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EDITORIAL 

 
Dear CSG members, 

after the pandemic years, 2022 marked a return 
to a near-normal situation. The easing of restrictions 
finally allowed mountain ungulate experts from 
around the world to meet again in person at the 8th 
World Conference held in Cogne, Italy, organised by 
the Gran Paradiso National Park. In their contribu-
tion, Alice Brambilla and Bruno Bassano, organizers 
of the event, remind us how this occasion has 
shown the vitality of research and monitoring of the 
Caprinae, despite the difficulties of recent years. We 
are confident that further advances will form the ba-
sis for the next World Conference, to be held in Ta-
jikistan in 2024. Under the leadership of Khurshed 
Shamsuddinov and Najmudinov Najmiddin, this will  

 
be an opportunity to discuss the world of Caprinae 
with an approach that integrates different perspec-
tives. We expect much greater participation from 
Asia and North Africa, the hub of caprinae. We look 
forward to seeing you there!  

The vitality of mountain ungulate studies is fur-
ther evidenced by the contributions in this issue of 
the Caprinae newsletter. Dave Forsyth and col-
leagues take us to New Zealand to show us how the 
use of aerial counting methods, in combination with 
an appropriate sampling design, can be a useful tool 
for estimating Himalayan tahr Hemitragus jemlahi-
cus populations, while Arash Ghoddousi and 
Corinna Van Cayzeele report on how data from 
ranger surveys, through an occupancy modeling ap-
proach, can be effectively used to improve mountain 
ungulate conservation in Iran. Staying in Asia, Ran-
jana Pal and colleagues describe for the first time 
an outbreak of keratoconjunctivitis in mountain un-
gulates in that region, an event that warrants further 
research and monitoring. Another piece of news, 
this time a positive one, for the Asian region, comes 
to us from Hana Raza and Peshraw Jamil, who re-
port evidence of mouflon Ovis gmelini presence in 
the Iraqi region of Kurdistan, a presence that will re-
quire appropriate strategies to favour the conserva-
tion status of this species. Two "linguistic" contribu-
tions related to the Caprinae of Europe come from 
Ricardo García-González and Juan Herrero, who 
discuss the correct Latin name of the Iberian wild 
goat Capra pyrenaica, and from Mathieu Sarasa, 
who reports on how the consistency problems in the 
spelling of the species names is a problem for liter-
ature research, in the case of Capra and Rupicapra. 

Unfortunately, 2022 also brought with it the sad 
news of the passing of an eminent representative of 
the world of Caprinae research and conservation, 
Mads Forchhammer, remembered with esteem and 
affection by his friend and colleague Eric Post. 
 

Luca Corlatti, Juan Herrero &  
Yash Veer Bhatnagar 

IUCN SSC Caprinae Specialist Group 
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Mads Forchhammer Obituary 

 
In March 1991, Mads Cedergreen Forchhammer 

picked up a copy of Alwyn Pedersen’s book 
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Polardyr (“Polar Animals”) in Aarhus, Denmark, and 
his life was forever changed. Pedersen’s chapter on 
muskoxen inspired Mads’s enduring fascination 
with the species and its ecology. Two years later, as 
part of his graduate thesis at Aarhus University, 
Mads published the first analysis of long-term pop-
ulation dynamics of muskoxen in Greenland in rela-
tion to weather.  

In retrospect, the hallmarks of Mads’s many en-
suing seminal contributions to large herbivore pop-
ulation ecology are evident in that paper. In it, Mads 
presented a conceptual and statistical framework 
for the analysis of population dynamics that incorpo-
rated simultaneous density-dependent and density-
independent factors and their variation across geo-
graphical regions. During his subsequent post-doc-
toral work at the University of Oslo, Mads next pio-
neered the application of autoregressive time series 
models in the analysis of the population dynamics 
of red deer in Norway. This work was the first to both 
apply such models to large herbivore dynamics and 
to incorporate large-scale climate indices into their 
application. The novelty of this approach lay in its 
utility in examining interactions between direct- and 
delayed density dependence (the latter deriving 
from trophic interactions) and climate in variability in 
the types of dynamics observed across multiple 
populations of a species over large spatial scales.  

Over the course of his career, Mads would go on 
to refine and improve the complexity of this ap-
proach and in the process launch, and largely de-
fine, the field of study concerned with impacts of 
large scale climatic variation and change on the 
population dynamics of northern ungulates. His 
work in this field led to novel insights that shaped 
our understanding of the dynamics and population 
ecology not only of muskoxen and red deer but also 
of Soay sheep, caribou, and Svalbard reindeer, and 
in the process launched the research trajectories of 
numerous graduate students and post-docs.  

Behind all of this work, and perhaps less evident 
to the public and professional worlds, was a sensi-
tive and empathetic human being and loving father. 
Mads was enthralled by the beauty and soothing 
tranquility of arctic landscapes and shared his ap-
preciation for their subtle nuance and vast nature 
through his uniquely moving photography. Mads 
was also unfailingly patient and generous of spirit, 
as those many who were mentored or taught by him 
well know.  

Mads Cedergreen Forchhammer died in Long-
yearbyen, Svalbard, June 2022. He will be forever 
missed by those who knew and loved him. 
 

Eric Post 

The Polar Forum & The APPLES Project, and 
Department of Wildlife, Fish, & Conservation Biology,  

University of California, Davis, USA 
Email: post@ucdavis.edu 

 
 

The 9th World Conference on Mountain  
Ungulates: transition to a new integrated and 
sustainable approach to species conservation 

Khurshed Shamsuddinov1*,  
Najmudinov Najmiddin2* 

1 Committee for Environmental Protection under the  
Government of Tajikistan 

2 State Institution Special natural protected areas 
 9th WCMU Organising Committee 

    *Email: 9wcmutj@gmail.com  
 

We are glad to inform you that the 9th World 
Conference on Mountain Ungulates will be held on 
October 2024 in Dushanbe, Tajikistan. Registra-
tions will be open by October 2023. The deadline for 
early registration is 31 May 2024, the deadline for 
abstract submission is 15th May 2024. For more in-
formation on the conference, for registration and ab-
stract submission please contact via email 
9wcmutj@gmail.com, the website and twitter link 
will be launched by end of 2023. 
 

 
Figure 1: Markhor Capra falconeri in Tajikistan. Photo by 
Khudoydod Mulloyorov. 

 
Scientific research is indispensable for effective 

management and to foster species and ecosystem 
conservation. The recent history of some mountain 
ungulates gives examples on how this can be 
achieved. In the last decades, as research and tech-
nology progress and knowledge accumulates, new 
questions present exciting and urgent challenges 
both for researchers and managers. Answering 
those questions will require an inclusive approach 
that integrates different perspectives. It is with this 
aim, that we are delighted to invite you to the 9th 
Conference on Mountain Ungulates in Tajikistan. As 
in the spirit of past editions, the goal of the confer-
ence is to share the most recent and interesting re-
sults of research on mountain ungulates as well as 
to provide networking opportunities for researchers 
and wildlife managers. We will cover several topics 
(see the list below), with the ambitious aim of facili-
tating the integration of different research fields and 
connecting them with management and conserva-
tion.  
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Planned sessions 
 
Ecology, Behaviour and Evolution. The inter-

actions between mountain ungulate species, the en-
vironment and other species inhabiting it, including 
humans and livestock, are particularly relevant both 
for evolutionary biology and for conservation. Rapid 
changes currently occurring in the mountain envi-
ronments around the world offer a unique oppor-
tunity to investigate the response of wild species to 
environmental changes, including the return of large 
predators to many areas of the world, and to shed 
light on possible changes in selective pressures. 
Moreover, despite the ecology of some mountain 
ungulates being relatively well-known, for many oth-
ers we still lack basic information essential for their 
conservation. This session aims to share new dis-
coveries on the ecology and behaviour of mountain 
ungulate species and subspecies. For example, we 
seek presentations focusing on life history, popula-
tion dynamics, spatial behaviour, diet, physiology, 
adaptations to changing environment, within- and 
between-species interactions, predation and com-
petition.  

 
Genetics. The continuous development of mo-

lecular techniques gives new insights on wild spe-
cies evolution and offers powerful tools to inform 
conservation. The aim of this section is to present 
new discoveries on the genetics of mountain ungu-
lates. We encourage presentations on the following 
topics: development of new molecular tools, conser-
vation genetics, hybridisation, immunogenetics and 
genomics.  

 
Systematics and Palaeontology. The system-

atics of wild species is constantly being revised ac-
cording to new genetic discoveries on mountain un-
gulates. We call for talks presenting new knowledge 
on this subject, obtained through an integration of 
palaeontological and molecular data. Among oth-
ers, the intended topics covered by this session are: 
revised systematics, functional morphology, palae-
ontological evidence, phylogenetic reconstructions 
and ancient DNA.  

 
Health and Diseases. Diseases are important 

drivers of population dynamics and evolution of wild 
species as they affect the health status of animals 
and may result in strong selection, drastic reduc-
tions of population size, and local extinction. From a 
conservation perspective, the spread of zoonotic in-
fections may threaten species conservation through 
indirect effects, such as calls for the extirpation of 
wild populations to preserve human health or eco-
nomic activities. This is particularly relevant for 
mountain ungulates sympatric with livestock and 
human activities. The aim of this section is to share 
knowledge on health and diseases of mountain un-
gulate populations with particular focus on conser-
vation-relevant discoveries. Possible topics are 

health status of populations, effects of diseases on 
population dynamics, emergence of new patho-
gens, immunogenetics, management of zoonotic 
and major disease outbreaks and macro parasites 
as markers of climate change.  

 
Conservation and Management. Most moun-

tain ungulate species interact with humans. Those 
interactions range from simple coexistence to com-
petition for resources (e.g., with livestock), hunting, 
introduced species and active conservation actions 
such as translocations or population supplementa-
tion. Often, policy makers must make decisions that 
should be informed by rigorous scientific 
knowledge. In this section we encourage the 
presentation of research covering various aspects 
of mountain ungulate biology and ecology that have 
potential applications for conservation and manage-
ment, as well as case studies where management 
was beneficial or detrimental to populations, as for 
example in the case of trophy hunting. In addition, 
we encourage presentations on the role and use of 
indigenous and local knowledge for the conserva-
tion of mountain ungulates.  

 
Monitoring methods. Several methods have 

been proposed to properly estimate population size 
of mountain ungulate populations across a variety 
of habitats. However, those methods are not yet 
fully integrated in monitoring practice. We encour-
age presentations of methodological studies on 
mountain ungulate monitoring to promote a thor-
ough discussion between researchers and manag-
ers in order to find solutions and trade-offs to incor-
porate good practices into routine monitoring proto-
cols.  

 
Conservation technologies. Methods in wildlife 

research have changed dramatically in the last dec-
ades due to the advent of new technologies. The 
spread of tools such as, for example, camera traps, 
sensors tags, drones, remote sensing, image and 
video interpretation, acoustic monitoring, coupled 
with machine learning techniques, all allow the col-
lection of large amounts of data that can foster con-
servation. This session aims to share ideas on the 
applications of technologies to research and con-
servation of mountain ungulates.  

 
Poster Session. A poster session is planned for 

the communication of research on all the above-
mentioned topic as well as of research of local inter-
est (e.g., results of local population monitoring), 
work in progress, methods and new ideas.  

 
Field trips. There will be several field trip options 

available for the conference participants to see the 
wildlife and enjoy the nature in Tajikistan.  
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CONSERVATION AND MANAGEMENT 

 
Using helicopters to estimate the abundance of 
non-native Himalayan tahr in New Zealand 
 

David Forsyth1*, David Ramsey2, Elaine Wright3 

1 Vertebrate Pest Research Unit, New South Wales Department 
of Primary Industries, Orange, NSW 2800, Australia 

2 Arthur Rylah Institute, Department of Environment, Land, Wa-
ter and Planning, Heidelberg, Victoria 3084, Australia 

3 Department of Conservation, Christchurch 8011, New Zealand 
*Email: dave.forsyth@dpi.nsw.gov.au 

 
The Himalayan tahr Hemitragus jemlahicus was 

introduced into New Zealand’s Southern Alps (Fig. 
1) in the early 1900s and now occupies approxi-
mately 10,000 km2 (Forsyth & Tustin 2021). As a 
non-native species that can form groups >100, there 
is concern about the impacts of tahr on native eco-
systems (Department of Conservation 1993; Cruz et 
al. 2017). In response to these concerns, tahr have 
been subject to culling for many decades (Tustin & 
Challies 1978; Forsyth &Tustin 2021).  

 

 
Figure 1: An example of the steep and remote habitats occu-
pied by non-native Himalayan tahr in the Southern Alps, New 
Zealand.  

 
The Himalayan Thar Control Plan (HTCP) (De-

partment of Conservation 1993) divides the tahr 
range according to maximum allowable abun-
dances and densities of tahr in each of seven man-
agement units (MUs) (range: <1 to 2.5 tahr per km2) 
and two exclusion zones (EZs) (0.0 tahr per km2), 
with a total population not to exceed 10,000 tahr. 
Prior to our study, however, reliable estimates of the 
abundance and density of tahr in each of these 
management units were lacking, making enforce-
ment of the HTCP difficult.  Previous monitoring had 
used periodic ground-based vantage point counts 
(using binoculars and spotting scopes) in a small 
number of catchments (Tustin & Challies 1978; De-
partment of Conservation 1993). Those ground 
counts were not corrected for imperfect detection 
(Forsyth & Hickling 1997), and differences in the ar-
eas sampled complicated comparisons of density 
(Forsyth 2001). Ground-based vantage-point 
counts are difficult to implement at large spatial 

scales because many randomly- or systematically-
selected sampling locations, which are highly desir-
able in wildlife abundance estimation, would often 
be inaccessible. Furthermore, ground-based sur-
veys of mountain ungulates are typically conducted 
over multiple days, and hence can be disrupted by 
rapidly-changing mountain weather. Ground counts 
of Himalayan tahr were discontinued in the 2000s 
(Forsyth & Tustin 2021). 

We were tasked with developing a method to es-
timate the abundance and density of Himalayan tahr 
on public conservation land, as defined in the HTCP 
(7,844 km2; Department of Conservation 1993). El-
evations within the study area ranged from 441–
2342 m above sea level, with large areas of perma-
nent snow and ice at higher elevations along the 
central mountain chain. Given the issues with 
ground counts outlined above, we decided to use 
aerial counts, which have been used for many dec-
ades to estimate deer abundances in large and re-
mote areas (Forsyth et al. 2022). The key ad-
vantages of aerial compared to ground counts are 
that most or all randomly- or systematically-selected 
sampling locations should be accessible, and that 
surveys can be conducted quickly during favourable 
weather. Helicopters were preferred over fixed-wing 
aircraft because of their slower air speed, lower fly-
ing altitude and vertical flight capability. 

A systematic random sampling design was used 
to select monitoring sites, which were located at the 
vertices of an 8-km grid superimposed over New 
Zealand’s public conservation land within the tahr 
range. This design resulted in a total of 117 sites 
across the seven MUs and two EZs. For logistical 
reasons, monitoring was conducted at a randomly 
selected subset of sites (without replacement) an-
nually: 16 sites were sampled in 2016, and 22, 28 
and 51 were sampled in 2017, 2018 and 2019, re-
spectively. Inferences about the densities and abun-
dances of tahr are therefore averages over this four-
year period.  

 

 
Figure 2: Example of the 3 helicopter surveys conducted in one 
2 × 2-km plot (AP131) in 2016. Counts were at least 10 days 
apart. 

 
At each of the 117 sites, a 2 x 2-km plot (with the 

centre of each plot the vertex of the 8-km grid) was 
sampled on three occasions by helicopter (usually a 
MD 500D or MD 500E). There was a minimum 10-
day interval between successive counts at a plot so 
as to minimise the disturbance effects of the heli-
copter on tahr in subsequent counts at that plot. 
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Counts were undertaken during the austral summer 
and autumn. On each of the three sampling occa-
sions the 4 km2 plot was overflown by the helicopter 
flying at about 40–60 knots and at 20–70 m from the 
ground (Fig. 2). The pilot and one primary observer, 
seated next to the pilot, searched for tahr (Fig. 3). A 
person seated in the rear recorded the location (with 
a GPS) and the sex-age class composition of each 
group (Fig. 4).   
 

 
Figure 3: Pilot and observer searching for Himalayan tahr in a 4 
km2 plot in the Southern Alps, New Zealand. 

 
The total number of tahr counted within each 

plot, at each of the three sampling occasions, were 
used to estimate abundance corrected for imperfect 
detection using a generalized N-mixture model for 
open populations (Dail & Madsen 2011). We as-
sumed that the tahr population on each plot was po-
tentially open to movement-related changes in 
abundance between the three sampling occasions 
and modelled these changes using survival and re-
cruitment’ processes. The total population of tahr in 
the sampling frame was estimated using both de-
sign-based, finite sampling methods and model-
based inference procedures.   
 

 
Figure 4: Male Himalayan tahr observed on a glacier during a 
helicopter count in the Southern Alps, New Zealand. Note the 
steep terrain in the background and the cloud forming, hazards 
that make estimating the abundance of mountain ungulates dif-
ficult. 

 
The mean estimated density of tahr on each plot 

varied from 0.0 to 31.7 tahr per km2. Mean densities 

of tahr varied among management units, ranging 
from 0.3 to 10.7 tahr per km2 and exceeded speci-
fied intervention densities in six of the seven man-
agement units. The total design-based estimate of 
tahr abundance in the sampling frame was 34,500 
(95% CI: 27,750–42,900), with a coefficient of vari-
ation (CV) of 0.11. The corresponding model-based 
estimate of total abundance was similar (34,550, 
95% CrI: 30,250–38,700) but was substantially 
more precise (CV of 0.06) than the design-based 
estimate. The precision of the estimates for the indi-
vidual management units were also better than the 
design-based estimates, with CVs <0.20 for all but 
one management unit. For further details on our 
methods and results, see Ramsey et al. (2022). 

Our estimates of Himalayan tahr abundance on 
public conservation land (62% of the total range de-
fined in Department of Conservation 1993) indicate 
that the tahr population during 2016–2019 greatly 
exceeded 10,000, with the lower 95% confidence 
and credible limits for the design- and model-based 
estimates more than double that value. Further-
more, average tahr densities exceeded the thresh-
olds defined in the HTCP in both exclusion zones 
and in all but one management unit. It is now recog-
nised that more control effort is needed to reduce 
tahr abundances and densities below the threshold 
values stipulated in the Himalayan Tahr Control 
Plan (Department of Conservation 2022). More gen-
erally, our study shows that robust estimation of the 
abundance and density of mountain ungulates is 
possible by combining aerial surveys and open pop-
ulation models with an objective, probabilistic sam-
pling design. 
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Harnessing a wealth of analogue ranger-based 

monitoring data for the conservation of  

mountain ungulates – a case study from  

Golestan National Park, Iran 

 

Arash Ghoddousi1*, Corinna Van Cayzeele2 

1 Geography Department, Humboldt-University Berlin, Berlin, 
Germany 

2 Nature Resources Wales, Bangor, UK 
*Email: arash.ghoddousi@hu-berlin.de 

 

Poaching is driving many large mammals toward 
extinction, and large herbivores such as mountain 
ungulates are particularly at risk (Ripple et al. 2015). 
This is mainly due to a range of context-specific in-
centives motivating poaching such as subsistence 
hunting or supplying local or urban meat markets 
(Challender & MacMillan 2014). Despite ever-in-
creasing conservation efforts worldwide to combat 
poaching, it continues to contribute to the decline of 
many threatened species and more effective inter-
ventions are needed (Travers et al. 2019). One of 
the main requirements for effective conservation 
measures against poaching is robust and repeated 
monitoring data on threatened species (Critchlow et 
al. 2017). However, this information is often scarce 
due to inconsistent or complex data collection ap-
proaches. 

One of the often-untapped sources of wildlife 
sighting data is ranger-based monitoring. In many 
protected areas, rangers are tasked with patrolling 
areas of higher poaching probability as well as with 
guarding areas of target species distributions. 
Rangers are often required to note down their sight-
ings of non-compliances and wildlife either in an an-
alogue format in forms and logbooks or using 
handheld GPS units. However, in most cases these 
data are left unanalyzed, failing to support adaptive 
management and decision-making processes in 
protected areas. One of the main reasons for not 
benefitting from this wealth of repeated, widespread 
and detailed datasets is the absence of straightfor-
ward workflows for the analysis, especially if they 
were collected in an analogue format. 

In this study, we aimed to address this issue and 
develop a workflow for analyzing data on mountain 
ungulate distributions from analogue logbooks in an 

occupancy modelling framework to inform adaptive 
management. We used Golestan National Park 
(874km2) as the case study, which is the oldest pro-
tected area of Iran and is home to six ungulate spe-
cies, two of which are Caprinae: bezoar goat Capra 
aegagrus and urial Ovis vignei (Fig.1). The ungulate 
populations of the park have suffered from a mas-
sive poaching crisis after Iran’s Islamic Revolution 
in 1979, but since then are slowly recovering 
(Ghoddousi et al. 2019). However, populations of 
both bezoar goat (-88%) and urial (-66%) are still 
significantly lower than in the 1970s. Poaching is 
mainly performed by local residents to sell at local 
meat markets, for cultural reasons, for pleasure, and 
finally due to conflicts with conservation bodies 
(Ghoddousi et al. 2019). Bezoar and urial are highly 
preferred by poachers and urial was hunted in ca. 
69% of all poacher seizures in the park (Ghoddousi 
et al. 2017).  

 

 
Figure 1: A herd of urials in the Golestan National Park, Iran. 
Photo: Hamed Tizrooyan. 
 

We obtained logbook data from nine ranger sta-
tions from 2014-2016. We then geolocated 552 
landmarks and 754km of patrol trails mentioned in 
these logbooks and created a reference map to fa-
cilitate the digitization of the patrols. We superim-
posed a 3 x 3 km2 grid system (hereafter cells) over 
the study area as the unit of our analysis (96 cells). 
Benefitting from the reference map, we then digit-
ized 4800 day-entries (i.e., daily patrols) by allocat-
ing them to relevant cells. From each day-entry, we 
recorded the cells patrolled and the sighted ungu-
late species. We only used direct sightings of wild-
life, as there is a higher chance of misidentification 
of indirect signs (e.g., tracks, dung). 

We used an occupancy modelling framework us-
ing the unmarked package in R Statistical Software 
to assess the distribution of bezoar goat and urial 
(MacKenzie et al. 2017). This modelling approach 
consists of two components: detection probability 
(p) and occupancy state (ψ). We treated each cell 
as a site and each month as an occasion to build the 
detection history table. For detection or survey co-
variates, we used patrolling intensity and landscape 
openness (i.e., a combination of the average rug-
gedness and forest cover in each cell), and as site 
covariates, we used ruggedness, NDVI, distance 
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from ranger stations, and distance to roads or bor-
ders (Ghoddousi et al. 2016). 

We conducted a single-species, single-season 
occupancy for every 12 months of data and then cal-
culated the mean ψ of each species at each site 
(Marescot et al. 2020). We built the models with dif-
ferent combinations and interactions of variables. 
We use the Akaike information criterion (AIC) for 
model ranking, considering models with Δ AIC < 2 

as structurally similar, and models with the lowest 
AIC as the best model(s). We predicted ψ for each 
species and each year in each cell given the param-
eters of the best model(s). 

 

 
Figure 2: A ranger on patrol in Golestan National Park, Iran. 
Photo: Amirhossein Khaleghi Hamidi. 

 
We obtained 1180 sightings of bezoar goat and 

5704 sightings of urial from logbooks. Over the 
study period (2014-2016), all cells were patrolled at 
least once but there was high variation in patrolling 
intensity across sites and months. The median num-
ber of patrols per year across all cells was 42 (0-
331). The best model of the bezoar goat showed a 
positive impact of ruggedness and a negative im-
pact of distance from ranger stations. The best urial 
model showed the importance of NDVI as the indi-
cator of vegetative greenness. Both survey covari-
ates of patrolling intensity and visibility were present 
in the best models of both species. The detailed 
methods description of this study is reported in a 
published paper (Ghoddousi et al. 2022). 

Here, we showed the wealth of data that could 
be provided from ranger-based monitoring to im-
prove the conservation of threatened species. Our 
model predictions correctly described the distribu-
tion of bezoar goat and urial in the park, which for 
the case of bezoar goat was mostly in safer areas 
near ranger stations. Importantly, we showed how 
often unused data from analogue logbooks could be 
used to draw inferences on wildlife status and 
poaching prevalence (Ghoddousi et al. 2022). The 
dire situation of many mountain ungulates in combi-
nation with lack of sufficient resources, urges con-
servationists to use the best available data in con-
servation planning. 
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IKC in wild ungulates  

Infectious Keratoconjuctivis (IKC) is a conta-
gious ocular disease affecting a wide variety of ru-
minants characterized by redness of the conjunc-
tiva, corneal opacity, serous and purulent lachry-
mation, increased blinking and blepharospasm 
(Egwu 1989; Giacometti et al. 2002a), and in the 
more severe cases, the perforation of the eyes 
(Mayer et al. 1997; Degiorgis et al. 2000). These 
clinical signs may result in transitory or permanent 
blindness, impairing movements and feeding 
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(Giacometti et al. 2002a). The disease has long 
been known to affect Caprinae in Europe, mostly 
Rupicapra spp. and Capra spp., but has also been 
documented in bighorn sheep Ovis canadensis in 
North America (Jansen et al. 2006) and in the intro-
duced Caprinae species (Alpine chamois Rupicapra 
r. rupicapra and Himalayan tahr Hemitragus jemla-
hicus) in New Zealand (Daniel & Christie 1963; 
https://www.nztf.org.nz/project-pinkeye).  

The impact of IKC outbreaks in wild Caprinae 
varies and can range from low (1-5%) to considera-
ble (locally up to 30%) mortality (Giacometti et al. 
2002a; Arnal et al. 2013;). Demographic effects may 
include cohort effects due to lower reproductive in-
dices, that can delay population recovery in the ab-
sence of other stressors (Arnal et al. 2013; Loison 
et al.1996). IKC may also become endemic in some 
wild Caprinae populations (Mavrot et al. 2012; Fer-
nández-Aguilar et al. 2017b), but the actual impact 
of the disease in these circumstances has been 
poorly investigated.  

Here, we describe an outbreak and a potential 
instance of IKC in Asian mountain ungulates. To our 
knowledge, these are the first reported cases of this 
disease in free-ranging mountain ungulates of Asia.  

   
Bharal in Gangotri National Park, Western  
Himalaya, India 

Between September and December 2017, multi-
ple records of Himalayan blue sheep or bharal 
Pseudois nayaur with severe ocular disease were 
documented in Gangotri National Park (NP), located 
in the Upper Bhagirathi basin, Uttarakhand. The first 
evidence of IKC in bharal was reported in Septem-
ber 2017 by a trekking group in the Kedar valley of 
Gangotri NP. The affected animals had severe signs 
of ocular disease manifested by listlessness, se-
rosanguineous lachrymation and blindness (Fig. 
1a). These observations were complemented by im-
ages from camera traps deployed in the park for re-
search purposes by the Wildlife Institute of India un-
der the National Mission for Sustaining the Himala-
yan Ecosystem project (details can be found at 
https://wii.gov.in/nmshe_about). The camera traps 
were active seasonally (summer and winter) from 
October 2015 to May 2019 aimed at collecting infor-
mation on species in different valleys of Gangotri NP 
and adjacent valleys outside the park (Fig.2). The 
first record of a bharal with ocular clinical signs were 
reported on 2nd September in Kedar valley, followed 
by six more cases in the same month and valley 
(Fig. 1 (c), (d)). On 26th November 2017, the re-
search team also encountered a similar case in 
Kedar valley with one female bharal showing list-
lessness, inactivity (sitting in the same spot the en-
tire day), blepharospasm with dried lachrymal dis-
charges (Fig. 1b). The following day, four bharal (2 
males and two kids) were spotted grazing with lach-
rymal discharges. Attempts to capture the bharal for 
detailed examinations were unsuccessful due to the 
terrain and remoteness of the area. Further cases 

were recorded during the winter camera-trap ses-
sion in Kedar valley (one each in November and De-
cember 2017) and Rudragyra valley (one in Novem-
ber and two in December 2017). Bharal spotted 
(N=404) during the seasonal trail surveys in the sur-
rounding valleys from Gangotri NP (Nelang and 
Gaumukh), or outside the park (Srikanth and 
Gidara) showed no evident signs of ocular disease. 
No cases of bharal with ocular signs of infection 
were recorded in camera traps after December 
2017, and no dead animals were encountered dur-
ing seasonal trail surveys. 

 

 
Figure 1: Cases of infectious keratoconjunctivitis in bharal de-
tected in Gangotri National Park between September and De-
cember 2017, Western Himalaya, India. a) two cases of a kid and 
an adult female with emaciation and ocular perforation (photo 
credit: https://timesofindia.indiatimes.com/); b) bharal female 
with blepharospasm and dried lachrymal discharges; c) and d) 
bharal with ocular discharge detected by camera traps. 
 
 

 
Figure 2: Map showing areas where severe eye infections in 
bharal were documented between September and December 
2017 in Gangotri National Park, Western Himalaya, India.  

 
The Kedar valley and the adjacent Gangotri val-

ley support a high density of bharal with observed 
aggregations of up to 200 animals. Other Caprinae 
species found in the area (>3500m) include goral 
Naemorhedus goral, Himalayan tahr Hemitragus 
jemlahicus and Himalayan serow Capricornis suma-
traensis. No incidents were recorded in these spe-
cies.  
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Most human habitation in the region is restricted 
to lower areas (<2700m). Seasonal grazing is prac-
ticed in alpine and subalpine zones by livestock be-
tween June and September in all valleys, with the 
exception of Kedar and Gangotri valleys. Although 
grazing is not allowed in the Kedar valley since 
2006, livestock grazing in the adjacent Rudragyra 
valley is one potential source of the infection.  
 

Markhor in Darvaz-Hazaritshoh Range,  
Tajikistan 

In Tajikistan, markhor Capra falconeri are almost 
exclusively found within trophy hunting conservan-
cies, except for the Dastijhum Strict Nature Reserve 
(Michel et al. 2015). The markhor populations are 
monitored in conservancies annually. For the an-
nual markhor census in March 2022, the IUCN 
Caprinae Specialist Group (CSG) was invited by the 
Committee for Environmental Protection (CEP) of 
the Government of Tajikistan. The census was con-
ducted by members of CSG, researchers from the 
Tajik Academy of Sciences, members of the CEP 
and conservancy managers and rangers (Herrero et 
al. 2022). 

 

 
Figure 3: Left: Conservancies dedicated to markhor and wildlife 
conservation and the Dashtjum Strict Nature Reserve in Tajiki-
stan. The black dot in the map indicates the location where the 
blind female markhor was detected (Right). Photo by Munib 
Khanyari 

 
During the survey, in March 2022, an adult fe-

male markhor was spotted moving in circles in an-
kle-deep snow by a surveying team in the higher 
reaches of the M-Bukhori Conservancy (38.0030ºN, 
70.0950ºE) (Fig. 3). The adult female seemed to 
have impaired vision and was weak, which allowed 
the survey team to capture and handle it for a quick 
examination. The animal had a severe keratocon-
junctivitis, including corneal opacity and infraorbital 
alopecia (Fig. 3). These disease signs are con-
sistent with IKC described in other wild Caprinae 
species (Arnal, et al., 2013; Fernández-Aguilar et 
al., 2017c). The team counted a minimum of 6,588 
individuals across the known species distribution 
covering nearly 1,777 km2 (Fig. 3), but no other mar-
khor were seen with similar symptoms. Most of the 
markhor were observed from long distances using 
spotting scopes and signs of ocular disease may 
have been overlooked. Signs of IKC in markhor had 
not been previously documented in the area accord-
ing to some conservancy managers and rangers, 
although an in-depth study of local knowledge of the 
disease has not been performed.  

Discussions with 10 conservancy owners and 8 
community rangers, many of whose families have 
livestock, revealed that local livestock had shown 
similar signs in the past. More work needs to be 
done to understand the potential overlap between 
Markhor and livestock through their range, and pos-
sible transmission of diseases (Woodford et al. 
2004; Ostrowski et al. 2011).  
 
Common understandings from both case  

studies 

Infectious keratoconjunctivitis is a highly conta-
gious disease transmitted through direct contact 
with contaminated excretions and aerosols and by 
insect vectors that feed on ocular and nasal dis-
charges (Degiorgis et al. 1999; Fernández-Aguilar 
et al. 2019;). IKC typically causes outbreaks of dis-
ease in wild Caprinae and native livestock (Náglic et 
al. 2000; Arnal et al. 2013), yet it can also cause 
sporadic disease in endemic situations (Mavrot et 
al. 2012; Fernández-Aguilar et al. 2017b). Both sce-
narios are consistent with the cases reported in this 
work. Although an etiological diagnosis could not be 
made, symptoms such as ocular discharge, severe 
keratoconjunctivitis, and perforated eyes were con-
sistent with reports on IKC in other wild Caprinae 
(Mayer et al. 1997; Fernández-Aguilar et al. 2017b). 
The circling behavior of the markhor has also been 
described in severely IKC-affected individuals (De-
giorgis et al. 2000).  

In Caprinae, diverse infectious agents including 
Mycoplasma conjunctivae, Chlamydia spp., Morax-
ella (Branhamella) ovis or Listeria monocytogenes 
have been detected and associated with ocular dis-
ease in both wild and domestic ruminants (Egwu 
1989; Giacometti et al. 2002b; Åkerstedt & Hofsha-
gen 2004). Among all infectious agents, M.  con-
junctivae is consistently associated with outbreaks 
of IKC and is typically considered the primary agent 
in wild Caprinae (Giacometti et al. 2002b). However, 
the importance of other microorganisms possibly in-
volved as secondary invaders remains unknown. A 
recent study reported endemic infections of Myco-
plasma conjunctivae and Chlamydiaceae in domes-
tic sheep and goats from the Kharakoram, in remote 
mountain ranges in the Gilgit-Baltistan district of Pa-
kistan (Fernández-Aguilar et al. 2017a). Other my-
coplasmas can also cause ocular disease, together 
with other signs of disease (e.g., respiratory signs), 
and it is important to note that M. capricolum subsp. 
capricolum has been documented in Markhor popu-
lations from Tajikistan (Ostrowski et al. 2011).  

Interactions among domestic and wild Caprinae 
may occur in alpine and subalpine meadows 
(Ryser-Degiorgis et al. 2002), and spill-over patho-
gen transmission across species, leading to IKC 
outbreaks, has been demonstrated by molecular 
epidemiological studies (Belloy et al. 2003; Fernán-
dez-Aguilar et al. 2017b). Whether the cases de-
scribed here have originated from local domestic 
sheep and goats is unknown but highly probable.  
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Looking forward: Recommendations  

These anecdotal reports of eye infection disease 
in Asian Caprinae need additional research on the 
etiology, impact to populations and epidemiological 
links to domestic livestock. IKC may be underre-
ported in wild Caprinae from the Himalaya and other 
Asian mountain ranges because of the remoteness 
and ruggedness of these regions, making observa-
tions and eye swab sampling for etiological studies 
difficult. Although interventions are difficult once 
outbreaks are in progress, the conservation-ori-
ented management should be pointed towards min-
imizing interactions with livestock and implementing 
an effective syndromic surveillance of IKC (and 
other diseases) in livestock that share grazing areas 
with wild Caprinae. This could improve the early de-
tection of new health threats and allow to develop 
mitigation strategies to disease spread at the live-
stock/wildlife interface.   
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The Zagros Mountain Forest is a typical ecosys-

tem in the Kurdistan Region in Iraq where many rare 
and threatened species can still be found. Extensive 
logging has degraded wide swaths of the region's 
oak Quercus sp. dominated deciduous forests and 
pistachio Pistacio sp. almond Prunus sp. forests, 
causing the further decline of many already threat-
ened large mammals including the mouflon. Michel 
& Ghoddousi (2020) assigned the extant subspe-
cies of mouflon in Iraq as the Armenian mouflon 
Ovis gmelini gmelini. The subspecies is known to 
inhabit the northern Zagros Mountains (Harrison 
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1964; Turnbull & Reed 1974; Yusefi et al. 2019; 
Michel and Ghoddousi 2020) and in Iraq it occurs in 
mountainous landscapes (Fig. 1), arid hills and un-
dulating terrain. Nevertheless, the present distribu-
tion of the mouflon is largely unknown. While this 
species was once distributed throughout the Fertile 
Crescent (Yeomans et al. 2017) today it is only 
rarely seen in Iraq. Although border regions in Hal-
abja, Khurmal, Maidan, Wasit and Salah Al-Din ar-
eas have had occasional anecdotal and poaching 
reports of mouflon, no live image of the species has 
been obtained before.  

On December 2020, a male mouflon was ob-
served and filmed near Hana Nawa village of Khur-
mal District in Halabja Governorate, located at N 
35.297639° E 46.145913° (Fig. 2). This record is the 
country's northernmost confirmed record of the 
mouflon. This new confirmation is important as ac-
cording to the latest version of the IUCN Red List, 
the mouflon is classified as “Near Threatened”. 
Mouflon are distributed over six countries of Arme-
nia, southern Azerbaijan, Cyprus, northern Iraq, 
southern and western Iran, and eastern Turkey, with 
Iran holding the main population (Michel & Ghod-
dousi 2020). Mouflon populations are severely frag-
mented due to threats such as poaching (Ghod-
dousi et al. 2016, 2019) and competition with live-
stock for space and forage (Bleyhl et al. 2019).  
 

 
Figure 1: An example of habitat where the Mouflon was cap-
tured along the Iraq-Iran border (Peshraw M. Jamil, March, 
2021). 

 

 
Figure 2: First photographic record of a live mouflon from Iraq- 
schreenshot from a video (Peshraw M. Jamil, December 2020) 

 

 
Figure 3: Mouflon poached in Badra, Wasit (August 2017) 

 
Historical records (Hatt 1959; Shackleton 1997) 

and Neolithic and Epipaleolithic bone excavations of 
"wild sheep" reported from Palegawra Cave, Jarmo, 
and Bestansur in the Sharizor plains, dating back to 
15000 cal BP and 7100 BC, are previous reliable 
sources that prove mouflon was extant in Iraq (Hatt 
1959; Mathews et al. 2019; Asouti et al. 2020). Less 
reliable reports have been posted on social media 
with photographs of poached mouflon, but one so-
cial media record with details on the date and local-
ity has been recorded (Fig. 3). Alsheikhly (2012) 
also reported the killing of an adult male from Him-
reen foothills in 2009 and an adult female near 
Badra in Wasit province in 2011, but without provid-
ing photographic evidence. More recently reputable 
local reports were obtained by the first author during 
research using interviews, in 2016 and 2018 (H. 
Raza unpublished data). On one occasion footage 
of a herd of over 15 individuals were shown to the 
first author (2016) near the Iran-Iraq border, how-
ever it was not possible to obtain the footage and 
therefore the record was lost. 

The mouflon is protected by the Kurdistan Re-
gion's Decree No. 1 of 2021 from Hunting, a fine of 
10 million Iraqi Dinars (equivalent to ~6850 USD) is 
given for poaching one mouflon. However, due to a 
lack of regular implementation of the laws and mon-
itoring and patrolling by the forest wardens in the re-
gion, they are still heavily poached. Poaching has 
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resulted in the species becoming very shy and con-
sequently they are rarely observed. The existence 
of the photographed male on the Iraq-Iran border 
could suggest that they are vagrants coming from 
Iran. However, the existence of historical and anec-
dotal records of the animal indicates its presence or 
potentially a recolonization of the species (Michel S. 
2021 Pers. comm.).  

Mouflons are one of the main prey species for 
the endangered Persian leopard Panthera pardus 
saxicolor/tulliana in areas where both species occur 
together in Iraq. The establishment and proper 
maintenance of protected areas is key to the con-
servation of the mouflon population and its habitats 
and to ensure a future for leopards. More work is 
required to better understand the status of Mouflon 
in Iraq. Establishing population monitoring and de-
veloping a strategic transboundary framework to en-
sure the survival of this rare and globally threatened 
ungulate is needed. 
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The Iberian wild goat Capra pyrenaica was de-

scribed in 1838 by the Swiss zoologist Heinrich 
Schinz using a few specimens from the Pyrenees. 
Few years later Schimper (1848) described a new 
species, Capra hispanica from Sierra Nevada 
(Spain) (Fig. 1). Thus, two species of Capra were 
admitted in the Iberian Peninsula (IP): Capra pyre-
naica Schinz, 1838 in the north and C. hispanica 
Schimper, 1848 in the south and east of the penin-
sula (García-González et al. 2022). 

In 1911 the Spanish zoologist Cabrera (1911) 
proposed a change in the taxonomy of Iberian wild 
goats. He unified the two described species in a sin-
gle one, C. pyrenaica with four subspecies: the 
nominal C. p. pyrenaica in the Pyrenees, C. p. his-
panica in the south and east of the IP, C. p. lusi-
tanica in the west of the IP (mainly in Serra de 
Gêrez, Portugal) and C. p. victoriae in the Iberian 
Central Mountain Range (Spain). This is the official 
classification commonly used and accepted by the 
IUCN (Herrero et al. 2021), although today the ex-
istence of subspecies is not accepted by most spe-
cialists. 

 

 
Figure 1: Skull of the type species Capra hispanica Schimper, 
1848 from the Musée de Zoologie of Strasburg (courtesy of M.-
D. Wandhammer). 

 
C. p. lusitanica became extinct at the beginning 

of the 19th century and the nominal subspecies be-
came extinct in January 2000. The living subspecies 
(victoriae and hispanica) are currently undergoing 
an extraordinary expansion, mainly as a result of 
natural recovery but also due to reintroductions 
(García-González et al. 2022). In this work we 
briefly describe the taxonomic status of C. pyrena-
ica, the inconsistencies of current classification and 
we contend the necessity to change it. 
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The taxonomic characterization and evolutionary 
history of Iberian wild goat is still poorly understood. 
The palaeontologist Crégut-Bonnoure (2006) states 
that the arrival of C. pyrenaica to the IP, took place 
in the Magdalenian [from 17,000-15,000 years ago 
(17-15 ky)] and would have evolved from an ances-
tor related to C. caucasica which she named C. cau-
casica praepyrenaica. This species would have ar-
rived in the French Massif Central about 120 ky ago 
having no contact with the Alpine ibex C. ibex, which 
had established itself in the Alps much earlier. Ac-
cording to Cabrera (1911) C. pyrenaica would have 
spread from the Pyrenees to the rest of the IP occu-
pying its main mountain massifs. Geographical iso-
lation in these massifs and genetic drift would have 
produced the differentiation of the four known sub-
species. 

The Crégut-Bonnoure hypothesis has been 
found to be untrue, as numerous C. pyrenaica fos-
sils have been found in the IP prior to the Magdale-
nian and molecular genetic studies have shown a 
close relationship between Alpine ibex and C. pyre-
naica (Manceau et al. 1999, Ureña et al. 2018). The 
Crégut-Bonnoure' hypothesis is also known as the 
"double-way" hypothesis. In contrast, Manceau et 
al. (1999) propose the "single-way hypothesis" 
whereby C. pyrenaica and C. ibex would descend 
from a common ancestor related to C. camburgen-
sis (García-González et al. 2021). The divergence 
between both species would have occurred 600 ky 
ago based on some authors or between 90-50 ky 
according to Ureña et al. (2018). 

 

 
Figure 2: Comparison of female skulls of Capra p. pyrenaica 
(left) and C. p. hispanica (right) (photo M. Maza). 

 
Besides that, there is evidence of the presence 

of Alpine ibex in the Pyrenees and further south dur-
ing the Upper Pleistocene and even Capra fossils 
dated between 495 and 241 ky attributed to C. cam-
burgensis have been found in south-eastern IP. 
These findings would lead to a third hypothesis. An-
cient goats of the Earlier Pleistocene (C. baetica, C. 
alba) found in the south-eastern IP, could have re-
mained there throughout the Pleistocene. These 
goats could have given rise to the ancestor of C. 
hispanica (sensu lato, s. l.1) and during the warm in-
terglacial periods they could have migrated north-
wards coming in contact with the Alpine ibex (or 
their ancestor) hybridizing and giving rise to C. pyr-
enaica (sensu stricto, s. str.) of the Pyrenees (cur-
rently C. p. pyrenaica). This process has been 

observed in other species, both in plants and ani-
mals [glacial shelters and "suture zones" of Taberlet 
et al. (1998)]. If this was the case, the modern C. 
pyrenaica could then have a hybrid origin. 

Cabrera's (1911) classification was based on few 
specimens and highly variable characters, so it has 
often been questioned. As an example, two popula-
tions belonging to the same subspecies show ge-
netic distances greater than those shown with an-
other population of a different subspecies (Cardoso 
et al. 2021). 

The early study of Manceau et al. (1999) based 
on mitochondrial DNA found that the Pyrenean pop-
ulation (C. p. pyrenaica) is clearly differentiated from 
the rest of the Iberian populations, with an equidis-
tant genetic distance between these and the Alpine 
ibex. Recent molecular genetic studies agree with 
the same result (Ureña et al. 2018, Barros et al. 
2022) and morphometric works also coincide. 

Therefore, the research carried out until now al-
lows us to deduce that the subspecies described by 
Cabrera (1911) are not valid and that there are two 
well-differentiated clades separating the extinct Pyr-
enean goats (C. pyrenaica s. str.) and the rest of the 
Iberian subspecies (Fig. 2). This resembles what 
was originally described as C. pyrenaica and C. his-
panica by Schinz (1838) and Schimper (1848), re-
spectively. Therefore, it would be reasonable to 
abandon the present-day single-species classifica-
tion of C. pyrenaica and return to the two earliest 
species. This means that current living Iberian wild 
goats should be considered as Capra hispanica, 
and not Capra pyrenaica. 

If the division of the present C. pyrenaica is ac-
cepted, should C. pyrenaica (s. str.) and C. hispan-
ica (s. l.) have species status? It is difficult to apply 
a strict species concept (e.g. reproductive isolation) 
in this particular case (and in the genus Capra in 
general), as there is evidence that Capra species 
can hybridise and their offspring be fertile (Couturier 
1962). Cases of genetic introgression of domestic 
goats C. hircus with C. pyrenaica have recently 
been found (Angelone et al. 2018, Cardoso et al. 
2021). 

However, other species concepts are possible. 
In fact there seems to be a continuum from repro-
ductive isolation to panmixia (Zachos 2018). 
Manceau et al. (1999) proposed to call Evolutionary 
Significant Units to the different varieties of Iberian 
goats, but this has the drawback that ESUs are not 
legally recognised categories (Zachos et al. 2014). 
In any case, the taxonomy of the possible new spe-
cies C. pyrenaica and C. hispanica (or the restitution 
of the old species of Schinz and Schimper) would 
be an interesting topic of debate, although difficult 
to solve, given the extinct nature of the pyrenaica 
and lusitanica varieties. 

As for the other current subspecies, Cabrera 
(1911) considered lusitanica close to C. pyrenaica 
(s. str.) and in the absence of genetic analysis it 
could be considered a subspecies of it so its 
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nomenclature would not change (C. pyrenaica lusi-
tanica). Regarding the subspecies victoriae and his-
panica, although some have observed differences 
in ecological adaptations (Acevedo & Real 2011), 
most of the studies point to the lack of differentiating 
characters between them (Ureña et al. 2018, Car-
doso et al. 2021, García-González et al. 2022).  

For these reasons we advocate not considering 
living subspecies of Iberian wild goat as good sub-
species and propose to abandon the use of these 
subspecific levels. On the other hand, we suggest 
that a debate should be opened around the eventual 
separation of the extinct Pyrenean goats from the 
rest of the Iberian varieties, with the taxonomic im-
plications that this would entail. 
 
1 Present-day non-Pyrenean subspecies: hispanica, victoriae 
and lusitanica. 
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Research and reporting documents containing 

spelling errors in binomial and trinomial names is a 
potential source of unnecessary synonyms and can 
lead to misinterpretation and confusion among 
readers (Raghavan & Dahanukar 2015). This issue 
has already been explicitly addressed in research 
on, for example, fish (Raghavan & Dahanukar 
2015), plants (Wagner 2016) and arthropods (Gug-
lielmone et al. 2009) as correct spelling is a funda-
mental prerequisite for many steps in data pro-
cessing. Cases of misspelling have been high-
lighted for a few ungulate species (e.g., as cited in 
Groves & Grubb 2011), although, to my knowledge, 
notes listing the numerous cases of misspelling of 
mammal names are rare. This brief comment gath-
ers a list of spelling errors of variable occurrence in 
Capra and Rupicapra species. These errors were 
noted during research for manuscripts in prepara-
tion for potential further publication. More than 500 
spelling errors were found in sources listed by 
Google Scholar for Capra and Rupicapra species 
(Fig. 1 and Table 1) and more than 1200 for the 
eleven species cited in this note.  

Of the Capra and Rupicapra species, the most 
common mistakes at the binomial level were for 
Capra pyrenaica followed by Capra sibirica, Capra 
aegagrus and Rupicapra pyrenaica. At the trinomial 
level, in these genera, the highest occurrences of 
spelling errors were detected for Capra aegagrus 
blythi and Capra falconeri cashmiriensis. Spelling 
errors are not exclusive to Capra and Rupicapra 
species, as exemplified by mistakes in the names of 
Pantholops hodgsonii and Ovis nivicola koriakorum. 

These preliminary results are far from being an 
exhaustive list and rather aim to highlight problems 
that have up till now received little attention. The 
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avoidance of spelling errors is a challenge all au-
thors face, and their origin may be in part due to typ-
ing errors, unintended changes by automatic spell 
checkers, or associated with the use of grey litera-
ture and lower-impact journals that may contain 
more mistakes (Drake et al. 2013). In any event, 
spelling errors in species’ names can propagate tax-
onomic inaccuracies in the scientific literature 
(Raghavan and Dahanukar 2015), just as any other 
misinformation can spread in ecology (Drake et al. 
2013). The observed occurrences, recurrences and 
topical nature of spelling errors raise doubts about 
positive trends in spelling accuracy, just as citation 
accuracy already does in polar research (McIntyre 
and Haussmann 2021) and in the various applica-
tions of the IUCN Guidelines (Charra & Sarasa 
2018). 
 

Figure 1: Examples of screenshots of spelling errors found in 
references relating to the genus Capra and Rupicapra detected 
using Google Scholar.  

 
Spelling errors, notably of names of species, are 

a challenging issue for all scientists and conserva-
tionists seeking to maintain consistency and accu-
racy in the scientific literature. Spelling errors in 
names raise questions about other errors in the 
same references and may complicate searches and 
reviews that are based on keywords. Greater 
awareness by all of this issue will help consolidate 
the perceived trustworthiness of the literature that is 
the keystone to species conservation. 

 

Table 1: Occurrences of the observed spelling errors in the bi-
nomial and trinomial names of Capra and Rupicapra species 
estimated using Google Scholar on 10 October 2022. 

 

 
 
 

References 

Charra M., M. Sarasa – 2018. Applying IUCN Red List criteria to 
birds at different geographical scales: similarities and differ-
ences. Animal Biodiversity and Conservation 41: 75–95. 

Drake D., B. Maritz, S. Jacobs, C. Crous, A. Engelbrecht, A. Etale 
et al. – 2013. The propagation and dispersal of misinfor-
mation in ecology: Is there a relationship between citation ac-
curacy and journal impact factor? Hydrobiologia 702: 1–4. 

Groves C., P. Grubb – 2011. Ungulate taxonomy. Johns Hopkins 
University Press, Baltimore, Maryland. 

Guglielmone A.A., R.G. Robbins, D.A. Apanaskevich, T.N. Pet-
ney, A. Estrada-Peña, I.G. Horak – 2009. Comments on con-
troversial tick (Acari: Ixodida) species names and species de-
scribed or resurrected from 2003 to 2008. Experimental and 
Applied Acarology 48: 311–327. 

McIntyre T., N. Haussmann – 2021. Declining citation accuracy 
in polar research. Polar Record 57: e43. 

Raghavan R., N. Dahanukar – 2015. Taxonomy matters. Current 
Science 108: 1416–1418. 

Wagner V. – 2016. A review of software tools for spell-checking 
taxon names in vegetation databases. Journal of Vegetation 
Science 27: 1323–1327. 

 

 

 
 
8th World Conference on Mountain Ungulates, 
Cogne (Italy), 27-30 September 2022 

 
Alice Brambilla, Bruno Bassano 

WCMU, Organizing committee 
Email: 8wcmu@grand-paradis.it 

 
Three years had passed since the last WCMU 

meeting in Bozeman (Montana, USA), a time during 
which we all had to deal with the covid-19 pandemic 
issues, it was fantastic that the community of moun-
tain ungulate researchers could finally meet again.  

The 8th World Conference on Mountain Ungu-
lates was held in Cogne (Italy) from 27 to 30 

Binomial or trinomial names Observed spelling errors Occurrences 

Capra pyrenaica Capra pirenaica 217

Capra pyrenaica hispanica Capra pyrenaica hyspanica 4

Capra pyrenaica victoriae Capra pyrenaica victoria 8

Capra pyrenaica pyrenaica Capra pirenaica pirenaica 2

Capra pyrenaica pyrenaica Capra pyrenaica pirenaica 2

Capra sibirica Capra siberica 91

Capra aegagrus Capra aegragrus 46

Capra aegagrus aegagrus Capra aegagrus aegragrus 5

Capra aegagrus blythi Capra aegagrus blithy 18

Capra walie Capra walia 16

Capra falconeri Capra falconieri 13

Capra falconeri cashmiriensis Capra falconeri cashmirensis 4

Capra falconeri heptneri Capra falconeri heptner 1

Capra ibex Capra ibes 11

Capra cylindricornis Capra cilindricornis 8

Rupicapra pyrenaica Rupicapra pirenaica 47

Rupicapra pyrenaica pyrenaica Rupicapra pyrenaica pirenaica 3

Rupicapra pyrenaica pyrenaica Rupicapra pirenaica pirenaica 4

Rupicapra pyrenaica parva Rupicapra pyrenaica prava 1

Rupicapra pyrenaica parva Rupicapra pyrenaica parv 1

Rupicapra rupicapra Rupicapra rupicapa 7

Rupicapra rupicapra Rupicapra rupicarpa 7

Rupicapra rupicapra rupicapra Rupicapra rupicapra rupicarpa 1

Rupicapra rupicapra cartusiana Rupicapra rupicapra cartusana 1
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September 2022. More than 160 people from 24 
countries gathered in the Italian Alps to present and 
discuss recent research findings. The aim of the 
conference was to bring together experts from all 
over the world to provide an inclusive approach that 
integrates different perspectives to foster effective 
mountain ungulate conservation and management.  

The conference was organized by the Gran Par-
adiso National Park, in collaboration with the 
Abruzzo, Lazio and Molise National Park, in the 
framework of the joint celebrations for the 100th an-
niversary of foundation of the two Parks, under the 
endorsement of the IUCN Caprinae Specialist 
Group and the GSE-AIESG. The conference was 
sponsored by the Italian Ministry for the Ecological 
Transition (MITE) and the Regione Valle d’Aosta. 
The logistics were supported by Fondation Grand 
Paradis.  

More than 70 oral contributions and 30 posters 
were proposed and blindly evaluated by the scien-
tific committee, composed of 12 researchers from 9 
countries. The final program included 56 oral 
presentations, 6 invited talks and 36 posters. 

After the welcoming and an introduction by Dr. 
Bruno Bassano, Director of Gran Paradiso National 
Park, the conference proceedings were opened by 
Prof. Sandro Lovari with a discussion of advances 
in understanding of Alpine chamois Rupicapra r. ru-
picapra ecology obtained through long-term re-
search, that had been conducted within Gran Para-
diso National Park. The opening talk was followed 
by another invited talk by Dr. Stefan Michel who 
opened the “Conservation and Management” ses-
sion providing an overview of the results and chal-
lenges of the IUCN re-assessment of Caprinae spe-
cies. The other presentations of the session de-
scribed conservation challenges and status of differ-
ent species around the world: Markhor Capra fal-
coneri in Pakistan, India and Tajikistan, Walia ibex 
in Ethiopia Capra walie, Iberian wild goat Capra pyr-
enaica in the Pyrenees, Alpine and Apennine cham-
ois Rupicapra pyrenaica parva, Alpine ibex Capra 
ibex and bighorn sheep Ovis canadensis in different 
parts of their distribution area.  

The second day of the conference began with 
the “Ecology and Evolution” session, opened by 
Prof. Marco Festa-Bianchet who explained how in-
tense directional selective pressure from trophy 
hunting can cause evolution of smaller horns in big-
horn sheep. The other talks of this diverse session 
presented different approaches to the study of the 
ecology of ungulate species and their interactions 
with the environment and other species. The follow-
ing session concerned, “Genetics, Systematics and 
Paleontology”, and was opened by Prof. Josephine 
Pemberton with an introduction on inbreeding de-
pression and its effects on ungulates inhabiting is-
lands. The following presentations covered a broad 
range of techniques and questions ranging from ge-
netics used to inform reinforcement to ancient DNA. 

During the third and last day of the conference, 
the “Behaviour” session opened with an invited talk 
by Dr. Luca Corlatti who offered an overview of the 
patterns and processes shaping mountain ungulate 
mating systems. This was followed by communica-
tions on movement, activity rates and intra and inter 
specific interactions. In the “Monitoring methods 
and conservation technologies” session, both field 
techniques for data collection as well as new data 
analysis techniques were proposed to advance the 
study and conservation of mountain ungulates. Fi-
nally, the “Health and Diseases” session was 
opened by Dr. Dominique Gauthier with an invited 
talk on sanitary issues related to mountain ungu-
lates; presentations on health status and physiology 
of different species were also given.  

The complete program of the conference and the 
abstract book can be downloaded from here. 

The conference also offered opportunities to so-
cialize, very much needed after the last two years of 
social distancing. The icebreaking aperitif during the 
poster session on the first evening, and the social 
dinner in the communal gym in Cogne, offered the 
participants a taste of the local food and beverages 
as well as the possibility to interact with each other 
in a friendly environment. Finally, the last day excur-
sion brought the participants to Levionaz, the study 
site that hosts a long-term research project on Al-
pine ibex. The scenery with soft snow falling on the 
dark winter coats of the ibex that were placidly eat-
ing the last dry grass of the autumn and getting 
ready for winter, gave the participants a glimpse into 
the life of these majestic ungulates and constituted 
a worthy closure of four fantastic days.  

The organizers of the conference and the scien-
tific committee were very pleased to receive contri-
butions from different parts of the world to extend 
our effort to facilitate participation of the largest 
number of researchers, including participants from 
lower-income countries. Unfortunately, due to visa-
related issues, this has not always been possible, 
and we are sincerely sorry for that. However, we be-
lieve that the participation of researchers from 24 
countries made the meeting worthy of its name. The 
presence of a high proportion of young women from 
different countries was also welcomed. Mountain 
ungulate research has mostly been conducted by 
male researchers in the past and seeing more 
women in this field is a very positive change. 

The topics discussed during the conference 
were numerous and diverse, and it is very difficult to 
provide an exhaustive summary. However, we 
would like to highlight what we brought home from 
the conference. Most mountain ungulates are in 
some way affected by global change, habitat loss 
and human-related disturbance, but the effects are 
not always clear and easy to interpret. In addition, 
data on many species are lacking, as demonstrated 
by the re-assessment of the Caprinae species red 
list. Exchanges between researchers working in dif-
ferent areas are therefore necessary to foster the 
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conservation of mountain ungulates as they often 
inhabit areas and countries difficult to access. The 
work of the local researchers, that often work in sub-
optimal or even prohibitive conditions, is paramount 
for the conservation of species and occasions like 
the WCMU are a unique opportunity to publicise 
these species, places and people. In countries with 
the most difficult socio-economic context, where hu-
man-wildlife interactions can affect the conservation 
of endangered mountain ungulates, the involvement 
of local communities is necessary. Again, the im-
portance of long-term data collection has once more 
been demonstrated by many presentations that 
showed that some phenomena can only be under-
stood after many years. Finally, the global chal-
lenges of species conservation also require a global 
approach to scientific research, not only sharing re-
sults but also sharing data and promoting large 
scale collaborations. 

We thank the members of the scientific commit-
tee, the chairpersons of the different sessions as 
well as all the authors and the participants for ani-
mating a lively and interesting conference. We also 
want to thank Sandro Lovari and Juan Herrero for 
their support during the organization of the confer-
ence.  

The next WCMU is planned to be in Tajikistan in 
2024 and with pleasure we pass the baton to the 
new organizing committee with best wishes for the 
organization of another successful meeting! 
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