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Abstract
This study was part of an expedition to the Altai mountains in the Kosh Agach region of the Altai
Republic, run by Biosphere Expeditions from 6 July to 29 August 2003. The aim was to conduct the
first survey of snow leopard (Uncia uncia) in this area, as well as surveying the snow leopard’s main
prey species; in this case argali (Ovis amon) and Siberian ibex (Capra ibex sibirica) together with
secondary prey species.

Using the Snow Leopard Information Management System (SLIMS) developed by the International
Snow Leopard Trust (ISLT), presence/absence surveys (SLIMS form 1) of snow leopard and prey
species were conducted throughout the study period across the entire survey area (approximately
200 sq km). Interviews with local, semi-nomadic herders also formed an important part of the
research procedure. Scat collected in the field was sent to Brunel University where it is awaiting
DNA analysis. The expedition also collected data on local geology and generated mammal, bird and
plant inventories.

Surveying a very large study area without snow cover made it difficult to find signs of snow leopard
and primary prey species. Despite these constraints, snow leopard sign was found in each of the
four two-week slots of the expedition. The field evidence indicated there was at least one resident
adult. This, together with evidence from local people, confirmed the importance of the study area as
a habitat for snow leopard and as a corridor for snow leopard dispersal. The survey area urgently
needs protection but involving the local community is vital if conservation initiatives are to succeed.
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1. Expedition Review
Matthias Hammer

Biosphere Expeditions

1.1. Background

Biosphere Expeditions runs wildlife conservation research expeditions to all corners of
the Earth. Projects are not tours, photographic safaris or excursions, but genuine
research expeditions placing ordinary people with no research experience alongside
scientists who are at the forefront of conservation work. Expeditions are open to all and
there are no special skills (biological or otherwise) required to join. Expedition team
members are people from all walks of life and of all ages, looking for an adventure with
a conscience and a sense of purpose. More information about Biosphere Expeditions
and its research expeditions can be found at www.biosphere-expeditions.org.

This expedition report deals with an expedition to the Altai Republic from 6 July to 29
August 2003. This expedition conducted a survey of snow leopards as well as their prey
species like the argali (a mountain sheep with large ram horns and close relative of the
Marco Polo sheep) and the Siberian ibex (a relative of the Alpine Steinbock). The
expedition also surveyed other animals such as marmots, birds and other small
mammals. The area is an important but unprotected corridor of snow leopard movement
between Mongolia and Russia and next to nothing is known about these movements.
Data collected by this expedition are important for the creation of a protected area, as
the current lack of data on these flagship species is delaying any further action.

The Altai Republic sits in the very centre of central Asia between China, Mongolia,
Kazakhstan, Russia and the Tuva Republic. The Altai mountains rise from 350 to
4500m and are one of the most beautiful, pristine and remote parts of the world. They
were added to the list of natural World Heritage Sites in 1998 as an area of outstanding
biodiversity of global importance and providing the habitat for a number of endangered
species, including the snow leopard and manul (a small cat predator).

It is, however, also one of the poorest regions of the former Soviet Union whose
collapse has increased pressures on exploitation of natural resources and deprived
local scientists of precious funds for biodiversity conservation. As a result, the creation
of a protected area has been much delayed for lack of data on important flagship
species.

Little is known about the status and distribution of the globally endangered snow
leopard in the area and its interaction with prey animals like the argali and Siberian ibex,
and its reliance on smaller prey like marmots, ground squirrels and game birds.
Information gathered by this expedition will provide data that can be used in the
formulation of management and protection plans.
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1.2. Research Area

The Altai mountains are one of the most beautiful, pristine and remote parts of the
world, stretching across the very centre of central Asia between China, Mongolia,
Kazakhstan and Russia, and standing at the junction of several natural zones and
cultures. Few foreigners get to this corner of the world. Those that do, see a variety of
high mountain landscapes and immense spaces of open steppe framed by snow
covered peaks. Belukha, the region’s highest mountain at 4506 m, rises just west of the
research area and other mountain peaks, such as Tapduair (3505 m) and Silugiem
(3411 m), overshadow base camp.

The mountains are divided by several river valleys and there is a great variety of
landscapes. There are hollows with semi-desert landscapes, alpine peaks, narrow river
canyons and broad valleys, highland tundra and deep natural limestone gorges, open
steppe, permanent snow and glaciers and tracts of forest, as well as 7000 lakes, wild
rivers and waterfalls. Forests of larch, cedar, spruce and pine (but very few deciduous
trees) cover more than a half of the mountain territory. Base camp itself is set amidst
larch forest at the foot of Tapduair mountain and overlooking an area of open steppe.

Fig. 1.2a. Map showing the Altai region and base camp.
The research area is within a 30 km radius of base camp.



5

© Biosphere Expeditions, Sprat’s Water, near Carlton Colville, The Broads National Park, Suffolk NR33 8BP, UK.
T: +44-870-4460801 F: +44-870-4460809 E: info@biosphere-expeditions.org W: www.biosphere-expeditions.org

Many threatened animal and plant species, many of them endemic, are present in the
area with a recent count showing at least 73 mammal species, 300 bird species, 44 fish
species, 7 reptile species, a large number of invertebrates, and 1270 plant species.

The climate is temperate continental with short, hot summers (during which the
expedition will take place) and prolonged, cold winters. January temperatures range
from -9°C to -31°C and July temperatures from +11°C to +35°C during the day,
dropping to around zero during the night. The weather at base camp was very variable
and in extreme cases turned from hot sunshine to a snow shower at temperatures
below zero within the space of a few hours.

The Altai Republic is very sparsely populated, with about 200,000 people, 53,000 of
whom live in the main city of Gorno Altaisk. About 60% are Russians, 30% are native
Altai people, and 5% are Kazakhs. The Altai, a Turkic-speaking people, are mostly
village dwellers, but a few are still semi-nomadic, moving with their herds to different
pastures, following the seasons and living in yurts in summer. Even today some settled
families keep their yurts in their gardens as an extra room or kitchen for summer use. In
the remoter areas the horse is still the main means of transport and the yurt the main
type of residence.

The history of the Altai is that of a semi-nomadic horseback culture entwined in the
power struggles of central Asia between Mongolian and Turkic tribes. In 1756 the Altai
became part of the Russian empire and in 1905-1907 they were involved in the
Revolution, which ended in the establishment of Soviet power in 1917. During the era of
the Soviet Union the Altai people were integrated into the union as an autonomous
district (oblast) and most of its semi-nomadic people were collectivised. With the end of
the Soviet Union the oblast was transformed into a republic in 1991, adopting the name
Altai Republic in 1992. As a semi-independent member of the Russian Federation, the
Altai Republic established its current constitution and state symbols, such as its flag and
coat of arms, in 1997. Official languages of the Altai Republic are equal Russian and
Altaian.

1.3. Dates

The expedition ran over a period of eight weeks divided into four two-week slots, each
composed of a team of international research assistants, guides, support personnel and
an expedition leader. Expedition slot dates were

6 - 18 July
20 July - 1 August
3 - 15 August
17 - 29 August

1.4. Local Conditions & Support

Expedition base

The expedition team was based in a mountain tent camp of single and double dome,
mess and kitchen as well as shower and toilet tents at approximately 2200 m altitude
and 60 km from the nearest human habitation. All meals were prepared by the
expedition cook and vegetarians were accommodated.
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Field communications

There was no mobile or landline telephone connection at base. Instead the expedition
used an Iridium Motorola satellite telephone with internet connection. This worked fairly
well and e-mail contact was available intermittently. Courtesy of Motorola and their local
Novosibirsk dealer, Neman, a radio mast and a GM950 base station were installed at
base, and four Motorola GP320 hand-held and three GM340 mobile radios, all courtesy
of Motorola, were used for communication. These worked extremely well and, when
within range, the expedition research teams could communicate with each other reliably
and easily at the press of a button.

Transport & vehicles

Team members made their own way to the Novosibirsk assembly point. From there
onwards and back to the assembly point all transport and vehicles were provided for the
expedition team, for expedition support and emergency evacuations. Courtesy of Land
Rover, and their local dealer Avtoland of Novosibirsk, the expedition had the use of
three Defender 110 Station Wagons.

Team members wishing to drive the Land Rovers had to be older than 21, have a full
clean driving licence and a new style EU or equivalent credit card sized driving licence
document. Offroad driving and safety training was part of the expedition.

Medical support & insurance

The expedition leader was a trained first aider, and the expedition carried a
comprehensive medical kit. Further medical support was provided by a district hospital
in the town of Kosh Agach (60 km from the camp). All team members were required to
be in possession of adequate travel insurance covering emergency medical evacuation
and repatriation. Emergency evacuation procedures were in place. There were no major
medical incidents. There were several mild cases of diarrhoea during the expedition.

1.5. Expedition Scientist & Expedition Leader

Tessa McGregor, the expedition leader, took on the double role of expedition leader and
expedition scientist. Tessa was born in Paris and educated in England. She read
biology at King’s College, London and specialised in animal behaviour and ecology. Her
life-long passion for wildlife and wild places motivated her personal and professional life.
Tessa has worked in remote places as a wildlife biologist, environmentalist and in the
media - TV, radio and journalism (including BBC Natural History Unit, Radio 4, World
Service and Discovery). She is an expert on tigers. She loves sharing her passion for
the natural world with others and has organised many field trips and wildlife projects.
Tessa joined Biosphere Expeditions in 2003 and currently lives in Scotland. Her other
interests include horse riding, diving and photography.
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1.6. Logistics Co-ordinators and Helpers

Sergey Kurgin of Sibalp, Novosibirsk, oversaw the setting up of base camp, recruited
the Russian team and helped with registration in Gorno Altaisk.

The Asla Travel Group of Huntingdon, UK, provided important advice and logistical
support in organising transport, transfers, visas, etc.

1.7. Expedition Team

The expedition team was recruited by Biosphere Expeditions and consisted of a mixture
of all ages, nationalities and backgrounds.

6 July - 18 July

Ray Boalch (UK), Sam Elson (UK), Thorsten Hottenrott (Germany), Lyndsay & Roger
Jones (UK), Nigel Lamb (UK), Andrew Marchant (UK), Marion & Tony Mead (UK),
Martyn Roberts (UK), Stefan Strüning (Germany), Karin Thiele (Germany).

20 July - 1 August

Martin Baumgarten (Germany), Hilary Brown (UK), Nigel Brown (UK), Frances
Davidson (UK), Ruth Eales (UK), Rosalynde Grum (UK), Marion & Tony Mead (UK),
Evelin & Rick Royston (Germany & USA), Karin Thiele (Germany).

3 August - 15 August

Toril Andresen (Norway), Gesine Berndt (Switzerland), Ruth Eales (UK), Frances
Davidson (UK), Andrew Kenzitt (UK), Uwe Kürsten (Germany), Martina Laier
(Germany), Gregor Meyer (Switzerland), Christine Newell (UK), Annette Payne (UK),
Peter Pilbeam (UK), Anthony Witton (UK).

17 August - 29 August

Colin Ball (UK), Ruth Eales (UK), Eva Davey (UK), Chloé Harwood (UK), Catherine
Howard (UK), Rob Huxtable (UK), Katharine Kinney (UK), Vladimir Smirnov (Russia),
Grant Stapleton (Australia), Lynda Warrington (UK), Steve Watson (UK), Carolyn White
(UK).

Throughout the expedition

Professor Yuri Malkov of Gorno Altaisk University, author of numerous Russian
publications (including the Altai Red Data Book), was present for the first two slots (6
July to 1 August). His illustrated (unpublished) guide to the mammals of the Altai and
their distribution proved particularly helpful as did his presence when meeting herders.

Olga Telinkova from Moscow and Anastasia Sevastyanova from Novosibirsk
(translators). Andrei (driver and also unofficial archaeological advisor and fund of
knowledge about the region). Oleg Gigarev (mountain guide). Oleg Shiryaev (camp
helper and mountain guide). Nadya Yanova (cook).
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1.8. Expedition Budget

Each team member paid towards expedition costs a contribution of £1100 per two week
slot. The contribution covered accommodation and meals, supervision and induction, a
permit to access and work in the area, all maps and special non-personal equipment, all
transport from and to the team assembly point. It did not cover excess luggage charges,
travel insurance, personal expenses like telephone bills, souvenirs, etc., as well as visa
and other travel expenses to and from the assembly point (e.g. international flights).
Details on how these contributions were spent are given below.

Income £

Expedition contributions 49,916

Expenditure
% of which

spent directly
on project

Base camp and food
includes all meals, base camp equipment

5,350 100

Transport
includes fuel, vehicle maintenance

1,426 100

Equipment and hardware
includes research materials, research gear

3,340 approx. 80

Biosphere Expeditions staff
includes salaries, travel and expenses to Novosibirsk

6,962 100

Local staff
includes salaries, travel and expenses, Biosphere Expedition tips, gifts

6,974 100

Administration
includes bribes, registration fees, sundries, etc

2,296 100

Logistics & co-ordination
Payment to Sibalp

4,667 100

Team recruitment Altai
as estimated % of PR costs for Biosphere Expeditions

3,950 100

Income – Expenditure (unadjusted) 14,887

Income – Expenditure (adjusted to % spent on project) 15,568

Total percentage spent directly on project 69%
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1.9. Acknowledgements

This study was conducted by Biosphere Expeditions which runs wildlife conservation
expeditions all over the globe. Without our expedition team members, who are listed
above and who provided an expedition contribution and gave up their spare time to
work as research assistants, none of this research would have been possible. The
support team and staff, also mentioned above, were central to making it all work on the
ground. Thank you to all of you and the ones we have not managed to mention by name
(you know who you are) for making it all come true. Biosphere Expeditions would also
like to thank Land Rover, Motorola, Silva, Field & Trek, Globetrotter Ausrüstung and
Gerald Arnhold for their sponsorship.

1.10. Further Information & Enquiries

More background information on Biosphere Expeditions in general and on this
expedition in particular including pictures, diary excerpts and a copy of this report can
be found on the Biosphere Expeditions website www.biosphere-expeditions.org.

Enquires should be addressed to Biosphere Expeditions at the address given below.
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2. Snow Leopard & Prey Survey
Tessa McGregor

Biosphere Expeditions

2.1. Introduction

The estimated population of snow leopards (Uncia uncia) in the wild today is between
3000 and 7000 animals (unpublished manuscripts and Sunquist & Sunquist 2002). This
is the same estimate as for tigers, but whilst tigers have received a lot of publicity and
there is wide public awareness of their precarious status, the same cannot be said for
the snow leopard. They are still one of the least known big cats. Hardly a surprising fact
when one considers their elusive nature and the remote and difficult habitats they
occupy in the mountainous regions of central Asia. Their geographical range spans
twelve countries, many of which are politically unstable and all of which have sensitive
borders. The snow leopard is classified as an endangered species (Category I) by the
IUCN and is disappearing from many parts of its formerly vast range.

After China, which it borders, Russia has the second largest potential snow leopard
habitat and together with Mongolia and other post-Soviet republics, it accounts for much
of snow leopard habitat.

The amount of suitable snow leopard habitat in Russia totals about 131,000 sq km
(Koshkarev 1994), with snow leopards being reported from the Altai and Sayan ranges
bordering Mongolia. Smirnov et al. (1990) estimates about 80 snow leopards reside in
southern Siberia, including those animals that wander into Mongolian territory. Sopin
(1977), cited in Fox (1989), estimates 0.75 to 1.5 snow leopards per 100 sq km in parts
of the Altai mountains giving a total population of about 40 (Jackson & Hunter 1996).

Rodney Jackson’s four year study (Jackson 1996) of radio-collared snow leopards in
Nepal provided most of what is known about the species today, but while Nepal
contains prime snow leopard habitat and has the highest percentage of protected area
(26.7%) after Bhutan (57.4%), it also only accounts for a small proportion of snow
leopard range (0.9%). It took another 10 years for a comparable study to be undertaken
in a different habitat (Schaller et al. 1994). This study employed radio-collared animals
(VHF & satellite transmitter radio-collars) and took place in the Mongolian part of the
Altai mountains, to the north of the Great Gobi National Park. Although a stronghold of
snow leopards in Mongolia, prey densities were found to be relatively low and probably
representative of much of the snow leopard’s range in central Asia (McCarthy et al.
2005). Results from this study have also revealed much larger snow leopard home
ranges than previously recorded.
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However, studies involving radio-collared snow leopards are difficult, time-consuming
and expensive. Conducting surveys using the Snow Leopard Information Management
System (SLIMS), on the other hand, is a more practical way of assessing snow leopard
status and distribution in much of the snow leopard’s range. Following this protocol
ensures standard procedures are used and enables data gathered across any part of
the snow leopard’s range to make a valuable contribution to the International Snow
Leopard Trust’s (ISLT) database and so help further knowledge and conservation
efforts. The expedition therefore followed SLIMS methodology.

2.2. Research Area & Timing of Survey

The area surveyed by Biosphere Expeditions was chosen for several reasons including:
(1) the area was as yet unsurveyed for snow leopard; (2) map study suggested that the
area may be an important corridor for snow leopard dispersal to and from Mongolia; (3)
the habitat is biodiverse, supporting a range of prey species and other carnivores; (4)
the area lacks proper protection and is threatened by a proposed road to Tuva and a
proposed gas pipeline.

The study site totalled approximately 200 sq km and was delineated by geographical
features (rivers and mountain ranges). The site was divided into two survey blocks. As
per SLIMS suggestions, the survey routes followed river valleys and landform edges
wherever possible. While survey routes are marked on the map (scale 1:200,000) they
are only an indication of the area covered. Research was focused on the core area as it
included the most important habitat for snow leopard and prey, and suffered from the
lowest levels of human disturbance. The survey sites were accessed by Land Rover
Defender (or on foot if near base camp). All surveys were conducted on foot.
Elevations ranged from 2000 m to 3600 m. Base camp was situated in a valley, at the
entrance to the core area, below the mountain of Silugiem. It afforded the necessary
shelter and fresh water source needed by the expedition.

Snow leopard surveys are best undertaken when weather permits travel within the
proposed survey area, when animals are most actively marking and when sign is most
long-lived. These conditions rarely coincide, so trade-offs have to be made between
logistical factors and biological ones. In this study, logistics and team recruitment by and
large determined the survey period. On the one hand, summer is a difficult time to find
snow leopard sign: marking activity is low, human disturbance is high and livestock
grazing can soon obliterate sign. Suitability of tracking substrate is also poor (tracking is
much easier in snow). Weather conditions also tend to be unpredictable and contribute
to sign erosion and eradication. Rain erodes sign rapidly. On the other hand, however,
recruiting an expedition for a summer expedition is much more realistic, logistics are not
nearly as prohibitive as in winter and, most importantly for this study, human presence
can be a valuable source of information, especially in the absence of other baseline
data. Summer is also the optimum time for accumulation of sign and availability of “relic”
sign (i.e. old sign that is not washed away or otherwise destroyed or removed).
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2.3. Methodology

2.3.1. Snow leopard presence-absence survey

Presence-absence surveys of snow leopard and prey (SLIMS Form 1) were conducted
throughout the survey area. Designed for ease of use, presence-absence surveys are a
scientifically valid approach to determine the general status of snow leopards in broad
geographical areas. The surveys rely on the presence of snow leopard sign at strategic
search locations. Data analyses use survey block summaries to draw conclusions on:
(1) the presence-absence of snow leopards and prey species; (2) major threats; (3)
management recommendations.

These are qualitative methods that lead to personal judgements supported by physical
evidence documented in the survey forms. Unlike relative abundance surveys, there is
no statistical basis for the conclusions. When snow leopard sign is absent, the analyst
must rely on all other information on the data forms to reach a judgement. Prey species,
habitat and local interview data may point to the presence of snow leopards, even
though no sign was found during the survey.

The analyst uses the survey data to support qualitative judgements on snow leopards,
prey species, threats and management recommendations for the survey area. The
survey forms are the critical analytical unit and are stored for future reference. Over
time, as survey conclusions are mapped out, trends will emerge. It is estimated that it
will take at least three years for these trends to become clear for the Biosphere
Expeditions Altai survey area.

Snow leopard presence can be detected by sign, i.e. pugmarks (tracks), scrapes,
faeces (scat), urination and rock scent spray. These signs tend to be left in relatively
predictable places. For example, scrapes tend to be left at the base of cliffs, beside
large boulders, on knolls and promontories, at bends in trails, or along other well-
defined landform edges (Schaller 1977; Koshkarev 1984; Mallon 1988; Schaller et al.
1987; Jackson & Ahlborn 1988; Fox 1989). These factors are important when deciding
where to survey.

2.3.2. Prey base survey

Surveying prey base is another, essential component of the present SLIMS
presence/absence survey. Argali and ibex are the main prey species. Their range
closely parallels that of snow leopard. Siberian red deer (Cervus elaphus maral), roe
deer (Capreolus capreolus) and wild boar (Sus scrofa) are also taken by snow leopard
in Russia (Jackson & Hunter 1996).

Prey species were surveyed by recording sign and by observation. Prey sign included
tracks, faeces, hair/wool, and carcasses/bones. Prey species were divided into ‘primary’
(ibex and argali) and ‘secondary’ (maral, musk deer, marmot, pika, hare and game
birds). The same search sites were used for snow leopard and for prey.
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2.3.3. Interviews with semi-nomadic local herders

Interviews with local people played an important part in the research. Interviews were
conducted at regular intervals throughout the survey period and over the whole survey
area. The quality of information obtained varied with interviewees. Economic status and
length of herding tradition within the family were particularly important factors. It was
often not possible to conduct formal interviews and some families were questioned
regularly throughout the expedition.

2.3.4. Additional surveys

Evidence of other carnivores sharing snow leopard habitat was also recorded as part of
the SLIMS survey. These were wolf, fox, lynx and manul.

Additional non-invasive methods planned for this study were camera trapping and
faecal analysis.

2.4. Results

2.4.1. Snow leopard presence-absence survey

Snow leopard sign searched for during this study included: pugmarks (tracks), scrapes,
faeces (scat), urination and rock scent spray.

Table 2.4a. Summary of snow leopard sign found during the expedition.

PUG
=

pugmarks

SC
=

scrape

FE
=

faeces

UR
=

scent mark

RC
=

claw rake

OBS
=

observation

10/07/03 1 0 0 0 0 0

14/07/03 0 0 1* 0 0 0

23/07/03 1 1? 0 0 0 0

28/07/03 2 0 0 0 0 0

11/08/03 2 0 0 0 0 0

13/08/03 0 0 1* 0 0 0

21/08/03 0 1? 0 0 0 1

Comments: PUG = pugmarks (the number in the table above refers to the number of different tracks found and not
the number of individual pugmarks). SC = scrape (? = both non relic and not fresh/defined enough for definite ID). FE
= faeces (* = awaiting results of DNA analysis for positive ID).

Tracks (pugmarks): These are more easily found in sandy rather than gravelly places,
but sandy areas were only present at lower elevations, away from preferred snow
leopard terrain. One set of tracks was found in gravel. Most of the area surveyed was
unsuitable for tracking (scree, boulders, vegetation, etc), but the wet weather and higher
than average snowfall made finding tracks “easier” than had been anticipated.
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Scrapes: These can be found in sandy sites (short-lived) and gravel (more long-lived).
Unfortunately suitable substrates were not present in most of the survey area favoured
by snow leopard, where the majority of substrate was vegetation and broken terrain.
Potentially suitable substrate was subject to livestock grazing. High rainfall and frequent
snowfall throughout much of the survey period also reduced the possibility of finding
scrapes.

Faeces: Faeces can be long-lived in areas with little rainfall and minimal insect activity -
the survey area was subject to high rainfall and intense insect activity. Grasshoppers
were found at all but the highest elevations and were voracious consumers of faecal,
plant and other matter. Faeces can be deposited solitarily (67%) or with other scats of
varying ages (Jackson & Hunter 1996). Faeces are most often found in association with
scrapes - two scats were found over the whole survey period. Both had been deposited
by themselves and were not associated with a scrape. One sample was old and one
sample was fresh.

Scat samples collected in the field were stored in sample tubes and preserved in
ethanol. They were brought back to the UK (no CITES permits are needed for importing
faecal samples) and sent to Brunel University for DNA analysis. This is being done by
Dr Annette Payne. She is heading a five year programme to analyse snow leopard
faeces sent in by researchers from all over snow leopard range countries. This work has
the potential to identify individual snow leopards by using DNA extracted from their
faeces. This also means genetic relationships between populations can be investigated.
National Environment Research Council (NERC) funding for the project was in the
approval stages when Dr Payne was surveying as part of this study (3rd slot). The
NERC grant was approved in 2004. DNA analysis is very time consuming and snow
leopard scat samples have been sent in from many other countries, so it will be some
time before the results of scat analysis are available.

Urination: Urine can be deposited on scrape piles and is commonly deposited along
regular paths or trails. No signs of urination were found during the survey period. Lack
of trails and difficulty in finding scrapes were a contributing factor.

Scent spray: Snow leopards spray-mark the faces of upright or overhanging boulders
and the base of cliffs. Some sites are periodically revisited and re-sprayed (mainly along
trails). The majority of spray sites will have one or more scrapes within a distance of a
few meters. No scent-sprays were found during the survey period. Lack of trails and
suitable upright or overhanging boulders were a contributing factor.

Claw rakes: These are occasionally left on a rock face, log or upright tree trunk. No
claw rakes were found during the survey period.


