Interim Report

Ecological research of free-ranging dogs and interaction with
show leopards in Sanjiangyuan

Background

With the collapse of Tibetan mastiff market in China, many dog raisers abandoned
dogs in Yushu Prefecture. As the Buddhist religion aims to be kind to all creatures,
local monks provide refuges for abandoned and feral dogs. Free ranging dogs
therefore are often found living around monasteries. However, Tibetan Buddhist
Monasteries may also have a positive role for the conservation of snow leopards ',
which is a flagship species that helps maintain the health of whole local ecosystem.
Due to high reproductive ability and adaptability, free-ranging dogs, are potential
predators, prey, and competitors for local wildlife2, and has potentially negative
influence on endangered species conservation. There is evidence of such free-
ranging dogs chasing local wildlife such as snow leopards, brown bears and
wolves. This study aims to assess the ecological role played by free-ranging dogs,
and the interaction with local carnivores especially snow leopard. Finally, we want
to find an appropriate way to solve this problem.
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Figure 1 Research area

| selected four sites for the following reasons. The first is that they are all around
temples. Li's study showed that there is a high degree of overlap between Tibetan
monasteries and snow leopard habitats!, and Shen's study showed that the sacred
mountain culture derived from temples in Tibetan areas has a positive effect on
wildlife conservation3. These regions have larger wildlife population size. On the
other hand, as the Buddbhist religion aims to be kind to all creatures, local monks
provide refuges for abandoned and feral dogs, so many dogs gathered around
temples. As a result, there might be more conflicts between dogs and wildlife, we
can collect more data for further statistics and comparison. Finally, we select
temples that are relatively far (> 10 km) from communities in order to reduce the
impact of human influence on wildlife. As a result, we selected Zhaxiliwu temple in
Zaduo County and Yaqu temple in Zhiduo County in Yushu Prefecture. These two
regions belong to plateau climate, the average elevation of 4200 meters and 4600



meters, the average annual temperature of 2 °C, the average annual rainfall of
532.2mm, the main habitat type is alpine meadow.

In contrast, we also chose two areas where dogs have less interaction with wild
animals, Duma and Bama temple in Zaduo County. | chose these two places for
several reasons: first, they are near Zhaxilawu and Yaqu temple, belong to the
same type of terrain, their climate and conditions are similar. Second, according
to preliminary investigations, | found that these two sites are in snow leopard
habitat, infrared cameras nearby had photographed snow leopards and other
carnivores. And last, there are also few people in these areas, as far as possible to
exclude differences in human impact between different locations.

Research framework
Free-ranging dogs

Current status in Tibetan Ecological research and
Plateau interaction with snow leopard

sLocal people’s attitude
toward free-ranging dogs

*Population dynamics
*Body measurement
*Behavior

Home range
Activity pattern
Diet

1 Current status in Tibetan Plateau
1.1 Local people’s attitude

Background

Some people already complain that free-ranging dogs has become a threat to
them. Dogs attack people and calf. Local government want us have a survey on
local people’s attitude on this problem. By doing so, they want to know if it is
necessary to have management program on dogs’ population size, and find out
a feasible way to do it. Questionnaire is one of the most commonly used methods
in social surveys which has the advantage of collecting broad information. With
well-designed and representative samples, it can fully reflect attitude, ideas and
other information from the respondents of different backgrounds.

Aim

Acquire local people’s attitude on free-ranging dogs. Whether they think it is a big
problem in Tibet. If they think so, what is the appropriate method they think to solve
this problem.

Method

| will use KAP model from questionnaire to evaluate local people’s attitude toward
free-ranging dogs. KAP model is a quantitative method that provides information
on what is known, believed and done in relation to a particular topic.
Knowledge — Attitude — Practice model



K. knowledge: The ability of pursuing and using information, which has some
background information like education...

A, atfitude: The result of making reactions via some ways in some situations.
P, practice: indicates what knowledge and habit work together.

Statistics

Collect at least 30 valid questionnaire surveys for later analysis, in order to get the
relationship among local people’s knowledge, attitude and practice toward free-
ranging dogs and wildlife conservation.

Preliminary results

| have interviewed local people and 21 herdsmen finished the questionnaire. 6
(29%) people thought population size of free-ranging dogs was increasing, 3 (14%)
thought decreasing, 1 (5%) thought unchanging. Those 3 people thought
decrease because of disease and starvation, those 6 people thought the increase
was correlated with the decrease of Tibetan mastiff price. With the growing
numbers, there might be more problems appeared.

Their average score of atftitude towards free-ranging dogs from 1 (hate) to 5 (like)
is 2.2. 4 (19%) people said those dogs would attack people and steal food in their
tents, 9 (43%) said dogs would attack newborn livestock. Livestock loss from animal
attack happenedin 14 (67%) households last year, 4 (29%, 4/14) of them were from
dogs, average loss from dogs was 4.5 annually of these 4 people. Of the 10 people
who hoped there will be less free-ranging dogs, they all agreed with dog
management program. They preferred to have animal shelters than kiling or
sterilization due to their Buddhism religion.

1.2 Population dynamics

Background

Free-ranging dogs are usually gregarious, often living in small groups. Groups of
carnivores are likely to be more successful in hunting and fighting4, reduce hunting
distances, and can prey on larger preys than single individuals®?. In Italy, dogs can
rely on the advantage of numbers to drive away wolves near garbage sites!o.
Therefore, the threat of stray dogs on wildlife should not be overlooked.

Aim

For population dynamics, | will acquire data on population, survival rate, birth rate
and growth rate of free-ranging dogs to see if their population have the trend of
continually growth. Will they become a big threat for local carnivores?

Method
Photo re-capture

Statistics
Jolly — seber model (JS model)



Recording data: Birth rate (B), capture number (n), statistic results for 3 research
times

Target parameter: annual apparent survival rate (@), capture rate (p), population
(N), new entrants number (B), growth rate (A)

Preliminary works

JS model needs continuous data for 3 years, | just finished the data for first year. |
have counted population size of free-ranging dogs in 3 sites, results are shown in
table 1.

Table 1 Population size of free-ranging dogs during the first capture process

Site Populationsize Male Female Sub adult
Zhaxilawu temple 19 7 12 1
Yaqu temple 12 5 7 3
Duoma temple 47 11 24 0

Note: we were not sure the gender of some dogs in Duoma temple.

Future plan
After 2 years (3 data collecting cycles), | can get the annual apparent survival
rate, population, and growth rate.

1.3 Body measurement

Background

In two-species interactions the effect of one competitor on the second is, in many
cases, much greater than the reverse. It has been argued that this situation,
termed asymmetrical competition, is the rule rather than the exception in natural
communities!’. Acommon case involving asymmetrical competition occurs when
competing species differ in size and the larger enjoys an advantage because of
its increased feeding and fighting ability. So, body size is a strong indicator of an
animal’s competition capacity in the wild.

Aim
We want to compare physical parameters of dogs and local carnivores as an
indicator of dog's competition capacity.

Preliminary works
Some free-ranging dogs were measured for height, body length and weight,
results are showed in table 2.

Table 2 Body measurement of free-ranging dogs

Site Length/cm Hip height/cm Egi?;?w’r/cm Weight/kg
Zhaxilawu temple  83.4 (18) 60.5 (17) 62.0 (17) 20.7 (15)
Yaqu temple 76.9 (11) 55.9 (8) 66.5 (8) 17.3(11)
Duoma temple 81.5 (24) 56.5 (22) 65.3 (20) 20.0 (9)

Average 81.2 (53) 57.9 (47) 64.3 (45) 19.6 (35)




Note: since we could not have access to all those dogs, some data were deficient,
measured numbers are in brackets.

Butler (1998) '2 measured the average weight of free-ranging dogs in Zimbabwe
which was 14.7 kg, and therefore considered that they were not large enough to
pose a threat to large herbivores and carnivores's. The average weight of dogs
here in my research sites is 19.5kg, much higher than 14.7kg. While the sympatric
Tibetan fox is only 4-5.5kg'4, red fox is 2.2-14kg'>1¢, pallas’ cat is 2.5-4.5kg , lynx is
18-30kg'’, wolf is 36-45kg'é, snow leopard is 27-55kg". It can be seen that in the
Sanjiangyuan areaq, free-ranging dogs have some advantages on size over
Tibetan foxes, red foxes and Pallas’ cats, and may at a dominant position in
competing with such medium carnivores.

1.4 Behavior

Background

Dogs, like us, are social animals that need to maintain family relationships and
friendships through sounds, smells, and gestures?. Dogs are one of the species with
most diverse of population structure and composition of all the mammails. They
live together, interact with each other, and form complex social structures and
relationships that are important for adapting to group life. Understanding the
relationships among dogs could give us a betfter understanding of the
complexities of their social structures, and the direct and indirect consequences
of their interactions?'. Understanding their social behavior can also let us know if
they could cooperate on fighting and predation, and pose threat to other
carnivores

Aim
In this part, | focus on the behavioral ecology of free-ranging dog populations,
assess their composition, social status and behavior among members.

Method
Observation.

Statistics
Social network analysis.

Social network analysis is the process of investigating social structures through the
use of network and graph theories. It characterizes networked structures in terms
of nodes and the ties, edges, or links (relationships or interactions) that connect
them.

Ucinet will be used to analyze their social relationships.



2 Ecological research and interaction with snow leopard
2.1 Home range

Background

An animal's home range is defined as the area in which it conducts activities such
as feeding, resting, breeding, dodging and parading?. Interactions between
carnivores are mediated by behavioral responses of an individual towards the
threat imposed by another species?325, For these interactions it is expected that
the weaker species will attempt to reduce the probability of encountering
individuals from a stronger species. This will result either in the exclusion of one
species by the other or in coexistence by partitioning space-time2. In this latter
scenario, the subordinate carnivore will use lower-quality habitat?4,

Aim
We want to know if there were spatial exclusion between dogs and snow leopards.

Hypothesis

If dogs affect habitat use of native carnivores, | expected to see shifts in habitat
use between areas with and without dogs, including reductions in the use of
habitats most often used by dogs.

Method
GPS collar, camera fraps.

Statistics

Minimum Convex Polygon, Fixed Kernel Estimation, two-way Analysis of Variance
(ANOVA) and unpaired t-tests to compare home-range between dogs and snow
leopards in different places

Preliminary works

To calculate their home ranges, 6 dog individuals were put on GPS collars in 3 sites.
Only those individuals with 230 locations for at least one season were used to
estimate utilization distributions (UD), which minimizes potential bias in home-range

estimation due to small sample sizes?28, | used home range tool 9 ( HRT? ) in

ArcGlS for analysis. For FKE, | calculated 95% kernel home range which cut 5% least
use areas.

| have already analyzed 2 dogs, "Collar” in Duoma temple and "Mu Mu" in Bama
temple, details are showed in figure 2 and table 3.
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Figur 2 q) Cdordinofe (;Sins) and b) FKE homeronge of 'Collar’ ( left in Duoma
temple, purple) and ‘Moo Moo’ (lower right in Bama temple, green)

Table 3 Home range of free-rangim dogs

Name Time (days) MCP (km?2) FKE (km?)
Collar 60 29 6.1
Moo Moo 40 58 1.4

Comparing with data from other researches (MCP, 0.02-38.5 kmZ; FKE, 0.45 km?2) 2%-
3%, we can know that no research before has the same home range size as large
as us, dogs in my research area would go further into the wilderness, might have
more chance to interact with local carnivores.

Future plan

After analyzing pictures from camera traps, we will split these sites into 3 categories:
no dog use, casually use or highly use. Each type, we calculate 90% adjusted Wald
confidence intervals (w) for expected proportions of use by snow leopard,
compare observation value and expected value to know snow leopard preferred
habitat.

By acquiring these data, we want to draw a picture of dog and snow leopard
home range usage distribution.

Dog
Snow leopard

Figure 3 Expected home range usage distribution of dogs and snow leopards




2.2 Activity pattern

Background

The temporal distribution of activity and rest is what we call activity patterns,
including daily and annual activity patterns®, which may be influenced by
climate, environment, food, natural enemies, and so on4'. It is important for the
animal to allocate the diurnal activity time in niche dimension4243, In order to avoid
and reduce the competition with the more powerful predators, the animals in the
inferior position usually show the opposite activities rhythm by changing their own
activity pattern44, in order to increase niche segregation4.

Aim
We want to know if there were temporal exclusion between dogs and snow
leopards.

Hypothesis
If free-ranging dogs have negative influence on native carnivores, | expected to
see the latter will avoid the former by temporal shifts in activity patterns.

Method
Camera trapping

Statistics

Relative abundance index, Shannon-Wiener index, Evenness index, Time-period
relative abundance index, two-way Analysis of Variance (ANOVA) and unpaired
t-tests to compare activity pattern between dogs and snow leopards in different
places.

Expected results

We want to draw a picture of activity pattern from pictures taken by came traps
in different places. When there are more dogs, | expect that snow leopard will shift
activity pattern to avoid meeting dogs at the same place, as figure 4 shows.
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Figure 4 Expected activity pattern of dogs and snow leopards



2.3 Diet

Background

Diet is the sum of the food consumed by an animal. Examples have already
demonstrated that dogs have negative influence on sympatric carnivores,
herbivores and livestock, including predation, surplus killing, and scavenging'34647,
Free-ranging dogs may also be a threat to livestock. In some areas, since it is
difficult to distinguish livestock losses caused by wild animals or dogs, herders often
thought wolf is the biggest enemies for livestock, which actually caused by dogs*e.
Therefore, the correct identification of prey to livestock is also a very important
part of conservation work. Misidentification may lead to an increase in
compensation for pastoralists4s-50,

Aim

The dietary composition and overlap between free-ranging dogs and snow
leopards. We want to know if dogs have big influence on livestock, prey and
predators.

Method
Morphology analysis under optical microscope or scanning electron microscope.

Statistics
Frequency of occurrence, dietary diversity, trophic niche overlap.

Preliminary works

Analysis results of 42 samples from dogs and 50 samples from snow leopards are
shown in Figure 5. Both of them feeding on blue sheep and goats. The snow
leopard's diet is mainly composed of its natural food, blue sheep, accounting for
3/4; and dogs mainly eat yak and goat. We need further exploration on dogs’
feeding behavior, we want to know what is the percentage of the yak they eat
are preyed by themselves.
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Figure 5 Morphological analysis results of scat samples



According to Levins index, the dietary diversity of snow leopard was 0.156 and dog
was 0.465. It can be seen that the food diversity of dogs is higher than snow
leopards. According to the Pianka index, the dietary overlap index was 0.158.
According to the Schoener index, the trophic niche overlap was 0.155, indicating
that the dietary overlap between dogs and snow leopards was still relatively low.

2.4 Diseases

Shared parasites may be an important driver in structuring assemblages of
species®!, can lead to dynamic competition among carnivoress255, and may
ultimately turn out to be a common and important component of community
structures1:5456-58 Dogs, as carriers of disease, are an ideal medium to spread
diseases. In many places, population density has exceeded the threshold
value of disease control and may cause outbreaks of enzootics®. In some
areas, due to high density and lack of immunity, dogs may have a greater
impact on some rare species through cross-species-fransmitted diseases.

Aim

To prove that dogs can indeed transmit diseases to wildlife and have negative
impact on their health, we need to determine what diseases are shared by dogs
and wildlife.

Method
Morphology analysis under optical microscope.

Statistics
Frequency of occurrence

Preliminary works

Of the 29 fecal samples from snow leopards, 26 were found to have parasites, and
the overall detection rate of parasites was 89.66%, results are shown in Figure 6, 7
orders of parasites were determined.
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Photos under scanning electron microscope they are lamella patterns of different
animals.
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