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EDITORIAL 
 
Reassessment of most Caprinae Species under 
the IUCN Red List 
 

The IUCN Red List of Threatened Species 
(www.iucnredlist.org) is a globally recognized 
source of information about the extinction risk of bi-
ological taxa. All known species of Caprinae have 
been assessed against the listing criteria and been 
assigned to categories of extinction risk. Most of the 
currently published assessments are from 2008. 
Few species have been reassessed during the last 
decade, including Arabian Tahr Arabitragus jayakari 
published in 2018, Chiru Pantholops hodgsonii in 
2016, Markhor Capra falconeri in 2015 and Bharal 
Pseudois nayaur (inclusive of P. n. schaeferi) in 
2014. IUCN aims at reassessing all species every 
ten years and therefore the IUCN Species Survival 
Commission has called the Caprinae Specialist 
Group as Red List authority to provide reassess-
ments of the status of most Caprinae species by the 
earliest convenience. 

The reassessments will follow the most recent 
guidelines (provided at: https://www.iu-
cnredlist.org/resources/grid, including 

 
 
https://www.iucnredlist.org/resources/redlistguide-
lines; https://www.iucnredlist.org/resources/sum-
mary-sheet and other documents). Furthermore, 
there are guidelines for mapping of range areas 
(see https://nc.iucnredlist.org/redlist/re-
sources/files/1539098236-Mapping_Stand-
ards_Version_1.16_2018.pdf).  
 

In particular the following information is to be up-
dated: 

Range description: The information in the current 
assessment may need update as (sub)populations 
could have disappeared or have been (re)discov-
ered. Geographic names in the published assess-
ments are sometimes ambiguous or outdated. It 
might therefore be necessary specifying or updating 
such names or adding for each specific locality the 
geographic coordinates of the centre of the site. Dis-
tribution maps, if outdated or incorrect, should be 
updated using Google Earth or GIS to allow for an 
accurate inclusion of the range areas in the GIS of 
the IUCN Red List unit. The mapped range areas 
should be categorized by current and past presence 
and origin. 

Population: Categories of extinction risk for Capri-
nae species are often assigned under consideration 
of trends in overall population size. Therefore popu-
lation figures for distinct time periods and areas or 
subpopulations have to be collected and analysed. 
It would be of utmost importance to get as recent as 
possible data for specific areas and subpopulations. 
As the area of reference might be different than in 
older studies, it would be necessary to consider 
trends for specific areas/populations. General pop-
ulation trends as well as trends of the Areas of Oc-
cupancy (range area) would be best for the assign-
ment of Red List categories, but also interpolation 
and projection of local or past trends is permitted if 
data on the entire population size of the assessed 
taxon are not available. It is possible to compile in-
formation on subspecies or distinct subpopulations 
and assess their IUCN Red List Category in addition 
to the category for the species as such. 

Major threats, use, conservation action etc.: The as-
sessments contain a number of other supporting in-
formation. Such information will be used for justify-
ing the assigning of Red List categories, in addition 
to population size, range area and respective 
trends. For instance, information on threats should 
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be as specific as possible, both in terms of classifi-
cation of threats as well as in terms of severity, im-
pact on the population and spatial extent.  

There might also be species for which data are 
not available and we may feel that the taxon should 
fall into the DATA DEFICIENT category. 

The draft assessments should be submitted to 
the IUCN Red List Unit in February 2020 and we 
want to compile everything by the end of the year 
2019 for review and revisions. We have asked a 
number of Caprinae experts to take leadership or 
become co-authors of the species assessments and 
thankfully most have agreed despite of the tight 
deadline.  

We would be grateful if everybody, who has pub-
lished articles or reliable unpublished materials 
about Caprinae species, which could be useful for 
the authors of the respective species assessments, 
would get as soon as possible in contact with us. All 
materials will be referenced and contributors be 
listed in the species entries.  
 

Stefan Michel 
IUCN SSC Caprinae Specialist Group  

Red List Authority Coordinator 
  

Sandro Lovari & Juan Herrero 
IUCN SSC Caprinae Specialist Group  

Co-chairs 
 
 
 

CONSERVATION AND MANAGEMENT 
 

Why conservation agencies should measure 
horn annuli of mountain ungulates 

 
Marco Festa-Bianchet 

Département de biologie, Université de Sherbrooke,  
Sherbrooke, Québec J1K 2R1 Canada 

Email: marco.festa-bianchet@usherbrooke.ca 
 

In temperate climates, the horns of wild sheep, 
goats and rupicaprins stop growing in winter, form-
ing a distinct growth ring.  Data on the size of the 
horn increments are very useful for research and 
management of these species, because they con-
stitute a permanent record of age-specific horn 
growth.  In addition, the number of annuli provides 
a fairly precise estimate of age.  Unfortunately, not 
all agencies measure horn annuli.  Some only 
measure total length and base circumference, and 
others only estimate the Boone & Crockett score, or 
some other score with unclear biological implica-
tions.  Here I provide some arguments suggesting 
that they should. 

The measurement of all annual horn increments 
is particularly useful for male sheep (Ovis) and 
goats (Capra), for a number of reasons.  First, 
growth rings, usually referred to as annuli, are usu-
ally very clear and easy to measure.  Second, horn 
growth is substantial for the first 5-6 years of life in 

sheep and 8-10 years in goats, providing an oppor-
tunity to compare horn growth with population den-
sity, weather or vegetation productivity over several 
years.  Third, the measurement of age-specific horn 
growth increments allows an assessment of the re-
lationship between early horn growth and harvest 
age, which is unknown when only the total horn 
length is available. 

Information on early horn growth and age of har-
vested animals is important to assess the dynamics 
of a population and the impacts of harvests.  For 
bighorn rams O. canadensis, age has important ef-
fects on survival (Loison et al. 1999) and reproduc-
tive success (Hogg & Forbes 1997; Coltman et al. 
2002).  Similar age effects are likely in other moun-
tain ungulates with similar biology and mating sys-
tems. Analyses of long-term data on shot rams 
hunted under minimum-curl restrictions repeatedly 
reveal that those with rapid horn growth in early age 
are shot at a younger age, because they reach 'le-
gal' status earlier than rams with slow-growing 
horns (Hengeveld & Festa-Bianchet 2011; Douhard 
et al. 2016).  In contrast, age-based hunting regula-
tions for Alpine ibex C. ibex largely avoid artificial 
selection (Büntgen et al. 2018).  Those conclusions 
were possible because wildlife agencies in British 
Columbia (Canada) and Grisons (Switzerland) rec-
orded annuli lengths of harvested animals. Similar 
trends have been reported for early horn growth of 
Dall's rams O. dalli shot in the Yukon (Loehr et al. 
2007) and Stone's rams in northern BC (Douhard et 
al. 2016). Generally, rams harvested at 4-6 years of 
age grew horn increments during their first 2-4 years 
of life that were 20-30% larger than those grown by 
rams shot when 10 years of age and older.  These 
analyses suggest a strong potential for artificial se-
lection against large-horned rams.  They were pos-
sible only because wildlife managers measured 
horn increments from harvested rams.  Comparable 
analyses are not possible for jurisdictions that only 
collect measurements of total length and base cir-
cumference.  In Alberta, Canada, horn base circum-
ference decreases slightly with harvest age after 
about 6 years of age, suggesting that the largest 
rams are shot at a younger age (Festa-Bianchet et 
al. 2014).  Although a similar trend likely exists for 
early horn growth, that cannot be tested because 
horn increments were not measured. 

With information on age structure of harvested 
animals over a series of years, managers can deter-
mine whether the age at which males attain 'legali-
ty', are deemed an acceptable trophy by hunters 
(Pérez et al. 2011), or the intensity of harvest, may 
change over time.  For example, an increase in age 
at harvest with no concomitant indication of lower 
hunting pressure may suggest that males take 
longer to grow trophy horns (Schindler et al. 2017).  
Changes in age at harvest, however, are easier to 
interpret with data on horn growth during each year 
of life.  An increase in age at harvest may indicate 
reduced horn growth, or it may indicate that hunters 
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have more harvest opportunities and therefore 
shoot older males.  Horn increment measurements 
could distinguish among these interpretations, be-
cause if males take longer to reach trophy status, 
early horn growth would decrease over time, while 
if hunters are simply taking older males, early horn 
growth should not change over time. 

Horn increments measurements can also be 
used to check the accuracy of age estimates.  If only 
total horn length and age are provided, there is no 
way to determine whether the age estimate was cor-
rect.  When the age estimate does not match the 
number of horn increments measured, however, er-
rors in aging can be detected. 

Increment measurements provide a multi-year 
record that can be used to assess the age-specific 
effects of changes in population density and 
weather (Jorgenson, Festa-Bianchet & Wishart 
1998), as shown also for ibex (Büntgen et al. 2014) 
and Dall’s sheep (Loehr et al. 2010).  

Collection of horn increment lengths inevitably 
increases the workload of those responsible for 
compulsory registration, but it would provide man-
agers with extremely useful information that is cur-
rently not available. It is important, however, that 
measurers receive appropriate training, on how to 
recognize true and false annuli, how to assess the 
level of brooming (a common error is to miss the first 
increment in heavily broomed horns, and mistakenly 
refer to the second increment as the first) and how 
to recognize the current year’s growth.  A very com-
mon aging error is to add a year to age based on the 
horn base.  For example, a 5-year-old male shot in 
September will have 5 complete horn segments 
(grown during his first 5 summers of life, including 
the juvenile year) plus an incomplete 6th segment.  
The measurement of base circumference of each 
increment would allow the calculation of an approx-
imate measure of horn increment volume (Loe et al. 
2005; Sarasa et al. 2012), but it would add a sub-
stantial workload because circumference is more 
difficult to measure than length. 

For species like mountain goats Oreamnos 
americanus and chamois Rupicapra rupicapra, it is 
useful to measure the length of the first 3-4 horn in-
crements.  Subsequent increments are usually only 
a few millimiters long and vary little among individu-
als.  These species do not develop a distinct annu-
lus during their first winter, so the first measurable 
horn increment is that grown during the first 2 sum-
mers of life (Côté, Festa-Bianchet & Smith 1998).  
Unlike wild sheep and goats, rupicaprins have 
strong compensatory horn growth during early life, 
so that if the first horn increment is longer than av-
erage, the amount of horn grown over the subse-
quent 2 years will decrease substantially (Festa-
Bianchet & Côté 2008; Rughetti & Festa-Bianchet 
2010).  Therefore, the first horn increment is typi-
cally the most useful to measure in these species 
for comparisons with density, weather and vegeta-
tion productivity (Festa-Bianchet & Côté 2008). 
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In 1996, the monitoring of Pyrenean chamois 
Rupicapra p. pyrenaica (Fig. 1) started in Navarre 
(Spain), in the southwestern slope of the Pyrenees 
(Fig. 2). 

 

  
Figure 1: Adult male Pyrenean chamois. Photo: Iosu Antón. 
 
 

 
Figure 2: Study area.  

 

One of the three mountain ranges surveyed, Orhi 
& Lakartxela, had only occasionally spotted ani-
mals. In 2002, 7 animals were counted in Lakartx-
ela, and since then the population has steadily in-
creased. In 2015, following some important 
changes in sheep management, the population 
grew to more than 180 chamois, started to occupy 
the Orhi area, and today is estimated at some 233 
animals, with an annual rate of increase of 24% be-
tween 2002 and 2019 (95% CI 22.4-25.9, Fig. 3).  

 

 
Figure 3: Trend of Pyrenean chamois in its westernmost edge.  
 

Since 2016, the Regional Government of Na-
varre and the Office National de la Chasse started 
a coordinated monitoring of this population. From 
2017 onwards, the population is hunted in the north-
ern slope (France, 8 animals per year, approx. 6% 
of population size) but not on the southern one, 
where it was listed as Vulnerable at a regional scale 
until 2019. In 2019 this has left the Navarre Cata-
logue of endangered species but it is still protected 
and non huntable. 

This small-scale coordinated survey is an exam-
ple of how international monitoring of mountain un-
gulates can be developed between different envi-
ronmental agencies to estimate size and trend of 
these populations (Fig. 4). 

 

 
Figure 4: A ranger counting Pyrenean chamois in its western-
most distribution edge. Photo: Iosu Antón. 

 
 
 
 
 
 
 

Orhi 
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RESEARCH 
 
Observations of twin lambs of urial Ovis vignei 
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servation Organizations of Tajikistan, Tajikistan 
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The birth of twin lambs is common for domestic 
sheep Ovis aries, which can also have triplets (e.g. 
Kent 1992, Keisler 1999) and larger litters. Twin 
births have also been reported for domestic sheep’s 
wild ancestors, the mouflon Ovis gmelini, and for the 
urial Ovis vignei (e.g., Valdez 1976, 2008), but liter-
ature and documented evidence for the urial is 
scarce.  

Twinning in the urial has been recorded in the 
Panj Karatau mountains, Tajikistan, where 64% of 
females with newborn lambs had single lambs and 
36% had twins (Fedosenko 2002).  A very low rate 
of urial twinning was found in Ustyurt, Kazakhstan, 
where autopsy findings of 29 pregnant females 
found only one female with twin fetuses (3.5%). Also 
in Kazakhstan, in observations of 19 urial females 
only one had twins (Fedosenko 2002). In contrast, 
autopsy studies in Turkmenistan observed higher 
numbers of twin fetuses; in two autopsy studies the 
average number of twin fetuses was 65% (n=69) 
and 56% (n=9; Fedosenko 2002). In northern Iran 
30% of autopsied female urial had twin fetuses 
(N=60), while among closely related mouflon 40% 
had twin fetuses (N=57) and in urial mouflon hybrids 
(N=10) three twin fetuses and one triplet was found 
(Valdez 1976).  In Punjab, Pakistan only 19% of 
urial births were found to be twins (Awan et al. 
2008). 

Some observations of suspected urial twins have 
been reported but are not considered as hard evi-
dence of twinning as they could be explained by 
high lamb survival and adult female mortality.  For 
example, a yearling to female ratio of 0.97 in 
April/May was found in Wakhan, Afghanistan, indi-
cating high reproductive success, high survival rate 
and/or twinning.  In four groups the number of lambs 
was higher than the number of females (2/1, 3/2, 
4/3, and 5/4 lambs/females; Michel et al. 2009; 
Michel 2010). In the same area, the Wildlife Conser-
vation Society observed high lamb / ewe ratios in 
April 2011, with 112 lambs (almost yearlings) per 
167 females (0.67) with one herd of 17 with 3 adult 
females and 4 young (Moheb 2011 pers. comm.).  

Thus, although twinning is known to occur in the 
urial, the incidence of twinning appears highly vari-
able across their range. To add to our understand-
ing of the ratio of twinning in the urial, we provide 
new observations from Tajikistan. 

 
 

 
Study areas and methods 

The study area was located in the Aktau, a 
mountainous area in Khatlon province in south-
western Tajikistan (N37.829220°, E68.429881°). 
The area is characterized by a rugged, rocky land-
scape with plateaus, hills and gorges between 700 
and 1700 m above sea level (Fig. 1). The climate is 
arid with hot and dry summers, with most precipita-
tion occurring in the winter and spring. Vegetation 
cover in the area consisted of herbs and grasses 
with scattered shrub and tree cover, consisting 
mainly of almond, pistachio and juniper. The area is 
used by pastoralists for summer grazing of large 
herds of domestic sheep and goats, which are ac-
companied by herders’ dogs. Since 2017 the local 
NGO “Obi Safed” has patrolled the area in an at-
tempt to reduce poaching. However, the urial popu-
lation remains threatened by poaching, disturbance 
from herders and their dogs and by competition with 
livestock. 

 

 
Figure 1: Urial habitat in the study area. Photo: A. Thieme. 
 

Observations of urial took place during a brief 
visit of the area from the 3rd to 4th of May, 2018.  We 
were guided by S. Kobilov (the leader of “Obi-
Safed”), and used known vantage points to oppor-
tunistically find and observe urial. Urial were de-
tected at distances of 100 to 800 m using binoculars 
10x42 and a spotting scope 20-60x80.  We recorded 
group composition of urial in the categories lambs, 
yearlings, females, males (sub-adult males - 2-3 
years and adult males > 4 years). We took video and 
photographs with a digital camera Nikon Coolpix 
610 with up to 60x optical zoom. 
 
Observations 

We observed four groups of urial with a total 
number of 33 individuals: one single adult male, 3 
subadult males and two groups of females, year-
lings and lambs.  Photographs and videos were ob-
tained from one group of urial, videos assisted in 
identifying twins and mothers (Fig. 2).  
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Figure 2: Pictures from video clips of urial twins – upper left: 
mother with lambs and yearling, upper right and lower left: moth-
ers with twins, lower right: two females with two pairs of twin 
lambs (one female partly hidden behind shrub). Photos: J. Bah-
riev. 
 

Among the 13 lambs we identified 8 as 4 pairs of 
twins.  In one herd a ratio of 5 lambs per 4 females 
and behavioral observations indicated at least one 
pair of twins.  In another herd with eight lambs, anal-
ysis of videos confirmed that six of the lambs be-
longed to three ewes with twin lambs.  The remain-
ing two lambs belonged to two different mothers. In 
summary, out of 9 ewes, 4 had twins (44%), with a 
lamb to ewe ratio of 1.44.  We also recorded 7 year-
lings, equivalent to 0.78 per ewe. 
 
Discussion 

Our observations showed a relatively high inci-
dence of twin lambs in urial in our study site (44%), 
but this may have been influenced by our small 
sample size. However, local hunters from the NGO 
“Obi Safed” also reported a high number of twin 
lambs during the first weeks after lambing.  We also 
appreciate that observations of lamb to female ra-
tios in wild sheep are prone to a number of potential 
errors.  A high rate of mortality during the first days 
and weeks after birth potentially lowers the number 
of observable twin pairs.  It is also possible that fe-
males allow suckling of alien lambs (Hass, 1990) 
and adopt lambs of mothers that have died or were 
not able to provide adequate care.  In addition, 
young ungulates often form nursery groups or “kin-
dergartens” and it is often not possible to identify 
clearly the lamb(s) belonging to a specific female.  
However, given that twin births have been reported 
in urial in several studies and considering our spe-
cific observations and results (absolute numbers of 
lambs in herds, pair-wise bonding during move-
ments), we are confident that twinning is the most 
plausible explanation of our observed lamb to ewe 
ratios. 

Despite the potential errors resulting in estimates 
of twinning being somewhat inaccurate, data sug-
gests a high variability in the incidence of twinning 
in the urial.  For example, much lower lamb-ewe ra-
tios have been observed in two areas in Punjab in a 
study spanning three consecutive years, where 
lamb to ewe ratios varied between 0.49 and 0.70 
(Awan et al. 2006).  In the protected Kalabagh 
Game Reserve they found always higher lamb to 

ewe ratios than in an unprotected area (Eastern Salt 
Range), where illegal live capture of newborn lambs 
as pets massively affected recruitment and caused 
local population decline.  

The variability in the rate of twinning and lamb-
ewe ratios may be partially explained by the local 
environmental and population conditions. Popula-
tions living well below the local carrying capacity, 
may opportunistically produce more twins. Such 
populations may be subject to a limiting factor, such 
as poaching, or may be recovering from a die-off 
from natural or anthropogenic causes (Lovari 2017 
pers. comm.). However, Valdez (1976) found age 
dependent variation in fecundity rates of autopsied 
female urials: among females of 4 years age and 
older 42% had twin fetuses, out of the 3 year old 
ewes had 11% had twins and none of the two year 
old and yearling ewes had twins despite pregnancy 
rates of 50% and 56%, respectively. If twinning rates 
are indeed age dependent, adult female survival 
may have direct influence on the number of twin 
births in a population. Accordingly high poaching 
pressure and resulting higher share of young ewes 
may cause lower twinning rates and overall lower 
lamb to ewe ratios. 

It is unclear whether twins are more likely to suf-
fer lower survival than singletons. Fedosenko 
(2002) reported that twins get less milk and subse-
quently grow slower than singlets and thus have a 
lower likelihood of survival.  Whereas Awan et al. 
(2008) found that twins had a lower body mass than 
singletons in only one out of five years of study, and 
did not appear to suffer higher mortality than single-
tons as lambs. Awan et al. (2008) suggested that 
only ewes in good condition conceived twins, and 
their good condition also contributed towards similar 
lamb survival for twins as singletons.   

Long-term monitoring of twins and singletons, as 
well as of their mothers, will be necessary to ade-
quately assess the costs and benefits of twinning. 
Given the small numbers and suspected decline of 
urial populations in several parts of their range in 
Tajikistan, research on reproduction, recruitment 
and mortality is highly relevant for conservation 
management of urial and may assist in targeting fu-
ture conservation action. Recently established com-
munity based management in our study area is ex-
pected to have additional conservation benefits for 
urial populations, as has been experienced for mar-
khor Capra falconeri, Asiatic ibex Capra sibirica and 
Marco Polo argali Ovis ammon polii in other com-
munity-based game management areas in Tajiki-
stan (Michel and Rosen 2016, Michel and Karimov 
2017) and with urial and markhor in several areas in 
Pakistan (Frisina and Tareen 2009, Siraj-ud-Din et 
al. 2016). 
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The Kedarnath Wildlife Sanctuary (WS) is a 
large protected area (967 km2) located in the state 
of Uttarakhand, India.  Alongside neighboring wil-
derness areas including Gangotri National Park 
[NP], Valley of Flowers NP and Nanda Devi NP the 
area is recognized as an important protected 

landscape in the western Himalayan region, that is 
well recognized for its excellent wildlife values.  
Mountain ungulates resident in the area include the 
Himalayan blue sheep, Himalayan musk deer, Him-
alayan tahr, serow, and goral. Other ungulates such 
as the sambar, barking deer and wild pig also share 
habitats with the mountain ungulates in this region. 

Studies on the Himalayan musk deer and sym-
patric mountain ungulates of Kedarnath WS were 
first carried between 1979-1981 (Green, 1987).  
This was followed by an intensive study of ungulate 
habitat associations and ecology between 1989-
1991 (Sathyakumar, 1994), which provided excel-
lent baseline data of ungulate species.  A study of 
tahr-livestock interactions was also conducted in the 
area between 2003-2004 (Kittur et al. 2010).  

Despite Kedarnath WS being a regular training 
ground for wildlife professionals in India, there have 
been no assessments of the mountain ungulate 
population status or ecology for the last 28 years.  
There is a particular need to understand the impacts 
from recent increases in human utilization of the 
area and the effects of climate change.  In recent 
years the areas in and around Kedarnath WS have 
experienced several natural disasters and impacts 
due to increasing anthropogenic pressure.  Pilgrim 
and tourist visitation rates have increased substan-
tially due to development of roads, infrastructure 
and logistics.  For example, the number of pilgrims 
visiting Kedarnath temple has increased from ap-
proximately 117,000, in 1990, to 695,000 in 2018 
(Kedarnath Pilgrim Statistics, 2019).  In addition, 
there has been an increase in human-wildlife con-
flicts due to wildlife using habitats outside of the 
Sanctuary, and varying levels of human tolerance 
for wildlife (Srivastava, 2017).  Increases in habitat 
loss and degradation, and increases in human-wild-
life conflicts pose serious issues for species conser-
vation and wildlife management of Kedernath WS.  

In order to address some of the aforementioned 
issues, the Wildlife Institute of India has recently in-
itiated a research project “Mountain Ungulates and 
their habitats in Kedarnath Wildlife Sanctuary: A Re-
appraisal”. The project has the following objectives: 
(i) to assess the current status and evaluate 
changes in status of ungulates and their habitats in 
Kedarnath WS; (ii) to assess anthropogenic pres-
sures on wildlife habitats in Kedarnath WS and un-
derstand changes over time; and (iii) identify key 
conservation areas and conflict prone areas in Ked-
arnath WS and use this information to propose strat-
egies for management.  

The project is expected to have several im-
portant outputs, including: (i) a three-decade com-
parison of  mountain ungulate population status with 
particular emphasis on ungulate habitat use and hu-
man utilization in the Kedarnath WS; (ii) identifica-
tion of ‘key conservation areas’ and ‘mutual impact 
zones’ of Kedarnath WS and the development of 
strategies for management of these areas; (iii) ca-
pacity building of field managers and frontline staff 
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of Kedarnath WS in wildlife monitoring techniques, 
maintenance of a database, and incorporation of re-
search findings into wildlife management planning; 
and (iv) enhancing capacity of protected area man-
agers of the Himalayan Region, and establishment 
of a field research for long-term monitoring. 
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Conservation Frontlines: 
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Rural Communities 
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Wild lands and wildlife are threatened when 

hunters and non-hunters, albeit both conservation-
minded, fight each other. So long as uninformed 
emotion and outrage on both sides are allowed to 
sway opinion- and policy-makers and interfere with 
sound conservation practices, undesirable “poll 
consequences” will prevail.  

Effective, sustainable wildlife conservation relies 
on science, experience, ethics and logic. Effective 
conservation leadership must communicate these 
values to the global public, and keep the ever-more 
environmentally interested society-at-large in-
formed on the real threats to biodiversity. 

In the second half of 2018, a few like-minded 
people came together to create a platform, where all 
stakeholders—hunters, individual wildlife scientists 
and scientific institutions, rural communities who live 
with wildlife, as well as non-hunting nature lovers—
can read about the complex links between hunting 
and conservation, and participate in the discussion 
of challenges, risks and opportunities. Our ultimate 
objective aims towards forming a symbiotic conser-
vation alliance, taking into account sustainable de-
velopment goals which do not compromise biodiver-
sity and habitats.  

 

 
Observing snow sheep Ovis nivicola nivicola in the coastal moun-
tains of the Koryak Okrug (north of Palana municipality) on the 
Kamchatka Peninsula. Photo: Gerhard Damm. 

 
As a consequence, we started Conservation 

Frontlines, an editorially independent, not-for-profit 
newsroom that publishes the quarterly Conserva-
tion Frontlines e-magazine, and monthly news snip-
pets in Frontline Dispatches.  We made a choice to 
keep our journalism free and available for all. At a 
time when factual information is a necessity, we be-
lieve that our readers around the world deserve ac-
cess to accurate reporting and editorial independ-
ence. On January 2nd 2019, the first e-magazine 
was launched, followed by the first issue of Frontline 
Dispatches. As you read these lines, we are enter-
ing our second year of publication.  

Conservation Frontlines editors and authors of-
fer independent thought, opinion and insight—we 
aim to spur positive exchanges and constructive di-
alogue. We want to spark conversations, shift per-
spectives and inspire new ideas. We do not shy 
away from problematic or complex issues, and we 
will not play to noisy extremists on any side.  

Through the regular publications of the Conser-
vation Frontlines Newsroom, and the continuously 
expanding Conservation Frontlines on-line library, 
we offer access to thousands of peer-reviewed pa-
pers, news articles and opinion pieces from across 
the globe. We intend that this wealth of information 
is used by hunters to expand their horizon, and by 
scientists to communicate research results and 
needs in digestible language to our followers. Last 
not least, we want to engage those who are not (yet) 
convinced of the benefits of sustainable hunting.  

We are always looking for content for our 
publications, library and website, and invite authors 
from around the globe to contribute. Although 
Conservation Frontlines does not intend to compete 
with peer-reviewed scientific journals, we hold our 
contributors to high standards. Articles must be 
thoroughly fact-checked, with links to references 
and citations. As a not-for-profit, Conservation 
Frontlines does not pay for articles. Upon 
acceptance, articles are edited closely and then 
returned to the author for final vetting and approval 
before publication. 
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The Conservation Frontlines Team believes that 
the best chance to secure social acceptance for 
hunting lies primarily in the transparent 
implementation of, and compliance with 
scientifically grounded sustainability rules, secondly 
in the full recognition of the role of local rural people 
in wildlife management, and thirdly in the behavior 
of hunters in the field, and how they present 
themselves to the public.  We recognize that these 
three tenets, important as they are individually and 
in combination, need to be adaptable and sensitive 
to varying local cultural, political and social contexts, 
and integrate local knowledge and cultural 
practices. 

Conservation Frontlines is read by hunters, 
scientists, government and NGO policymakers and 
administrators, politicians, members of the field-
sports trades, and conservationists of all kinds, 
public and private, all around the world.  

 
 
 

We invite you to accompany 
us on our journeys and 
contribute to a vibrant 
dialogue! 

 
 

Subscribe at: 
https://www.conservationfrontlines.org/subscribe/  
 
 
7th World Mountain Ungulate Conference,  
Bozeman, Montana 
 

Kurt Alt 
Wild Sheep Foundation, Conservation Director, Montana and 

International Programs 
Email: kalt@wildsheepfoundation.org 

 
On September 10-

13, 2019, the world’s 
wild sheep and wild 
goat scientific expertise 
traveled to Bozeman, 
Montana for the 7th 
World Mountain Ungu-
late Conference 
(WMUC). This is the 
first time the world con-
ference has been held 
in North America! 
Hosted by the Wild 

Sheep Foundation (WSF) near the home of their 
World Headquarters in Bozeman, the event was co-
sponsored by WSF and Safari Club International 
Foundation (SCIF). This conference was also en-
dorsed by the IUCN Species Survival Commission’s 
Caprinae Specialist Group. This was truly a world-
wide conference, with 213 participants attending, 

representing 20 countries. Fifty-one oral presenta-
tions and 19 posters relative to research conducted 
in 24 countries were offered, covering 23 species of 
wild sheep and wild goats, 9 cervids, 1 antelope and 
3 carnivores. 

 
Dr. Valerius Geist, Professor Emeritus of Envi-

ronmental Science, University of Calgary, Calgary, 
AB, Canada, gave the opening keynote address by 
challenging wildlife managers and researchers to 
re-think impacts that predation can have on ungu-
late populations. Tuesday’s sessions were on tax-
onomy and genetics, and ecology and behavior. 
Taxonomy of snow sheep in Siberia, evolutionary 
history of North American wild sheep and Rocky 
Mountain goats, Balkan chamois population con-
nectivity, and human settlement impacts on gene 
flow in Nubian Ibex were explored in the first ses-
sion. The second session provided a broad and di-
verse glimpse of individual variations in migratory 
ungulates, movement and use patterns, co-occur-
rence of multiple ungulates, weather and climate 
change implications, impacts from human visitation, 
nutrition, etc. within a diversity of geographic areas 
including the Yellowstone area, U.S. southwest de-
serts, Italy, Spain, Russian Far East, Pakistan, and 
Mexico.  

 
Dr. Mark Boyce and Dr. Marco Festa-Bianchet, 

University of Alberta and Université de Sherbooke, 
Canada, respectively, led Wednesday’s “Population 
and Harvest” session. This session explored im-
pacts from hunting, nutrition and population de-
mographics in determining horn size, cougar 
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predation on bighorn sheep, and restoration pro-
jects from Rocky Mountain goats and bighorn sheep 
to Arabian tahr. The day ended with a special panel 
on the effects of harvest. Comprised of Drs. Marco 
Festa-Bianchet, Mark Boyce and Kevin Monteith, 
this panel focused on understanding the effects of 
harvest on bighorn sheep populations. Because of 
interest by attendees, the discussion, moderated by 
Quentin Kujala, MFWP, went nearly an hour beyond 
our scheduled time 

Dr. Vern Bleich, retired from California Depart-
ment of Fish & Wildlife, led the “Habitat Session” 
with a passionate call to elevate wildlife populations 
and wildlife conservation objectives to the same 
level of value accorded to other attributes of wilder-
ness designated on U.S. federal lands. Topics cov-
ered 3 continents, ranging from impacts related to 
land-use designations, forage quality, weather, hu-
man disturbance and cover attributes related to hab-
itat features. Dr. Peregrine Wolff, DVM, Nevada De-
partment of Wildlife State Wildlife Veterinarian, Ex-
ecutive Manager, Wildlife Disease Association, and 
Wildlife Committee Co-chair, U.S. Animal Health 
Association, led the “Disease Session.”  Dr. Wolff 
focused on the importance and relevance of disease 
research and monitoring on both wildlife and live-
stock in areas where use overlaps. Results of bac-
terial and viral work in countries from Central Asia, 
Europe and North America were presented.  

Shane Mahoney, President of Conservation Vi-
sions, Deputy-Chair for the Sustainable Use and 
Livelihoods Specialist Group (SULi) of IUCN, and 
Deputy President for the Policy and Law Commis-
sion of the International Council for Wildlife Conser-
vation led the session, “Role of Sustainable Use in 
Conservation Today.”  Shane highlighted the im-
portance of sustainable use in conservation and 
provided the history behind the rise of the North 
American Model of Wildlife Conservation. In addi-
tion, he emphasized the important role of indige-
nous people to conservation. The role of hunting in 
providing reliable funding to support conservation 
and the role of sustainable use in community con-
servation was emphasized through presentations 
from the U.S., Pakistan, Kazakhstan and Tajikistan. 
This session ended with a panel discussion focused 
on understanding the role of sustainable use in con-
servation today. Moderated by Shane Mahoney, the 
panel included Manzoor Quireshi and Athar Khan, 
Pakistan; Orynbassar Shaimkhanbetov, Kazakh-
stan; Khalil Karimov, (SULi Central Asia Chair) Ta-
jikistan; and Nicole Tatman, New Mexico. Once 
again, discussion exceeded the allotted hour due to 
attendee engagement. Discussion centered on the 
messaging of the role of hunting in conservation, 
transparency in where and how funding is allocated 
to local communities for use in conservation, and 
hunting’s role in managing introduced/invasive spe-
cies. 

Dr. Jon Swenson, Professor Emeritus, Norwe-
gian University of Life Sciences, Editor-in-Chief of 

the scientific journal Ursus, Co-chairman of the Ex-
pert Team for the Brown Bear in Europe, part of the 
IUCN Bear Specialist Group, was Thursday night’s 
banquet speaker. A Montanan and former MFWP 
wildlife biologist, Dr. Swenson provided a compre-
hensive summary of “take homes” from the 3-day 
conference. Take home messages from the confer-
ence included: Changes in migration patterns, com-
position of ungulate communities, and habitat use 
should be expected with augmented/reintroduced 
populations. Trying to obtain special legal protection 
based on genetic differentiation of very small popu-
lations could preclude the use of augmentation. In 
other words, do we want to preserve a doomed 
unique population or maintain a population that has 
mixed genetics due to augmentation? Climate 
change models allow us to look forward to predict 
the loss (mostly) of suitable mountain ungulate hab-
itat, but there are still many other factors that 
threaten these populations in concert with climate 
change. Why does all hell break loose when a dis-
ease is transmitted from the public’s wildlife to pri-
vate livestock, but not when a disease is transmitted 
from private livestock to the public’s wildlife? Could 
it not be possible to develop a program for domestic 
sheep producers, subsidized with public dollars, to 
use effective methods to minimize co-mingling of 
domestic and wild sheep on public and private 
lands? Due to effectiveness of cougar predation, 
managers should be prepared to quickly remove 
cougars that are threatening small wild sheep pop-
ulations. We know that predation can cause selec-
tion and we are predators. We have a responsibility 
as wildlife biologists/managers to consider our reg-
ulation impacts on a species through management 
and further research. The public also wants to see 
big rams. This subject will become more important 
in the future! Developing ownership in conserving 
species by local communities and a country’s citi-
zenry must be included when developing sustaina-
ble-use funding models. Governance in where the 
money goes from the sale of trophy permits must be 
transparent. 

 
The conference concluded with a field trip to Yel-

lowstone National Park on Friday.  Natural resource 
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issues surrounding the Yellowstone Northern 
Range were discussed, and participants were given 
the opportunity to observe Rocky Mountain goats, 
many for the first time. We thank the Montana Wild 
Sheep Foundation, together with the Southwest 
Montana Chapter of Safari Club International and 
Map Brewing for sponsoring our evening poster 
presentations and receptions. Because breaks were 
short during the day, receptions were critical to the 
success of the conference by allowing delegates to 
stay together facilitating discussions and capacity 
building. We also want to thank Montana Fish, Wild-
life & Parks (FWP) and Yellowstone National Park 
(YNP) for supporting and helping sponsor the field 
trip.  

Conference outcomes exceeded expectations. 
Diverse perspectives, sharing of information, and a 
willingness of attendees to plunge into controversial 
subjects made the conference a success.  WSF’s 
role in hosting and co-sponsoring this scientific 
event with SCIF has raised our joint conservation 
profile, worldwide. The bar has been raised for fu-
ture World Mountain Ungulate Conferences to meet 
both the diversity in worldwide representation, spe-
cies and topics covered.  

The scientific quality of this conference is re-
flected by the diversity and quality of scientific 
presentations and efforts by the Conference Chairs: 
Kurt Alt, Conservation Director, Montana and Inter-
national Projects, Wild Sheep Foundation; Dr. Raul 
Valdez, Research Affiliate, New Mexico State Uni-
versity (member of IUCN Caprinae Specialist 
Group); Dr. Juan Herrero, Agriculture and Environ-
mental Sciences, Technical School of Huesca, Uni-
versity of Zaragoza, Spain (Co-chair of IUCN Capri-
nae Specialist Group). 
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Notice to contributors 

Submissions of articles, including research re- 
ports, conservation news, recent publications, etc., 
on wild or feral Caprinae, are always welcome from 
any professional biologist. A potential author does 
not have to be a member of the Caprinae Specialist 
Group.  

Please send submissions to the Editor by e-mail 
attachment (luca.corlatti@wildlife.uni-freiburg.de). 
Author guidelines are available for download on the 
CSG Website. 
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