born in 2006, born in years following years with higher April 
precipitation, and born later in the year enjoyed significantly higher survival to 
one month.  We found high mortality in years with severe drought (2005 ï 2006), 
which depressed overall survivorship.  We found no significant effect of any 
physiological or morphometric variables on lamb survival.  Argali lambs die from 
several causes, with predation (44.6%) and starvation (21.4%) being most 
important.   

 
Movement Patterns & Habitat Use.  We continue to a better understanding of argali movement 
patterns and home range sizes.  We finished analyzing home ranges of argali through 2007 
during this past year using both minimum convex polygon (MCP) and adaptive kernel methods 
(Table 1, Figure 1), although our last publication on this topic was Reading et al. (2005a).  From 
2003-2007 we found no significant difference in MCP or any kernel home range sizes during 
spring, summer, fall, and winter using ANOVA (all P > 0.80).  Similarly, in our earlier analyses 
(Reading et al. 2005a), we found no evidence for seasonality in argali movement patterns.  This 
may be due to the fact that argali in our study site do not inhabit a mountain range, but a 
relatively level area with rocky outcrops.   
 
We also found that home range sizes were very similar between years for 2003 ï 2008 (Table 

1, Figure 1).   We found that mean 95% kernel home ranges varied between 42.72 °6.62 SE 

km2 to 52.44 °8.66 SE km2 and that mean core ranges (50% kernel) varied from10.82 °1.15 SE 



km2 to 14.27 °3.00 SE km2.  We again found no significant difference in MCP or any kernel 
home range sizes among years using ANOVA or between pairs of years using Tukeyôs Post-hoc 
test (all P > 0.65).  Thus, argali used approximately the same sized home ranges each year.  
This surprised us, as we expected to find larger home ranges during dry years.  In any case, 
these ranges are mostly larger than ranges for desert bighorn sheep (Ovis canadensis), but this 
is not surprising, as argali are more of a cursorial animal than bighorn, built more for running 
than climbing. 

 

 

Figure 1.  Mean (±SE) home range sizes of argali sheep in Ikh Nart Nature Reserve, 

Mongolia, 2003-2007.  Data for animals with > 40 fixes only. 
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Table 1.  Argali (Ovis ammon) mean (±SE) home ranges using telemetry data in Ikh Nart 

Nature Reserve, Mongolia, 2003-2008. 

 

 

  Kernel (km
2
)  

Data Year N MCP (km
2
) 25% 50% 75% 95% 

 

 

All  2003 13 55.15 ±4.82 4.12 ±0.59 11.22 ±1.47 23.91 ±2.92 45.02 ±5.17 

 2004 17 49.86 ±3.75 3.21 ±0.24 9.02 ±0.67 19.71 ±1.38 37.32 ±2.59 

 2005 17 51.28 ±6.41 3.85 ±0.46 10.51 ±1.20 21.24 ±1.98 39.54 ±3.54 

 2006 10 56.21 ±6.80 5.05 ±0.78 13.47 ±1.93 27.41 ±3.37 49.62 ±5.50 

 2007 16 51.87 ±6.80 3.41 ±0.59 9.56 ±1.58 20.21 ±3.02 38.14 ±5.40 

 2008 3 69.63 ±21.88 4.12 ±0.56 11.11 ±2.02 24.11 ±4.23 46.27 ±9.39 

 All  30-47 76.90 ±5.78 5.84 ±0.94 11.05 ±4.82 19.21 ±1.08 46.44 ±3.10 

 

>25 Fixes  2003 11 58.37 ±3.93 4.65 ±0.56 12.74 ±1.24 27.32 ±2.10 51.59 ±3.07 

 2004 16 51.08 ±3.77 3.26 ±0.25 9.20 ±0.69 20.23 ±1.36 38.42 ±2.50 

 2005 17 53.98 ±6.16 3.85 ±0.46 10.51 ±1.20 21.24 ±1.98 39.54 ±3.54 

 2006 10 56.21 ±6.80 5.05 ±0.78 13.47 ±1.93 27.41 ±3.37 49.62 ±5.50 

 2007 15 51.87 ±8.63 3.47 ±0.62 9.73 ±1.68 20.50 ±3.21 38.65 ±5.74 

 2008 3 69.63 ±21.88 4.12 ±0.56 11.11 ±2.02 24.11 ±4.23 46.27 ±9.39 

 All  30-46 78.54 ±5.90 5.49 ±0.88 10.98 ±0.76 19.21 ±1.08 46.24 ±3.16 

 

>40 Fixes  2003 6 62.44 ±4.73 4.42 ±0.33 12.19 ±0.95 26.09 ±2.02 50.22 ±3.32 

 2004 4 62.95 ±8.03 4.04 ±0.58 11.69 ±1.99 24.71 ±3.97 45.96 ±6.09 

 2005 9 67.70 ±9.61 4.00 ±0.50 10.82 ±1.15 22.74 ±2.23 43.52 ±4.25 

 2006 6 70.46 ±7.16 5.33 ±1.23 14.27 ±3.00 29.11 ±5.23 52.44 ±8.66 

 2007 8 64.91 ±13.95 3.98 ±0.80 10.85 ±2.08 22.57 ±3.74 42.72 ±6.62 

 All  24-36 84.77 ±6.77 5.61 ±1.05 10.85 ±0.74 20.00 ±1.28 48.17 ±3.74 

 

Spring - All  All  22 45.98 ±6.27 3.03 ±0.34 8.39 ±0.92 17.81 ±1.96 33.86 ±3.85 

>25 Fixes All  19 48.36 ±6.55 3.24 ±0.36 9.04 ±0.96 19.33 ±2.03 36.92 ±3.98 

>40 Fixes All  10 71.04 ±5.49 4.06 ±0.35 11.32 ±0.91 24.60 ±1.89 47.83 ±3.86 

Summer-All  All  8 46.48 ±7.48 4.01 ±0.45 10.85 ±1.21 22.71 ±2.60 41.91 ±5.18 

>25 Fixes All  7 52.06 ±5.74 4.40 ±0.27 11.94 ±1.57 25.09 ±1.21 46.44 ±2.88 

>40 Fixes All  3 66.62 ±6.12 4.43 ±0.40 12.34 ±0.47 27.03 ±0.82 52.79 ±2.60 

Fall-All  All  8 46.48 ±9.75 3.45 ±0.51 9.37 ±1.29 19.80 ±2.47 36.44 ±4.53 

>25 Fixes All  7 50.98 ±9.98 3.75 ±0.48 10.23 ±1.11 21.75 ±1.76 40.12 ±3.05 

>40 Fixes All  4 62.12 ±15.69 4.44 ±0.62 11.99 ±1.16 24.57 ±1.52 44.73 ±2.75 

Winter-All  All  17 55.15 ±5.28 3.66 ±0.36 10.18 ±0.95 22.40 ±1.96 42.88 ±3.80 

>25 Fixes All  15 59.14 ±5.15 3.91 ±0.36 10.89 ±0.93 24.10 ±1.80 46.34 ±3.38 

>40 Fixes All  6 64.95 ±9.30 4.06 ±0.56 11.16 ±1.44 25.05 ±2.89 49.87 ±5.84 

 



We compared home range data for animals with different numbers of fixes (Table 1).  Home 
range size increased as we limited analyses to animals with more fixes, no matter what data we 
examined (Table 1).  These results corroborated earlier our findings that suggested we need 
about 40 fixes before an argaliôs home range size plateaus (Reading et al. 2003).  If we pooled 
data for all years, we found that home range size was over-estimated for MCP estimates, but 
was a relatively reasonable approximation for the mean of adaptive kernel home ranges across 
years (Table 1). 
 
Argali sheep from the northern part of Ikh Nart utilize two main areas of the reserve: an area just 
north of our research camp with some large, rocky outcrops and an area even further north, with 
less rocks and more rolling terrain (see figures in Reading et al. 2005a).  Another important 
region exists in the southern park of Ikh Nart near another permanent water source.  Now that 
we have these telemetry data we can analyze the habitat characteristics that draw argali to 
these regions.  Now that we obtained vegetation classifications for Ikh Nart, we will begin to 
examine habitat associations using our home range data.  We will also use a geographic 
information system (GIS) to analyze other variables, such as proximity to water, roads, people, 
and rocky areas. 
 
Mortality. Overall, of the 123 argali we collared in Ikh Nart since 2000, at least 74 (60.2%) have 
died.  Four animals (5%) died of capture-related causes, leaving 70 animals dying of natural 
causes.  An additional 17 animals lost their collars (some collars are designed to fall off) and 
may or may not still be alive.  Lambs comprised the vast majority (80.0%) of the mortalities we 
recorded, and we expect high mortality rates for neonatal animals (< 6 weeks old), which 
comprised 64.3% of all mortalities.  Predators killed the majority of argali (n = 32) for which we 
could determine a cause of death (Figure 2).  In addition, 14 animals died of starvation, 5 died 
from disease, and 2 from accidents (e.g., falling; Figure 2).  We could not determine the cause 
of death for the other 17 animals.  
 
For 15 (46.9%) argali killed by predators, we were unable to determine the predator (Figure 2).  
Of the remaining 17 mortalities, 10 were killed by canids, 3 neonatal lambs were killed by Pallasô 
cats, 3 animals were killed by unknown felids, and 1 neonatal lamb was killed by a raptor.  Kills 
by canids included 2 neonatal lambs killed by red foxes, 2 yearlings killed by domestic dogs (we 
witnessed these), and 6 argali killed by either domestic dogs or wolves.  Of course, predation 
might well be the proximate cause of mortality for animals already predisposed due to illness or 
starvation, which should be considered the ultimate cause of death.  
 
Group Composition.  We continue to gather a large amount of data on group composition in 
argali.  We periodically analyze these data and are currently putting together a paper.  Likely 
many ungulates, argali usually occur in groups and often these groups are mostly segregated 
by gender.  Most mammals have female biased populations.  Argali in Ikh Nart are not different.  
We found that the population in Ikh Nart is heavily female biased (Figure 3).  In addition to this 
bias, females and males tend to segregate themselves across the landscape.  Using the Sexual 
Segregation and Aggregation Statistic (SSAS) we found that argali in Ikh Nart significantly 
segregated themselves during every year (2000-2008; SASS range = 0.213 ï 0.825, P < 0.05 
for every year) of our study and during every month (SASS range = 0.130 ï 0.858, P < 0.05 for 
every month).  Perhaps not surprisingly, argali segregated themselves least during the rut and 
breeding period in November and December (Figure 4). 
 



Figure 2.  Causes of Death for Radio Collared Argali in Ikh Nart Nature Reserve, 

Mongolia, 2000-October, 2008.  Top:  All causes.  Bottom:  Only predation. 
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Argali group sizes vary over the course of a year and even from year to year.  We used mean 
group sizes and Jarmanôs (1982) typical group size (TGS) to analyze these data. Since mean 
group size is observed-centered, they do not reflect the preferences of individual animals.  
Jarmanôs (1982) typical group size is a measure of the group size in which an animal typically 
finds itself (for example, if you saw 150 animals, but 50 were observed by themselves and the 
remaining 100 were in a single group, the mean group size would be 2.94, but since two-thirds 
of the animals were in a large group, Jarmanôs TGS would be 67). 
 
Monthly mean group size from September 2000 through November 2008 varied from 2.71 ï 
18.64 and TGS varied from 3.91 ï 46.60 (Figure 5).  Mean composition varied from 0.00 ï 2.97 
males; 1.24 ï 9.87 females; 0.06 ï 2.19 yearlings; 0.03 ï 6.55 lambs; and 0.00 ï 3.19 
unclassified animals (Figure 5).  Looking at means for each month, we see the trends for  



Figure 3.  Observed argali sex-ratios in Ikh  

Nart by month of observation, using 2000-

2008 pooled data.  One dot means one group, 

the redder a dot, the more observations.  The 

grey dashed line is mean.  Each petal denotes a 

group. 

 

 
 

Figure 4.  Annual pattern of sexual 

segregation in argali inhabiting Ikh Nart, 

2000-2008.  SSAS = Sexual Segregation and 

Aggregation Statistic and indicates significant 

sexual segregation or aggregation if the 

observed value falls above or below the shaded 

area. 

 

 
 

 
a ñtypicalò year (Figure 6).  Argali groups tend to be smallest in the summer months of July and 
August, when we often observed one to three or four ewe-lamb pairs.  Group size gradually 
increased as the November rut approached.  During this time more rams entered the population 
from our study area and those that were in the study area herded females into larger groups.  
Other males often joined these groups, especially young males.  Following the rut, group size 
gradually declined through winter until parturition in April and early May.  Following the birthing 
season, ewes and lambs often congregated in large nursery groups that began to break into 
small groups in summer (Figure 6). 
 
The value of using typical group size (TGS) becomes more readily apparent when we examine 
monthly data for all years (Figure 7).  We observed the same trend in group sizes, but that trend 
becomes even more apparent.  Again, since these data reflect group size from the sheepôs 
perspective, they hold greater ecological meaning.  TGS spikes during the rut each year in 
November.  TGS in Ikh Nartôs argali usually also rises dramatically following parturition (i.e., 
birthing) in May, as large nursery groups form.  However, these large groups are notably absent 
in some years, particularly 2006 and 2008 (Figure 7).  Although we must perform more 
statistical analyses, we believe that these years represent years with high neonatal lamb 
mortality due to very dry springs.  As such, few ewes would still have surviving lambs in May 
and therefore not gather into large nursery groups.  The average of all years (Figure 7 bottom) 
more clearly illustrates the typical trend. 
 
 



 

 

Figure 5.  Mean group size of argali sheep in Ikh Nart Nature Reserve, 2000 -2008.  Data broken down by adult males, adult females, 

yearling males and females together, male and female lambs together, and unclassified (unknown) animals. 
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Figure 6.  Mean argali group size during each month of the year in Ikh Nart Nature 

Reserve, Mongolia, 2000-2008.  Data represent the means of monthly mean group sizes (i.e., 

means for all Januaries, which were themselves means for that month for each year). 

0

1

2

3

4

5

6

7

8

9

10

11

12

13

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

#
 o

f 
a
n

im
a
ls

Unknown

Lambs

Yearlings

Females

Males

 
Another way to examine argali group sizes is to look at the number of argali in groups of 
different sizes and the number of argali groups of different sizes (Figure 8).  Similar to the 
TGS and mean group size data, these results demonstrated that most argali occur in large 
groups during spring and especially fall (Figure 8 top).  Most individuals occur in much small 
groups during winter and especially summer.  If we look at the distribution of groups (Figure 
8 bottom), however, we see that most groups we encounter are relatively small, especially in 
summer.  Even in fall, when argali are most aggregated for the rut, most groups contained < 
8 individuals. 
 
Ecologists typically examine the proportion of young in a population relative to the number of 
females in that population to assess that populationôs health and trends.  Similarly, they often 
examine the number of males relative to the number of females to assess sex ratios and, 
often, to determine if trophy hunting of the population is feasible without negatively impacting 
population dynamics.  As hunting is prohibited in nature reserves in Mongolia, we do not 
assess this last factor.  Generally, these data are expressed as number of individuals per 
100 females.  
 
Analyzing these data over the past several years yields some interesting findings (Figure 9).  
While it is a bit more difficult to discern these trends when examining all of the data (Figure 9 
top), definite trends become obvious when we plot the means for each month over all of the 
years of the study (Figure 9 bottom).  In general, the number of lambs/100 females in Ikh 
Nart increases rapidly following the birthing season in April and May.  Although more ewes 
give birth than these numbers suggest, many lose their neonatal lambs soon after birth (see 
our discussion on mortality above).  In any case, lambs appear to survive well through the 
summer month, but begin to decline in late summer, through fall, and winter.  We expect this 
trend given the harsh Mongolian winters.  Number of rams/100 females also follow an 
expected trend, with numbers remaining relatively constant until rising just before and during 
the rut in November (Figure 9).  During the rut we believe that additional males enter our 
study site from surrounding areas to access the females in heat.   



Figure 7.  Changes in argali typical group size (TGS) and mean group size in Ikh Nart Nature Reserve, Mongolia.  Top: Date for every 

month from October 2002 ï November 2008.  Bottom:  Monthly means of the data from the top figure.   

0

5

10

15

20

25

30

35

40

45

50
S

e
p

-0
2

D
e
c
-0

2

M
a
r-

0
3

J
u

n
-0

3

S
e
p

-0
3

D
e
c
-0

3

M
a
r-

0
4

J
u

n
-0

4

S
e
p

-0
4

D
e
c
-0

4

M
a
r-

0
5

J
u

n
-0

5

S
e
p

-0
5

D
e
c
-0

5

M
a
r-

0
6

J
u

n
-0

6

S
e
p

-0
6

D
e
c
-0

6

M
a
r-

0
7

J
u

n
-0

7

S
e
p

-0
7

D
e
c
-0

7

M
a
r-

0
8

J
u

n
-0

8

S
e
p

-0
8

D
e
c
-0

8

N
u

m
b

e
r 

o
f 
A

n
im

a
ls

TGS

Mean

0

5

10

15

20

25

30

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

#
 o

f 
a

n
im

a
ls

TGS

Total

 



Figure 8.  Percentage of argali in groups of different sizes (top figures) and percentage 

of argali groups of different size (bottom figures) by season in Ikh Nart, 2000-2008. 
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Figure 9.  Number of males, yearlings, and lambs per 100 female argali by month in Ikh Nart Nature Reserve, Mongolia, 2000-2008.  
Top: Data from every month from September 2002 to November 2008.  Bottom: Mean data for each month over all years. 
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Although we expected that the number of yearlings/100 female would decrease over the 
course of the year from spring through winter, it appears that the proportion of yearlings in 
the population remains relatively stable (Figure 9).  This suggests relatively high survival of 
yearlings. 
 
The full dataset (Figure 9 top) demonstrates some other interesting things.  First, there is 
high variability between years and months.  Second, we had 2 very dry years in Ikh Nart: 
2005 and 2006.  During these 2 years, the large pulse of lambs that we typically see did not 
occur and the number of lambs/100 females slowly declined and remained low.  
Alternatively, during 2007, a relatively wet year, the number of lambs/100 females remained 
very high for several months (into January of 2008), before dropping off sharply.  Thus, 
precipitation appears to play an important role in lamb survival.  This is something we found 
in our paper on lambs (see the abstract above).   
 
We will continue analyzing these group size and composition data over the next several 
months and begin statistical analyses to tease out the most important variables influencing 
the population structure of argali in Ikh Nart. 
 
Siberian Ibex 
We continue to gain a better understanding of Siberian ibex ecology.  We submitted our first 
paper on the species for publication in 2007 (Reading et al. In review b), but still have not 
heard back from the journal.  In addition, one of our Mongolian Masterôs students examined 
the ecology of ibex his Masterôs project (Togoldor 2008).   
 
Rather that repeat the analyses from our draft manuscript - Siberian Ibex (Capra [ibex] 
sibirica) Home Ranges and Mortality in Ikh Nart Nature Reserve, Mongolia - we include the 
abstract of that paper: 
 

Reading et al. (In review a) Abstract:  Siberian ibex (Capra [ibex] sibirica) 
populations in Mongolia appear to be relatively stable, but little is known about their 
ecology, as few ecological studies have been conducted outside of Russia.  We 
began studying ibex in Ikh Nartiin Chuluu, Dornogobi Aimag, Mongolia to better 
understand the speciesô ecological needs and threats.  We captured 27 ibex and fit 
them with radio telemetry collars using drive nets for adults and juveniles (n = 24) 
and hand captures for neonatal kids (n = 5).  We collected 1,029 locations from 
September 2003 to February 2007.  Throughout the study, 9 ibex with 40+ fixes used 
mean, annual home range sizes of 3,115.5 ± 504.2 ha using the Minimum Convex 
Polygon method.  Home ranges calculated using the fixed kernel method were 
smaller: 171.5 ± 2.8 ha for 25% kernel; 475.9 ± 14.7 ha for 50% kernel; 982.9 ± 33.8 
ha for 75% kernel; and 1,808.0 ± 88.1 for 95% kernel.  Ibex from different 
demographic groups (males vs. females and juveniles vs. adults) used remarkably 
similar home ranges; we found no significant differences among any demographic 
groups.  Although not quantified, ibex mostly restricted their activities to areas with 
steep cliffs and rocky outcrops and home ranges overlapped extensively.  Of the 27 
ibex we have captured and collared, 9 (33.3%) have died, primarily (n = 4; 44.4%) 
due to predation. 
 

We continued gathering data on ibex in Ikh Nart in 2008 and summarize our home range 
analyses of data from 2005 ï 2008 here (we include data from 2004, but we only had data 
for 1 animal and so largely exclude that from our analyses).  We include only animals with 
over 25 fixes for our analyses.  For ibex in Ikh Nart, mean 95% kernel home range varied 
from 12.65 ±1.22 SE km2 to 24.27 ±2.81 SE km2 depending on the year (Table 2, Figure 10).  
Mean core ranges (50% adaptive kernel) varied from 3.12 ±0.54 SE km2 to 5.29  



Table 2.  Ibex (Capra sibirica) mean (±SE) home ranges using telemetry data in Ikh Nart 

Nature Reserve, Mongolia, 2004-2008.  Only animals with >25 fixes included. 

 

 

  Kernel (km
2
)  

Data N MCP (km
2
) 25% 50% 75% 95% 

 

 

2004 1 24.17 1.72 5.39 11.65 21.49 

2005 7 22.84 ±2.81 1.11 ±0.10 3.14 ±0.27 6.68 ±0.57 12.65 ±1.22 

2006 4 31.15 ±5.04 1.72 ±0.03 4.76 ±0.15 9.83 ±0.34 18.08 ±0.88 

2007 12 41.71 ±4.91 1.80 ±0.31 5.29 ±0.74 12.05 ±1.45 24.27 ±2.81 

2008 5 27.11 ±7.49 1.18 ±0.19 3.12 ±0.54 7.05 ±1.01 15.15 ±1.14 

All  23 48.26 ±5.20 2.95 ±0.26 8.02 ±0.75 13.78 ±0.84 40.18 ±3.55 

Spring 22 45.98 ±6.27 3.03 ±0.34 8.39 ±0.92 17.81 ±1.96 33.86 ±3.85 

Summer 8 46.48 ±7.48 4.01 ±0.45 10.85 ±1.21 22.71 ±2.60 41.91 ±5.18 

Fall 8 46.48 ±9.75 3.45 ±0.51 9.37 ±1.29 19.80 ±2.47 36.44 ±4.53 

Winter 17 55.15 ±5.28 3.66 ±0.36 10.18 ±0.95 22.40 ±1.96 42.88 ±3.80 

 

 

 

Figure 10.  Mean (±SE) home range sizes of Siberian ibex in Ikh Nart Nature Reserve, 

Mongolia, 2004-2008. 
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±0.74 SE km2 (Table 2, Figure 10).  Although our sample sizes are small, we found 
significant differences between years for the MCP, 95% kernel, and 75% kernel home 
ranges (adj. R2 = 0.27 ï 0.38; P = 0.009 ï 0.045), but not for the 50% kernel and 25% core 
home ranges (adj. R2 = 0.18 ï 0.26; P = 0.06 ï 0.18).  The significant differences were 
primarily due to the larger home range sizes we found in 2007, especially compared with 
2005 (Table 2, Figure 10). 
 
Seasonally, ibex home ranges varied considerably.  Mean 95 kernel home ranges sizes 
were 33.86 ±3.85 SE km2 in spring to 42.88 ±3.80 SE km2 in winter (Table 2, Figure 10).  For 
core home ranges (50% kernel), mean size varied from 8.39 ±0.92 km2 in spring to10.85 
±1.21 SE km2 in summer.  The differences were even more pronounced for MCP (Figure 
10).  These differences were significant for all 5 measures of home range size (adj. R2 = 



0.35 ï 0.52; P = 0.003 ï 0.04).  Thus, ibex varied their use of Ikh Nart far more than did 
argali by both year and season.  We will strive to determine the underlying reasons for this 
variability. 
 
 
Cinereous Vultures 
We located a total of 56 vulture pairs that nested in 2008, of which 39 were located on rocky 
outcrops and 17 on trees (Siberian elm; Ulmus pumila).  As in past years, most of nesting 
failures occurred during the ~55 day incubation period from March to early May (Figure 11).  
By June, most (92%) of the nestlings that we located were destined to survive until fledging.  
Overall, 60.7% (N = 34) of the nesting pairs raised a chick to fledgling.  This was similar to 
the overall trend we have seen over the past 5 years.  For the first time, we attempted to 
determine egg laying dates.  We found egg laying dates between February 29 and March 
12, but also know that some pairs laid eggs after May 12 because some nests that were 
empty on May 11 or 12 held nestlings later in the year.  These were probably pairs that 
experienced early nest failures and attempted to renest.  At least 5 pairs successfully re-
nested (i.e., produced a fledgling after laying eggs after May 12. 

 

Figure 11.  Cinereous vulture (Aegypius monachus) nesting success for nests located in 

trees or on rocky outcrops over time in Ikh Nart Nature Reserve, Mongolia, 2003-2008.  

Top:  Number of active nests remaining over time.  Bottom:  Percentage of active nests 

remaining over time. 
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Overall, we now have nesting success for 313 nesting pairs from 2003 to 2008 (Figure 11).  
Trends remain the same, with most nesting failures occurring during incubation.  Nesting 
success rates have been nearly identical for pairs that located their nests in trees compared 
with those that placed their nests on rocky outcrops (Figure 11).  These results surprised us, 
as we had expected lower success rates for pairs that nested in rocky outcrops, as most of 
these nests are easily accessible by ground (non-avian) predators, such as wolves (Canis 
lupus), lynx (Lynx lynx), or foxes (Vulpes spp.) (Reading et al. 2005b).  Although some tree 
nests blow over in strong spring dust storms, these are relatively rare events.  Why ground 
predators do not appear to target the seemingly accessible nests on rocky outcrops remains 
a mystery to us. 
 
During early August we successfully collected morphometric measurements on and applied 
permanent identification using vinyl patagial (wing) bands to 34 vulture chicks in Ikh Nart.  
We measured and marked an additional 3 fledglings on or near Choyr Mountain in late 
August ï this is first time we have captured birds in this area.  We continue to gather 
important dispersal data for this species (Figure 12) and have 2 papers in press on this 
dispersal data that will appear in 2009 (Kenny et al. In press, Batbayar et al. 2009).   

 

Figure 12.  Re-sighting locations of cinereous vultures (Aegypius monachus) from Ikh  

Nart Nature Reserve, Mongolia. 

 
 
The success of our returns on patagial wing tags increased our interest in the exact route 
that dispersing and possibly migrating vultures take.  To obtain this information we 
purchased two solar powered GPS/satellite backpack units to put on adult vultures.  In June 
we captured two adult vultures and put these units on the birds.  We are receiving excellent 
data from one unit (Figure 13), but the second does not seem to work.  The information we 
obtain will help us work with colleagues from other countries to protect important habitats in 



wintering areas and in areas that the vultures may using while moving between the distance 
sites from which we are receiving re-sighting information.  We hope to attach more units in 
2009, although this is contingent upon finding sufficient funding. 

 

Figure 13.  Movements of radio-tagged cinereous vultures (Aegypius monachus) from 

Ikh Nart Nature Reserve, Mongolia. 

 
 

Lesser Kestrels 
We began investigating the reproductive biology and nesting colonialism of this small falcon 
species in 2007 and remain in the initial stages of this work.  Colonial nesting is rare among 
falcons.  We located and observed 14 nest sites on talus slopes by our research biologists 
and three teams of volunteers from June to August.  Of these 14 nests, 9 were nests we 
identified last year (the remaining 20 nests from last year were not re-used).  Since many 
nest sites that were active in 2007 were not used by nesting pairs in 2008. The possible 
effects of our activities on nesting pairs will be assessed more rigorously in 2009 by actively 
monitoring some nest sites but not others and comparing nest fidelity in future years.  We 
will begin to collect more data on nest site characteristics in 2009 for subsequent analyses. 
  
We banded and collected morphometric data on 19 adults (11ǁ and 8ǀ) and 8 fledglings 
(unknown genders) in 2008 (Table 3).  We compared males with females.  We found no 
statistical differences among male and female juvenile kestrels, but several significant 
differences among male and female adult birds.  Females possess significantly  


