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ABSTRACT

African vulture species are declining rapidly and some species may become
extinct in the next 25 years. The study aimed to explore how vultures of Nyika
National Park could be protected and numbers enhanced, by identifying and
assessing the value of the ecosystem services the bird provides to the local
environment. Major threats to the bird in Nyika were also identified. Local
communities, authorities, conservation bodies and other stakeholders were
interviewed to assess how stakeholders benefit from the scavenger and to
determine how conservation policies could be developed to help vulture
populations increase. The study showed that vultures provide a range of
important ecosystem services, in particular disposal of carcasses, nutrient
cycling, pest control and recreational services. The loss of the species would
di mini sh these services, yet , there is |
potential extinction among local people and visitors and of the potential
consequences that this might lead to.

A

However, it was encouraging to observe the growth in peopl e6s i nterest
willingness to assist the research once the problem was presented and analysed

to them. Indeed, the two-week vulture monitoring pilot experiment, which was

conducted in the park received a positive response from locals and visitors.

Finally, the paper discusses the Vulture Feeding Station as a potential
conservation policy for the vulture of Nyika NP.
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Endangered species, scavenger, bird monitoring, values, conservation policy,

stakeholders



GRAPHI CAL ABSTRACT

Vulture  populations have substantially
: decreased in Nyika NP, however, little, if any
* DNPW, CAWS | EEESR. research has been conducted. The vulture
provides critical ecosystem services to the local
* Communities || environment, which remain unappreciated.
and tourists =

Major threats for the vulture in Nyika NP are among others

¢ Partner :
the small number of predators, thus food scarcity
groups,
conservation
bodies : Awareness among people towards vulture’s extinction and
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* Funders

Interest among locals and visitors was raised once the
problem was presented and analysed to them
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1l ntroducti on

Over the past two decades, increasing attention is being given to ecosystem
services and their importance for economic and environmental activities. It has
been constantly shown that birds, particularly scavenging birds provide crucial
ecosystem services that benefit people. According to De Groot et al. (2002) those
services are divided into four principal categories, which are presented in this
report with regard to the vulture as an avian scavenger.

1 Regulating services such as control of pest and disease by disposing of
carcasses.
i Habitat services. This category is not applicable in the case of birds as it
is linked with natural ecosystems and their role in maintaining healthy
habitats through refugium and nursery functions.
1 Provisioning services, such as the production of food, fiber, medicines and
other.
1 Information services, including recreational, spiritual, science and
education benefits.
The vulture is a keystone species facing an alarming decrease in numbers
globally. Their dramatic decline is followed not only by environmental impacts but
also socio-economic and cultural effects (Markandya et al. 2008). Dr. Campbell
Mum, Head of Conservation and Research at the Hawk Conservancy Trust,
statesthatt ® Vul t ures are integr al to Africads ec
and it is change in cultural practices at multiple levels that is required to reverse
this disastrous situation. Without such changes, and the reversal of these
declines, the full consequences of Africads vultures di
predicted.0 (@niversity of St Andrews, 2015) The first step to their conservation
is to understand the link betweenvultur e s 6 ec ol ogi ecanomidsandct i oni n
values. The second step includes the monitoring of the population in order to

realize the size of the problem and seek efficient solutions.

Vulture decline and its negative effect on economy, public health and culture has
been well-studied in the case of India. The use of the veterinary drug fDiclofenaco
by livestock industries has caused an unprecedented decrease in the population
of vultures. As a result, carcasses were eaten mostly by other terrestrial

scavengers such as wild dogs and rats, a fact that led to large increases in wild



dog numbers, and the incidents of rabies, anthrax and other diseases spread by

dogs. As a result, levels of morbidity and mortality climbed. Researchers
estimated the monetary value of vulturesdé d
the statistical value of life. The findings showed that the cost for the Indian

government during the years 1992 and 2006 came to $34 billion (Markandya et

al. 2008). Furthermore, the Parsi community in Mumbai was affected culturally as

the corpses they ritually place on elevated stone pl at f or ms foakr O6sky
several months longer to be consumed by vultures. Through this practice Parsi

community is considered to liberate the souls of the dead.

The vulture crisis between the two continents has fundamental differences: at the
time of writing, the decrease rate of the vulture population in Africa has been
substantially lower compared to that in Asia, therefore, African governments have
time to work against the collapse of this functionally vital group. Another point of
difference is that while Asian vultures were exposed to one major threat, a

veterinary drug, African vultures face multiple dangers.

More specifically, some of the most common threats include secondary and

deliberate poisoning, poaching, mortality caused by collisions with manmade

structures, unavailability of food and loss of habitat. Acr oss Africa 61% of
mortality is due to poisoning, trade in vulture heads and brains accounts for 29%

and finally 9% of the deaths are caused by collision with powerlines (Ogada et al.

2015).

1.1.1 Aims

The present study aims to explore how vultures of NNP could be protected and

their numbers enhanced.

1.1.2 Objectives
The main objectives of the present study are to:
1 Determine the ecological, economic and cultural services the vulture

provides on the Nyika plateau and understand its most threatening causes

of extinction.



Identify the key stakeholders and the links between them
Conduct a pilot study based on monitoring techniques, as a mean of
assessing the reactions of locals and visitors

Discuss a suitable conservation policy for the species



2Met hod

2.1 Study area

The vultures of Nyika NP are mostly concentrated on the Nyika Plateau, an area
of 1800 km?2. The study site, the Nyika Plateau, is the largest montane complex

in south-central Africa.
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Figure 2-1: Nyika National Park, Malawi



The Plateau is mostly covered by extensive grassland and a small percentage of
evergreen forest patches. Uncontrolled fires, however, often sweep up onto the
plateau, resulting in the alarming decrease of these small forest patches
(Dowsett-Lemaire,.2006). Hence, fire management is one of the main
conservation issues for the park. Nyika NP is an important catchment area as it
contains the sources of four large rivers draining into Lake Malawi. Maintaining
the water bodies in good health is crucial given the fact that the population of

Malawi is dependent on the high quality water the lake provides.

Nyika is a niche bird destination, holding approximately 400 out of 600 bird
species in the country. Apart from its unique scenery, the park hosts a wide range

of ungulate populations including Zebra, Reedbuck, Eland, Duiker and Roan

Antelope. The dead wild ungulates make upthev ul t ur e 6 s fhe sitena |

During the last decades, a small Elephant population has been moved to the top
of the Plateau due to high poaching activity. As the communities surrounding
Nyika are extremely poor and highly dependent on natural resources, locals are
often involved in poaching. George Nxumayo, Division Manager for the Parks in
Northern Malawi, stated that: fi [ illegdl harvesting of bush meat needs to be
tackled. Notably, during the 1990s, when laws were laxer, poaching caused a
decrease in species populationsa In fact, through that period poaching incidents
rocketed. Donations received contributed to more effective anti-poaching
management, as a result of which, illegal operations were reduced. The battle

against poaching continues to make positive progress (Mabeti, 2016).

2.2 Study species

Regarding the vulture, four species are normally observed on the Plateau. These
are: the White-backed vulture, the Lappet-faced vulture, the White-headed

vulture, the Hooded vulture and less often the Palm-nut vulture.

The Palm-nut vulture (Gypohierax angolensis) is a not-so-common wanderer
from the Lake-shore. It has been spotted once in May, 1980 and again in April,
1995. Additionally, one was recently spotted on the Plateau. The White-backed

di

et

vulture (Gyps africanus) is the most numerously sightedof Ny i kads vul tures

1980 to the present (Dowsett-Lemaire, 2006). During the two-week research



expedition in Chilinda Camp/Nyika, White-backed vultures were spotted soaring
every other day. Lappet-faced (Torgos tracheliotus) and White-headed vultures

(Trigonoceps occipitalis) are also common species of the study area.

These birds can forage hundreds or thousands of kilometers, thus effortlessly
crossing international borders (University of St Andrews, 2015). Taking this into
account, concerns about this group are increasing significantly, since their
conservation cannot be limited to protected areas only. In fact, when putting
together the overall decline of the vulture in Africa, it is apparent how critically
threatened vultures have become. The rates of decline, over three decades, for
the three vulture species are as follows: White-backed vulture (-90%), Lappet-
faced vulture (-80%) and White-headed vulture (-96%) (Ogada et al, 2015). In
Africa and especially Malawi there are few baseline vulture population studies.
Conservation work that has taken place to date in Africa focuses on monitoring
the decline of the species (Bodin, 2014).

According to the IUCN Red List (Red List, 2016), all vulture species observed in
Nyika are marking decreasing population trends worldwide. Exceptionally, the
Palm-nut vulture seems to have a more stable trend. In particular, the White-
backed wvulture and the White-Headed vulture are categorized as Critically
Endangered, whereas the Lappet-faced vulture is considered to be Endangered.
The Palm-nut Vulture, however, is qualified as Least Concerned. The decline in
their numbers urgently requires that the most insidious threats to their survival be

determined and solutions to these threats be sought.

In the case of Malawi, little is known about the status of vultures. Although it is
generally accepted that vulture numbers are decreasing all around the country,
little, if any, information has been published (Roxburgh et al. 2012) and thus it is
hard to compare past and present surveys. According to the DNPW, populations
of all vulture species presented in Nyika are likely to have undergone a decline in

the last two decades (Nxumayo, 2016).



2.3 Data Collection

The present research is based on the following methods of data collection:
literature review, fieldwork and observation, interviews, questionnaire survey,
area search and carcass-based counts. One of the key issues observed
throughout the expedition in Malawi was that very limited research has been
undertaken regarding the vulture of this country as compared to the species in
the rest of the continent. Consequently, extracting results for the trend in vulture

populations in Malawi at this stage is unlikely.

2.3.1 Interviews

Face-to-face interviews with key informant were conducted during the research
expedition in Malawi between May and October 2016. The interview form was
largely structured with open-ended questions, which allowed the interviewer to
probe for more information. Usually, however, face-to-face interviews are
necessarily limited in the number of individuals that can be engaged, as
compared with the possibilities offered by other techniques. To ensure the
collection of adequate data, therefore, impromptu interviews were conducted on
occasion when the opportunity arose. Further interviews via email were

undertaken from 5 May to 10 September 2016.

The aim of this particular method was to collect information from influential
players such as employees of the DNPW, staff and tourists of CAWS, locals of
the Chilinda, Thazima, Kaperekezi and Uledi Camps and conservation bodies
such as PPF. Additionally, the method aimed to identifying the importance of the
vulture to respondents. The interviews and the general fieldwork observations
helped identify the stakeholders of the vulture in Nyika and their interrelationships
between them. This information was analysed using as its base an interest-

influence matrix, which is presented later in the paper.

The qualitative data collection shed light on what values vultures provide, as well
as explaining how they are perceived by local communities, authorities,
conservation bodies and other stakeholders. Finally, the method also assisted in
identifying the major threats to the species on the study site.



2.3.2 Qualitative questionnaires

Qualitative questionnairesar e a convenient way to gather

beliefs, feelings, activities and so on. The questionnaire (see Appendix 5A.1.2)

was developed to provide information onthe vulture6 s | i ke a b i ,lrates y

of sightings of the bird, awarenessofvul t ur e 6 s ethetemvinonnental n

and cultural role played by the species. Information collected includes where
people come from, age and gender, whether they have ever attended an
environmental seminar or course before, as well as their job title. Furthermore, to
extract the degree to which tourists are visiting the park in order to enjoy the
vulture, respondents were asked their primary interest in visiting NNP from the
variety of attributes the site has. The questions were closed-ended with an
additional 0 C,omonder totaliow fereexiré information to be noted.
The questionnaires were distributed to 50 locals and visitors from 5 June 2016 to
20 June 2016, including both weekdays and weekends. A notable challenge was
the difficulty of interviewing visitors of CAWS, as most of them were spending

very little time on site and were either occupied with activities or resting.

2.3.3 Area search

Area search is one of the methods applied on the Nyika plateau and specifically
around Chilinda Camp. Observers were roaming for a fixed time in a specified
area every other day for the duration of two weeks in June 2016. Area search is
a relatively easy technique, however, standardization of data collection is difficult.
The method is an index to the abundance of species and a valuable measure for
habitat relations. Area search can be used in the non-breeding season (Nur et al.
1999).

2.3.4 Carcass-based counts

Carcass-based counts took place in June 2016. During the two-week fieldwork
period, two carcasses were placed in different areas. Essentially, the method in
both counts differed. The first experiment was based on a reedbuck carcass
which was found drowned near the Safari Camp (CAWS). The carcass was

placed at a distance of 30 meters away from human activity. It was decided to

by
and
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observe the natural process of its decomposition. Therefore, the researchers did
not open the carcass or alter its initial location. As mentioned above, Nyika is a
great bird destination and in fact the tourists were not put off, but rather fascinated
by the sight of the dead body and the avian scavengers that approached it.
Approximately 10 to 12 ravens came near the dead reedbuck, however, they
were unable to feed on it as no vultures had arrived to open the carcass and thus
were limited to the eyes and anus as food sources. During the night the corpse
was consumed by hyenas. No remains were found the following morning. Indeed,
vultures did not visit the experimental site that day, even though they were
spotted soaring close to the area. This fact is probably explained by the high

human activity on the site.

The second count involved a relatively small sized goat which was placed at an
open, grassy site, near the second dam of the plateau. Vultures had been spotted
quite often in the area, perhaps due to the water body and the small evergreen
forest by the dam. The forest patches make an ideal location for the vulture to sit
hunched in the trees. The observers were stationed about 30 meters from the
carcass, in a place with rocks and bushes so to prevent themselves from being
seen by the scavengers. The goat was killed just before 9am and from then on
counts were made as the vultures were descending from the sky and landing

close to the body.

2.4 Data Analysis

2.4.1 Literature review and thematic content analysis

The literature review took place at an early stage of the research. The process

helped in defining and limiting the problem.

The data collected from the interview transcripts were examined by following a
time-consuming, yet comprehensive, inductive approach. Thematic content
analysis is perhaps the most common method of qualitative data analysis
(Burnard et al. 2008). The process involved analysing the transcripts, identifying

patterns within this data and collecting examples of those patterns from the text.



Thematic content analysis shed light on issues regarding the case of NNP. Many
argue that the literature review can often biastheres e ar cher 6 s anal ysi s.
it was believed that the early reading could lead the researcher to focus on some
aspects of the data, thus narrowing the research during the thematic content

analysis (Braun et al. 2006).

Already during the data collection stage, attention was given to themes of
meaning and issues of potential interest in the data. Writing was integral from the
beginning of the study, hence ideas and potential coding themes were noted. The
interviews were transcribed allowing for thematic analysis of the data. It is
important to mention that although the transcription convention was not strict, the
transcripts retained the information needed for the analysis. The coding of the
data was based on colouring the different patterns. In particular, there were nine

themes identified as shown in Figure 2-2.

Fire Issues

Invasive species

Park management

it

P

poli

Animal species (population trends)

vVulitu

Ecosystem services framework

Figure 2-2: The nine themes of the thematic content analysis

2.4.2 Descriptive statistics

The questionnaires were analysed based on descriptive statistics methods,
therefore, a summary of the data set describes its basic features. The data
collected from the questionnaires were processed in an excel database. After
cleaning the data by checking each questionnaire, the information was analysed
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and broken down into percentages. The analysis was able to explore the level of
awareness of vul t ur edidal esponseriactheispeaies.a nd t

2.4.3 Stakeholder analysis

One of the objectives of this research was to identify the stakeholder network in
regard to the vulture species of the site. The ecological-economic analysis
requires the identification of how values deriving from this particular natural
resource are perceived by individuals or groups. Stakeholder analysis is an
essential part of project development. This study investigated the parties involved
with the park by following three steps (Reed et al. 2009):

1 Identification of stakeholders, a method based on interviews and
fieldwork observations

1 Categorization of the players depending on the interest-influence
matrices

71 Investigation of the relationships between the stakeholders

In order to illustrate the influential role different stakeholders play, a Stakeholder

matrix has been formedaccor ding to a key question:

i n an i ncr e asumbecsfin NWWI?This isevhede stakeholders are
plotted against two variables: the 6 i ntoer angtéthe 6i nf |l uenced
stakeholder. The stakeholder matrix emphasised on the social aspect of the
analysis. Particularly, the matrix was concerned with the representation of the key
actors, rather than their ideas. The key players were displayed based on their
position within the stakeholder matrix, in which boxes A to D represent the
different interest-influence levels. Additionally, a colored bullet, which presents a
different attribute accompanies each stakeholder within the matrix. The above

classification is outlined below:

A-Key Players: This group is highly important as it is characterised by
high mobility and essential resources: political, financial, human,
economic, knowledge, skill and technical (Mumtas et al. 2013). Therefore,
Key Players should be actively involved with the project.

B-Subjects: This group has a high level of interest but less influence.
C-Crowd: There is little need to extensively involve the crowd as it has

both little interest and influence.

11
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D-Context Setters: A group with high influence but little interest which

could damage the process if not managed properly.

The interest-influence matrix method was selected to assist with the first stage of
the stakeholder analysis. The present study attempted to explore only this stage
since no conservation plan for the vulture has commenced in Nyika yet. So who
are those assigning economic values to vultures? The study identified five groups
of stakeholders in the base of their use of the natural resource. These five groups
were placed on the stakeholder matrix according to their interest and influence
(Figure 3-4).

12



S3Resul t s

3.1.1 The ecological, economic and cultural ecosystem services of
the vulture

By reviewing the literature and conducting interviews, questionnaire surveys and
fieldwork at the case study, this paper investigates the environmental, economic
and cultural role of the vulture. Vultures provide a number of critical benefits in
the framework of all four ecosystem service types (regulating, habitat,
provisioning and information). Within these services we meet not only ecological
functions but also economic and cultural values. Indeed, the literature on vultures
shows a variety of ecosystem services offered by the scavenger. Specifically,
Markandya etal 2008) studied and presented
ecosystem services. Figure 3-1 presents examples of comments extracted from
the interviews, which were distributed according to the ecosystem functions of

the scavenger.

R e g u I atl N g « Respondent 2: “The vulture provides important cleaning

. 4
services to the ecosystem

fu n Cti ons * Respondent 8: “Important part of nutrient cycling”
Habitat functions &Y

P rOViSiO N i N g e Respondent 23: “Vultures are used in traditional medicine”

functions

I nfo rm atl on ¢ Respondent 1: “Vultures are critically important mostly
because they are associated with predicting the future”
fu N ct| ons * Respondent 2: “The bird is a good indicator of poaching
incidents”

* Respondent 3: “Vulture is really important in the area
mainly because of its value in the ecotourism”

* Respondent 4: “Tourists might spend hours and hours on
birdwatching activities and often after that they solely
discuss about birds”

* Respondent 8: “Enjoying viewing vulture’s patterns of
flight”

Figure 3-1: Classification of the vulture's ecosystem services through the data
collected from the qualitative research methods.
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3.1.1.1 Regulating ecosystem services

Waste disposal: Vultures are suspected to have strong immune systems as their
feeding habits involve being constantly exposed to pathogens. Their highly acidic
stomachs are extremely corrosive and thus allow them to digest carcasses
without getting infected. Deadly bacteria like botulism, classical swine fever and
anthrax do not contaminate the vulture while it scavenges on carrion (University
of Copenhagen, 2014). Thi s bi ol ogi cal recycl i ngs
health.

Biological control: Despite the rate at whiscate
decreasing, little is known about the impact of their disappearance on other

scavengers and rates of disease transmission at carrions. Vultures prevent the

team pl

t hese

spread of diseases by rapidly disposingofc ar cas s es. Moreover, vul

movements often lead other scavengers to carcasses such as jackals and
hyenas. However, pathogens such as rabies and canine distemper virus can
infect and be transmitted by other scavengers including the aforementioned
genets. Vulture extinction may lead to an increase in the diversity of species
scavenging on carcasses, thus an increase in rates of disease transmission.
Experiments showed that in the absence of vultures not only did the mean
carcass decomposition rate triple but also did the mean number of mammals at
carcasses, as well as the average time spent by mammals at carcasses. To make
matters worse, there was a nearly threefold increase in the mean number of
contact between mammalian scavengers at carcasses without vultures (Ogada
et al. 2012). In short, hyenas and jackals are both hosting a number of carnivore
diseases (Craft et al. 2008), hence increased contact of infected individuals at

carrions could facilitate pathogen transmission.

Nutrient cycling: According to Wenny et al. (2011), animal species are also known

as fAmobile |inkso given the fact t hat t hey

increase ecosystem resilience and link habitats as they move between them.
Scavengers, in particular vultures, are critical process links that expedite the
decay of potentially disease-carrying carrions. Carcasses constitute a vast

reservoir of nutrients and energy. By consuming much of the biomass remaining

14



in the dead body, scavengers significantly contribute to nutrient cycling. The
absence of the vulture is slowing the rate at which nutrients are redistributed, thus

indirectly affecting other services.

Soil formation: Accumulation of vulture guano in the soil close to nesting and
roosting areas has an impact on the soil bacteria structure. In fact, ornithogenic
soils generally have increased organic matter, higher nitrogen and lower pH.
Hence, the positive change in the structure of soil bacteria communities. By
transferring nutrients in their guano, vultures often contribute essential resources
to nutrient-deprived ecosystems (Ganz et al, 2012). In short, the role that vultures

play as disease vectors transforms more to that of environmental sanitizers.

3.1.1.2 Provisioning ecosystem services

Medicinal resources: In various parts of Africa, traditional medicine that requires
animal material is often used. Techniques applied by traditional healers require
those who are ill eithertod r i nk t he v ul titsmea enthebodyion, i nhal

rub it thoroughly in the eyelashes.

3.1.1.3 Information ecosystem services

Recreation and ecotourism: NNP is a niche touristic destination. One of the
greatest bird-destinations in Malawi as it holds 400 out of the 600 bird species
that can be found in the country (Dowsett-Lemaire, 2006). Ecotourism is one of
the most powerful driving forces for biodiversity conservation, especially in third
world countries where inadequate funds are a common concern. Previous studies
indicate that observing birds positively contributes to the welfare of recreational
tourists (Boxall et al. 1993). Particularly, a recent study examined the monetary
value placed on the griffon vulture in two reserves of Israel. By applying non-
market valuation techniques, namely the travel cost method and contingent
valuation method the researchers found a willingness to pay A1.03m and A0.48m
at Gamla and Hai-Bar respectively. Moreover, the value of each individual vulture
was estimated between A4,144 to A38,511, depending on the site (Becker et al.
2004). Although NNP is not entirely based on entrance fees, tourist visits
contribute to the total revenue. Improving or at least maintaining the number of

the endangered species is important for the touristic value of the park.

15



Cultural heritage value: The vulture is highly linked to important cultural heritage
(Mander et al. 2007). Different superstitions suggest that health, disease,
success or misfortune are a result of ancestral spirits. A key limitation of this
research was that little was known about these methods. However, recently light
was shed on the extent of the trade in animal parts. Mander et al. (2007) showed
that vultures are believed to be effective in providing foresight, increased
intelligence and clairvoyant powers. Cooking the foot and the beak of a vulture
with herbs is believed to bring good luck in gambling. Generally, vultures are
mainly supposed to contribute in successful businesses and intelligence in

school.

Science and education: Apparently, the DNA of the vulture is often subject to
medical science. Research is being carried out in order to utilize the genetic
resources of extreme life forms such as the vulture in order to improve human
health (BioMed Central, 2015). Based on experiments, thousands of species of
bacteria are found on vultur eadewgroupscoes and |
deadly bacteria survive inavul t ur eds gut . lu@eoFosebaatefia, t hese i
which have been linked to colon cancer in humans, and Clostridia, which produce
tetanus, gangrene and botulism (University of Copenhagen, 2014). Therefore,

maintaining the species is crucial within a wide range of sectors.

In addition, it is important to realize the significance of the vulture in protected
areas of Africa. Circling vultures serve as detectors of possible poaching
occurrences as they naturally alert field operators by flying around carcasses.
Examining the area where vulture kettles! are seen is a common practice within
the law enforcement departments of NNP. During the interviews it was often
mentioned that these groups of vultures might give away illegal hunting incidents

and, as such, game rangers are obliged to investigate the targeted location.

L A group of vultures restingintreesi s known as a fivenueo and when the
air, circling togetheriti s cal l ed a fAkettl eod.
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3.2 Threats to vulture populations

The information collected from the literature review, the questionnaire survey and
the personal communication with stakeholders contributed to the understanding
of the threats vultures face within and around the park.

Although poachers poison intentionally the carcasses throughout Africa,
deliberate vulture poisoning is not the case for NNP. Poaching activities on the
plateau, however, result in the decrease of the ungulate populations, and thus

diminished food sources for the vulture.

According to Nxumayo (2016), the hyena and vulture populations were high in
the 1990s, similarly to the rest of the animal species. However, these scavengers
faced a dramatic decrease in around 2000. Besides the diminished population of
predators (Schr°der, 2016) and lack of food caused by intensive poaching,
remains of poached animals were often laced with Temick. The drug might not
be in use today in NNP, nevertheless, poisoning of wildlife in and around Liwonde

NP and other parks in Malawi is still occurring (Roxburgh et al. 2012).

The vulture is highly linked to traditional medicine in parts of southern Africa. The

data obtained from the questionnaires suggests that although these beliefs are

well known among locals, in and around Nyika, they are not practiced in the

region. About 160 vultures are sold per year in South Africa with nearly 59,000

consumption incidents of vulture body parts. To put it differently, 5 to 10% of a

traditiona | heal er 6s i ncome i s c ohosgh,ithewltueed of t h
harvesting is not applied in a sustainable way, which could lead in exhausting the

birdods opautheantAfricabetween the next 15 to 30 years (Mander et

al. 2007).Notsur pri singly, under those circumstanc

affected.

Habitat loss is one of the major threats vultures come across. In fact, habitat
destruction is a critical issue that concerns Malawi. Rapid human population
growth has led to vigorous agricultural expansion and illegal exploitation of
forestry and wildlife resources. Violation of protected areas and uncontrolled bush

fires, coupled with policy failures are serious problems that urgently seek
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solutions if biodiversity is to be protected. Particularly, NNP has a high fire
incident rate. Fires are caused either by ingenuous visitors, poachers or by the
early burnings? (Nxumayo, 2016). To make matters worse fire is often the cause
of the expansion of invasive flora in the plateau such as the Bracken fern
(Pteridium aquilinum). Bracken is a highly toxic fern, which is undesirable for
animals of Nyika as food source. Therefore, invasive species play a significant

role in food scarcity for the wild ungulates, hence for the vulture too.

To make matters worse, the vulture is a slow breeder (University of St Andrews,
2015). The low reproductive rates and delayed maturity make the scavenger
especially vulnerable to high mortality rates. Indeed, vultures generally breed
after the fourth year, tend to have one mate per annum and lay one egg at a time
(Phipps et al. 2013).

3.3 Questionnaire survey results

The results from the questionnaire survey showed that 59% of the respondents
are just happy to know vultures exist, whereas the 37% is fascinated by seeing
vultures soaring or feeding. Finally, a small percentage (4%) would prefer not to
see the wulture (Figure 3-2). Visitors and locals of Nyika as well as other
individuals or organizations such as the BirdLife International or the RSPB are
able to capture existence values from the vulture (Markandya, 2008). Nonuse
values, such as the existence value, are associated with benefits resulting from

simply knowing that a resource is sustained (Turner et al. 2000).

2 Early burning is a forest management tool, which is used to limit uncontrolled fires.
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The second assumption
extracted from the
qualitative research
Emotional response to the vulture supports that Chilinda
Camp staff, especially

safari guides, managers,

Fascinated Ik K q idlif
by them parks an wildlife
' assistants as well as
visitors with a high
Prefernotto  Happy to interest in birds, are
see them know they

exist aware of the most critical
ecosystem services the
vulture provides.
Figure 3-2: Emotional response to the vulture. Results were .
_ _ _ _ Although there is a
obtained from the questionnaire design.
certain level of
awareness among these groups, it was observed that local communities
surrounding the park such as the Beekeepers in Thazima Camp or residents of
Chilinda Camp and a small number of tourists lack knowledge of the services the
vulture offers to the ecosystem. Furthermore, the analysis showed that the level
of awareness towards the extinction of the species is low. Particularly, only 33%
of the respondents is aware of the alarming decline in vulture numbers, while the

majority (67%) is not.

3.4 Area search and carcass placement results

Generally, it was encouraging to realise that vultures were spotted soaring nearly
every day during the fieldwork. The main species observed were the White-
backed vulture in high concentration followed by the Lappet-faced vulture, which
was normally seen in a concentration of one or two individuals at a time. Notably,
Figure 3-3 illustrates the vulture sightings from April 2016 to August 2016. The
population of vultures in Nyika NP is mostly concentrated on the plateau since
the grassland makes it easier for them to spot the carcasses. Moreover, the

ungulates6population is gathered at the plateau (Mabeti, 2016), which explains
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the relatively frequent sightings of vultures in the area. Vultures tend to follow wild
ungulate herds (Kendall et al. 2013).

Number of vultures sighted

® 1

® s
D Nyika National Park

Landcover

Croplands
Evergreen Woodland
[ Other Woodland
Mosaic woodland, shrub,
grassland
[ shrubland
© Grassland
Sparse vegetation
I Artificial areas
Other
Water bodies

A

N

Figure 3-3: Number of vultures sighted, April-August 2016.

The second carcass-based experiment resulted in attracting approximately 25
White-backed vultures that were either feeding on the carrion or soaring in the
sky. It is essential to mention that 4 of those were juveniles. Other species that
approached the carcass were 4 Lappet-faced adult vultures and a male adult
White-headed vulture, which seemed to arrive last. Not surprisingly, the Lappet-
faced vultures were dominating the carcass. The current observations suggest
that vulture numbers might still be less than the true maximum number, since
birds could both come and go within minutes. As mentioned above, the goat was
placed just before 9.00am at the targeted location. The first vultures were soaring
in the area within minutes. At 9.30am a Lappet-faced vulture approached the
carrion while leading the rest of the kettle. Two hours after the goat placement
90% of the dead body had beamcrewonsumed by n
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3.5 Stakeholder network

Figure 3-4 illustrates the results of the Stakeholder analysis. The key actors were

placed in the boxes according to their level of interest and influence towards a

potentialincre as e of t he v ulNykarTaebhie linas rfresensthei n

links between the stakeholders, who are divided into groups depending on their

use of the vulture, as follows:

L <
o) B @ Bird spotters A
— - @
T e DNPW
, N ika- Vwazc U Trv
®CAWS- 4 ( K) tQeace Parks
}— @ NABU QWESM =l TFCA
W ® African Bird Club ?IUNC @BlrdLlfe Internationat”
L ® Museum of Malcii . s Chlhnda Camp
o ®Acadermicse Lilongwe Widife Trust |-~ 5, World Bank
L ®RSPB @®Rumphi EAD " akew
- e Tourists ® Nylhq Vwcxzcx Assoadmon AP
Z e Agriculture, .-~ - Dutch Lottery
® Local Commiunities .Police Authotity /Norwegian Government
2 i Other fund
o Bae Keepers @ Poachers and Traders i
3
o
S|€ D

Low INFLUENCE High

Figure 3-4: Influence-interest matrix on a potential increase in vulture's number,
Nyika NP

Direct users directly benefit from the natural resource, in this case the vulture.
These include the: DNPW, CAWS, Game Rangers, Livestock Communities,
Birdwatchers and Tourists. In particular, the DNPW and the Game Rangers
benefit by the resource in terms of carrion services. The function of natural

carcass disposal serves to prevent contamination of water bodies and disease

transmission bet ween other scavenger s.

Rangers by indicating poaching incidents, which might have been left unnoticed.
Genuinely, the DNPW is the most critical player of the Stakeholder matrix as it
can enforce the law, has knowledge of the local situation and high awareness on
the matter. However, according to Charles Mabeti, Head of Law Enforcement in

Chilinda, given that Nyika lacks adequate human resources, the management of
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the park is efficient, yet not optimal (Mabeti, 2016). Lastly, although it is known
that vultures could greatly contribute to the livestock sector, the study has not
identified particular farmers surrounding Nyika, who are benefitting from the

disposal services of the vulture.

Indirect users include the surrounding communities and the five camps of the
park: Chilinda, Thazima, Uledi, Kaperekezi and Njalayankhunda. In this group it
Is best to include the current and future funders of NNP, considering that they
have a highly influential role. The World Bank Project, after approving a Global
Environmental Facility trust fund in 2011, has been financially supporting NNP so
that the DNPW can afford operational costs, sufficient fuel, patrol trainings etc.
(Nxumayo, 2016). Additionally, co-financing commitments were secured from the
PPF. PPF will run a five to ten-year project in order to achieve more effective

cross-border biodiversity management in the TFCA.

Direct or indirect exploiters are unsustainably harvesting natural resources from
the park. They do not possess a form of environmental knowledge, rather they
are driven by financial pressures while overlooking the negative ecological
externalities their actions entail (Nxumayo, 2016). Poaching incidents were the
cause of rapid declines in animal species within Nyika, resulting in food shortages

for the vulture.

Nature conservation and amenity groups. Quite recently, considerable attention
has been paid to vultures by several organizations. Namely, WESM, BirdLife
International, NABU, IUNC, RSPB and Museums of Malawi. The vulture is of
utmost importance within the recreational sector. Recreational values are

obtained from birdwatchers and other tourists who are visiting the site.

Non-users include mostly institutions, which provide donations for the
management of NNP. Such organizations are the KfW, Dutch Lottery and other

smaller donors.
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4DiI scusSsi on

This paper is a modest contribution to the ongoing discussion on the vulture
decline among conservationists. Particular attention has been paid to the
ecosystem services the scavenger provides. The purpose of this is to highlight
the importance of the species, which is often overlooked by influential bodies and
the general public. The study also attempted to provide an initial step in
monitoring the population of vultures in Nyika.

The study showed that vultures play an important role in local communities. by
providing important regulating, provisioning, and information ecosystem services,
which by and large are invisible and underappreciated. Given the fact that an
individual living vulture has been valued at approximately USD 11,000 to the
economy of U.S.A, it would be extremely expensive to replace these services
once they are lost (Gacheru, 2015). Dr Darcy Ogada, Assistant Director of Africa
ProgramslLarsgppa ddedil i nes of Africads v

to their immense ecological importance. Vultures are a vital component of a

ul tures

heal thy environment, especially esmsuchAfri ca,

as disposal of carcasses and other waste products remain the norm. | f we
take urgent steps to save these birds, and in particular to curtail wildlife poisoning,
we should expect long-term consequences for the environment, as well as for

humans in Africad6 ( Uni versity of St Andrews,

Although, past studies have attempted to value the scavenging benefits of the
vulture, other benefits are yet unevaluated. An interesting indicator of how
unappreciated vulture ecosystem services are, is the paucity of studies into

nutrient cycling and ecosystem engineering services (Wenny et al. 2011).

Personal communication with stakeholders showed that the vulture provides
particular services which are critical for the park. Visitors and tourism employees
(lodge managers and safari guides) indicated that Nyika is largely directed at

avitourism?. Birdwatching is an ecological sound and sustainable type of wildlife

3 Avitourism is a type aburism relevant to birding.
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tourism. This particular activity highly contributes to the economic development

and environmental management of many sites.

Vul turebds ability to notify about poaching
enforcement team of the plateau. An increase in the number of vultures in Nyika
could be of further assistance to the law enforcement team in their battle against

poaching. Vulture is not just a victim of poaching but also a mean of fighting it.

The questionnaire survey revealed that there was low level of awareness
regarding the v u | t wdeclmeé and a limited emotional connection to the bird.
Conservation is greatly based on maintaining habitats and changing mind-sets.
Hence, improving local opinions towards the raptor and levels of awareness
regarding its extinction are important steps to evaluating conservation and

management strategies.

However, one of the advantages of the questionnaire design is that it served as
a valuable public relations exercise for the vulture. Notably, awareness was
raised during the fieldwork among locals of Nyika as they were, afterwards,
deliberately searching for vultures and reporting occurrences while on their

everyday duties.

The questionnaires were less useful for assessing vulture frequency. The
reported vulture frequency occurrence was considered subjective. Vultures are
known to fly in great heights, which makes it difficult to observe them with an
unaided eye. Therefore, vultures are mostly seen when someone is specifically
searching for them. The majority of the respondents had not spotted the bird.
Vulture occurrences were largely mentioned by those who have a general high
interest in wildlife, particularly birds. Systematic carcass-based counts would

better assess the species frequency (Murn et al. 2008).

Sound bird conservation policies require monitoring programs in order to assess
the size of the problem and later on be able to observe the progress or failure of
the project. The avian monitoring techniques that were demonstrated during the
fieldwork in Nyika NP provided the study with an understanding of the case study

and species. However, these data are not robust for a bird survey study.
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Estimating the relative abundance of the vulture, population size, density and
trend requires years of collective monitoring. For example, area search can
assess relative abundance only after 1 to 3 years of application. Determining
population trends require at least 10 years of bird monitoring (Nur et al. 1999).
The bird monitoring survey provided the research with a number of interesting

observations.

Firstly, the data obtained from the carcass-based count consistent of the vulture
species, age category, social interactions and time tracking. Vulture is a bird that
depends on thermals to fly and to get a wide view of the plains. Coupled with the
fact that the carcass experiment was conducted early in the morning, when the
temperature is relatively low, it is possible to conclude that vultures are residents
of Nyika. Additionally, about four juvenile White-backed vultures approached the
dead body. According to Tiwonge Mzumara-Gawa, former Research Officer for
the Wildlife and Environmental Society of Malawi and one of the few Malawian
ornithologists, considering that juvenile vultures are not able to cover long
distances as the adult ones, it is likely to conclude that the vultures of Nyika NP
breed no further than Zambia (Mzumara, 2016). However, additional research on

the nest-site occurrences in the area is necessary.

The pilot study, however, provided essential information on public reaction. In a
sense, the area search technique and carcass-based counts that were

demonstrated on the plateau gave an insight on the response towards a potential

monitoring programme. | t was encouraging to observe

and concern once the problem was presented to and analysed for them. There
was a positive impact during the expedition across the community. Indeed, locals

showed a considerable willingness to participate in the monitoring of the vulture.

Chilinda residents became mor e awar e of t he varndt ur ed s

enthusiastic to report sightings of the bird. They also assisted the research by
spotting carcasses and locating them accordingly to allow access to vultures.
Finally, tourists were not put off, but rather fascinated by the sight of the carrion

and the avian scavengers.
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Nyika is a niche touristic destination focusing on avitourism. The vulture is a
threatened species of the area that seeks protection. These two facts have
triggered conservationists such as NABU and BirdLife International to discuss the
possibility of a vulture feeding station at the site. In personal communication with
Werner Schrlder, Africa Officer of NABU, it was pointed out that this particular
protection strategy has already been discussed with the park staff and received
a positive response. The study, in a sense, explored the possibility of establishing
a vulture restaurant within Nyika. The first thing to remember is that the station
will provide small portions of carcasses in order to serve as supplementary
feeding and not to create dependency. Thus, even the slightest effort would not

be considered trivial.

Another key point, which was outlined previously in the paper is that the vulture
has a high significance across the ecotourism industry. A noteworthy example is
the case of the Victoria Falls Safari Lodge in Zimbabwe. The Lodge has created
a AVulture Culture Exper i eqa eubureffeeding
station, which offers the opportunity to view, learn about and photograph the bird.
This venture provides the endangered species an aid, contributes to avitourism,
creates awareness and, finally, allows scientists to monitor the bird by collecting

data and apply population counts (Steyn, 2015).

A Vulture Feeding Station is a discussable conservation policy. However, many
argue that vulture restaurants do not deal with the root of the problem (Mzumara-
Gawa, 2016). The maj or c a uegardingfNyikais the
lack of predators and food scarcity, thus tighter law enforcement policies must be
implemented in order to tackle poaching. Vulture restaurants are a solution for
countries where livestock is a relatively large sector such as South Africa. There
are more than 250 established vulture feeding station throughout South Africa
(Koenig, 2006). Malawi does not support such a large livestock sector. However,
vulture populations increases have been noted within game reserves.
Remarkably, in 2011 no vultures were sighted in Majete Game Reserve in

Malawi. The species reintroduction programme that was implemented after in the
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reserve resulted in attracting a significant number of vultures in the area
(Mzumara-Gawa, 2016).

The stakeholder analysise x ami ned t he stakehol der
the wvulture and the links between them. As Figure 3-4 shows, clearly all
stakeholder interests and influences differ, a fact that highlights the need for
extensive stakeholder analysis and understanding at a very early stage of any
conservation project. Although the study has not explored the key actors
extensively, there are key points that need to be emphasised.

It is claimed that stakeholder analysis can empower environmental decisions.
George Nxumayo, Division Manager for the Parks in Northern Malawi, stated that
the aid projects this country receives are often so fragmented that they do not
reflect the impact they could possibly reflect across the communities in order to
overcome the issue (Nxumayo, 2016). Livelihood projects are aiming to promote
conservation, however, this aspect is normally remaining unnoticed by the locals.
Consequently, stakeholder participation is essential for the involvement of those
on the periphery of the decision-making framework or community who otherwise

might have been marginalised (Reed, 2008).

Approaches of stakeholder participation might vary. Creating awareness and
incorporating local perspectives in data collection can lead to successful policy
application. Environmental problems are complex and thus flexible strategies that
embrace different knowledge and values are important (Reed, 2008).
Consequently, raising awareness towards the vultured smportance across the
local communities is the first step to a sound conservation policy. Although, the
Research Department of Nyika has already multiple advocacy programs, vulture-
targeted approaches are highly recommended.

Although deliberate poisoning in not recently observed on the plateau, poisoning
incidents can affect the vulture numbers of the site. Several publications indicate
that these birds can cover long distances in a short time (250km in a day),
therefore the vulture of Nyika is most likely affected by behaviors and trends in
neighboring sites (Meyburg et al. 2004). Creating awareness among poachers
and mitigating poaching occurrences is critical. The donors play an important role
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in the management of the park. It is apparent that the potential of such key
stakeholders derives from the availability of funding and the possibility of extra
employment in the region. The projects target improvement of livelihoods by
providing employment and thus decreasing the poaching activity, which mostly

comes from the low-income communities encompassing Nyika.

The stakeholder analysis showed that nature conservation organisations and
other environmental bodies are actors with high interest but less influence. By
creating alliances and engaging in joint conservation planning the
aforementioned bodies can increase their influence and have a positive impact

on the park.

Finally, APayment for Ecosystem Ser viandmvsets
in exchange for managing a natural resource to sustain an ecological function.
These incentives could be offered across the region to locals in order to protect
v ul t unesess Ohe present analysis has not investigated the nest-site

occurrences. Further research should be conducted in order to identify vulture

nests in and around Nyika. Nevert hBaegment Af or Ecosystem

Schemes could contribute to the improvement of livelihoods around Nyika but

also serve as an awareness service towards the vulture.

28



5Concl usi ons

The aim of this paper is to make policy makers understand the urgent need for
targeted conservation plans towards the vulture of Nyika. From the research that
has been carried out, it is possible to conclude that within and around the park
there is low awareness towards the vulture threats and extinction but willingness

to protect the bird as soon as proper information is given to the public.

Moreover, the paper points out the importance of the ecosystem services the
vulture provides to the local area and the people, and the need to sustain these
services. The scavenger has a high value across the ecotourism sector and an
important role in the law enforcement efforts as it alerts wildlife authorities to the
location of poaching activities. Therefore, it is important to sustain or increase
vulturesbnumbersby convi ncing policy makers

land-use and development decisions.

Conservation problems are complex and uncertain and typically they affect
multiple stakeholders, thus making the stakeholder analysis an essential project
management tool. The stakeholder analysis, which was undertaken in the

present paper, allowed for the identification of the key actors and their

i nterrelationships concer ni nunbeasiniNgikae nt i al

The pilot experiments clearly showed that a v u | t umoniaddirsy programme
would be endorsed by the residents of Nyika as well as the local authorities.
Lastly, the paper aims to promote the Vulture Feeding Station as an initial step to
vulture conservation in the area. This method will aid the species while providing

access to scientists for regular monitoring practices.
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APPENDI CES

Appendix A Survey instruments

This sector contains material from the face-to-face and key informant interviews

with stakeholders, the questionnaire survey and the excel spreadsheet with the

data collected.

A.l Interviews and questionnaires

This particular research will partially be based on interviews with local authorities,

locals and tourists. The interviews will be face-to-face, and based on open ended

qguestionnaires. The interviews will be used to collect data on the benefits and

value that vultures provide to different stakeholders. The open ended questions

used during interviews will be as follows:

A.1.1 Interviews

1.

What are the main environmental problems facing Nyika National Park
currently?

Which conservation measures have local authorities established
recently?

To what degree is the conservation and management of Nyika National
Park based on ecotourism?

Are there any challenges associated with conservation and management
of the Nyika National Park?

What actions are being taken/could be taken to tackle those challenges
(e.g. poaching)?

Do farmers suffer from livestock loss due to predators?

Are any conservation measurements being prevented from taking effect?
And if yes, what are the reasons behind this?

Is any organization responsible for maintaining the health status of
Nyika? (e.g. carcasses disposal of dead animals)?

What benefits do vultures provide for local people in the Nyika National
Park?

10. Are you aware of any role vultures have in providing food, regulating

diseases or pests, or any cultural/social significance that is attached to
them by local people or visitors?

11.Are you aware of the consequences of the vulture crisis in India?
12.Do you think the Nyika National Park is better with or without vultures?

131 f AYesd or fANoo to Q10, could you

36

pl eas



14.Areyouawar e of the OPayment for Ecosystem
15.What park management policies are being applied in Nyika National Park
or other parks in Malawi?

A.1.2 Questions to locals and visitors

These questions will be asked in the form of a questionnaire, addressing mostly
locals and visitors in the Nyika Plateau and the surrounding area. The questions
might be open or closed.

1. Are you participating in any activities in Nyika Plateau like:

i.  Walking
ii.  Hiking
iii.  Driving
iv.  Birdwatching
v. Cycling
vi.  Hunting
vii.  Camping
viii.  Harvesting (flowers or other plants)
ix.  Other

Do you own land, and if yes, which is the use?
How do you appreciate Nyikads ani mal s an
What is the most interesting thing for you in the Nyika National Park?
Have you ever seen or heard about poisoning incidents in Nyika National
Park such as elephant, hyena or lion poisoning?
6. How often do you see vultures in the Nyika National Park (Daily?
Weekly? Monthly? Yearly?)
7. For you, what benefits do vultures provide?
8. Do you enjoy seeing vultures? If so what was it about the vultures that
you particularly enjoyed?
9. Are you aware of any role vultures have in providing food, regulating
di seases or pests? (e.g. natureds garbag
10. Are you aware of the cultural/social significance that is attached to
vultures by local people or visitors? (e.g. witchcraft)
11Which are the uses of a vultureds body p
12.What feelings or thoughts do you have by seeing vultures while eating or

ok owbd

flying?
13.Do you think the Nyika National Park is better with or without vultures?
141 fedsiy or ANoO to Q10, could you please e
15. Are you aware that the vulture is threatened with extinction?
16 When were vultures or vultureds nests | a
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Could you tell us the name of the city/village and country in which you
live:

What is your relationship to this area:

I live here full time

| work here temporally or part time

| am a tourist visiting Malawi

| currently live and do research here
Gender of participant

Male or female?

Male
Female
Age last birthday

How old were you last birthday?

0-24
25-44
45-64
65-74
75+
Education

What is your highest education qualification?

Describe:

Education, qualification or informal training related to nature or
conservation

Have you ever undertaken any training linked to the natural environment?

Yes (please specify):
No

Employment type

What does the firm or organization you work for (or used to work for) make or
do?
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Describe:

What type of job do you (or did you) do?

Describe:

A.1.3 Informed Consent form

Consent Form

Research Topic: Vul t uresd® Ecosystem Services

Nyika National Park

Vultures provide critical ecosystem services, yet their population is decreasing
rapidly worldwide. In the case of Africa and more specifically Nyika Plateu in
Malawi, vultures are often victims of poisoning, hunting or poaching (Hurrell,
2015). To make matters worse, Nyi kahé
high population growth and hence the urban exploitation of the remaining forest
resources as well as ineffective fire management and more. Lack of awareness
about sustainable resource management among stakeholders and policy-makers
is a serious concern (Malawi, Environmental Affairs Department, 2014). In fact,
regulations deriving from the Malawian government seem rather lax resulting in
insignificant improvements, Consequently, the decrease in the number of
vultures has reached unprecedented levels.

This thesis project is aiming on specifying an Ecosystem Services Framework
regarding vultures in Nyika National Park, generating a stakeholder analysis and
determining a policy framework that

schemes to deliver an alternative outcome for vultures. Please fill in the form

below if you consent to participating in this study.
Name and contact of respondent:

Name:

Tel:

Email;
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1. | confirm that | have read and understood the

information sheet for the above study, including
the statement about the legal limitations to data
confidentiality, and have had the opportunity to

ask questions.

2. | understand that my participation is voluntary

and that | am free to withdraw at any time,

without giving reason.

3. | agree to take part in the above study.

4. | agree/do not agree to the interview being audio

recorded (delete as appropriate)

Name of Participant Date Signature

XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX DD D

A.2 Interview transcripts

A.2.1 Respondent 1: George Nxumayo, Division Manager for the
Parks in the Northern Malawi

11 years of experience, Biology BSc in Malawi University and MSc Natural

Resource Management in University of South Australia.

Main environmental issues NNP is facing recently

40



1. [FEEHSSHES. When the park burns, it does affect the biodiversity of the
place. Some species are fire sensitive and other depend on the fire. For
instance, evergreen forest patches are greatly affected by fires. A common
problem is the invasive species that colonize the plateau as a result of fire

burning.

2. Poaching. lllegal hunting of the wildlife. Communities surrounding Nyika

are extremely poor and their dependent on natural resources is high.

3. INVESIVEISPECIES. A recent example is the bracken fern which causes a
huge ecological impact as it colonizes the plateau.

George is emphasizing on the link between the problems. Often uncontrolled fire
is a result of poaching activities within the park and invasive species are mostly

grown in burnt lands.

The evergreen forest has certainly decreased in unprecedented levels. In some
areas fires have vanished young forest patches. In other areas forest patches are

resilient and even after fires they are surviving.

Satisfied by the management of the park (tackle poaching and fires)
George feels that a fiififiCHCOMPIENENSVENESCAICHNSINECEsSa in order to

reach more efficient levels of park management. In the case of fires, it is important

to understand the link between Nyika and the environment.

1. Lightening.

2. Fires set by poachers. Those are devastating fires because they are set

on the bus when it is too dry.

3. Fire management or GHCHGII. b ur ni ngd

Still fire is fire and has negative impacts. Overall, Nyika is big and the [GUtEnt

feSolrcesarelinfacinadequate. Valawi Zambia TFC is running a project in order

to tackle common problems such as poaching. According to George progress

towards the battle with poaching is fastidious but improving. The World Bank
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project is definitely greatly contributing to the fight against poaching, without this
aid poaching management would be more challenging.

The Project is providing [liidSIOMMOPEratioNAINCOSISINUCINPAtOISNraININGS:
CapaCiAbUildiRGSISIENVIAIEWEZEMBIENIES). They are also funding FESEaIGH]
infrasHuciresuchiasIbridgesIanaieans. This particular project started in 2012

and ends this year, 2016. Government funding is definitely eradicated and not

adequate and thus new aid should be supplied.

Nyika National Park ElENNNONNONCINS NSO

FEVERUES. Therefore, external aid is crucial. The entry fee is the only revenue

source the government receives from the park itself.

Apart from Malawi-Zambia TFC Project, World Bank is also running a project
funded by the Norwegian government, the Global Environmental Facility (GEF)
and Peace Parks. In fact, Peace Parks was the pioneer in providing aid to NNP
since they started even before the TFC Project. Peace Parks came up with the
Malawi Zambia TFC. Their main objective is to create parks to promote peace
between neighboring countries. Peace Parks are directly involved in the

management of the parkoés coZamBarTFGt i o

Peace Parks is mostly funded by the Dutch lottery and other smaller sponsors.

CeimanNpoIECINRCRNVINNURNGMSIIONEEIS and will focus mainly on

infrastructure, the support of operational costs and promotion of sustainability of

community livelihoods.

Policies in Malawi

The conservation policies in Malawi are strong and with good foundation, in fact
they were recently reviewed and they soon should be approved. These

conservation policies are similar with the ones in neighboring countries, only
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slight details are changed in order to adapt to each different case. However, the
legislation in Malawi is weak and thus people take advantage of that. The fine for
killing an elephant for example is not high enough to prevent poachers from
hunting those animals. Even if conservation policies are well-structured,
legislation is weak resulting in inefficient management of the parks (Poaching
associations). In most cases, poachers are being arrested and are obliged to pay
the necessary fine, however, since the penalty amount is so low, they are still
better off by continuing the poaching activities. Consequently, legislation should

be stricter.

There are now stiffer penalties after the revising of the Act by the help of the
German organization GIZ. George hopes that things will change when this Act
gets approved by the Parliament. For instance, the revised Act does not call for

fines after killing an elephant but directly jail.

Largest employer of the region

The DNPW is the largest employer of the region. There are of course other
organizations. DNPW provides casual work to the communities, such as road
construction. Apart from direct cash injection to people meaning employing the
people, Malawi is the only African state that allows communities to access the
parksitoharvestresolircesinorder o sustaintheirlivelinoods. An example would

be the honey production, wild fruits or fish. Hence, people are able to benefit
directly from the park.

Decrease in the animal species number

By taking the baseline of [ NSRS
R ~rom the 70s to the 90s Malawi was almost under

dictatorship, which means that rules were more tough, human rights were weak

and thus people were scared to not oblige. After the 90s democracy helped
people relax in terms of their action including poaching as laws were laxer. During
that period poaching incidents rocketed. At that period, donations started being

received. Resources were available to somehow patrol the park and so limit
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reduce to a certain degree poaching activities. As to now, the battle against

poaching is marking positive progress. Poaching is definitely still occurring.

Committies are giving information, the

The Department is hoping in decreasing the poaching rates. Malawians live under
a dollar per day. If the Malawian economy improves then things might change,
however, Malawi is still almost 100% on natural resources and thus poaching of
animals and vegetation is still high. To graduate from that stage will probably take

decades.

Some people have actually accepted the way that they are supposed to live. In
fact, ivory poaching is more often than bushmeat and that is even more alarming
as it indicates the commercial reasons behind poaching which could have

devastating impacts. Commercial poaching is more threatening.

Stakeholders on Nyika National Park

The DNPW, Nyika Vwaza Association and NGOs. Police is also a stakeholder
since we are dealing with law enforcements. Ministry of agriculture, since 90% of
the communities living around are farmers so when looking at livelihoods it is
important to consider those stakeholders. Local government, chiefs (I think he

means the town majors) are as well key stakeholders. There are a lot of donors

working around Nyika with the communities.
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and thus stronger in terms of transferring their message across the communities.
People normally do not associate the message an NGO is trying to pass by
funding a particular project. Livelihood projects are aiming on promoting
conservation, however, this aspect is normally not noticeable by the locals.
People do not easily see the link between initiatives of funding with the
conservation of Nyika. Donors will follow the park will not follow the people

surrounding the park.

The German project GIZ which will run this year was used to run from 1996 to
2005 and it was massive. In fact, the money available were not even used

completely. A big part of the amount had to be returned. GIZ is coming back

because of Nyika and the park itself. [EiSHMpoIantoNMakeninerpeople
understand that the different projects are coming for the advantage of the park.
When locals understand this they will be abletoac cept the par
protect it.

Payment for Ecosystem Services Schemes

Currently PES schemes are applied in Nyika in regards to carbon sequestration.
The Department just received 25,000 USD for the carbon sequestration service
which is provided by Nyika. The buyers in that case is Microsoft together with

Terragrob. Nyika is actually receiving big funds from these schemes.
Vultures

Poachers are not killing or poisoning vultures in Nyika. It is important to

emphasize vultures cultural value (George is really insisting on this issue).

predicting the future. Poachers might not go directly for the vultures but this does
not mean that vultures are not valuable.

dramatically! The reasons were mostly lack of food but there was also another
school of thought. Poachers were often using the medicine Temik and
deliberately poison leftover pieces of the poached animal. They were also
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poisoning water bodies. At that time, hyenas went missing and vultures
decreased in unprecedented levels. Eventually people realized that by eating
those poached animals they would be infected by the poison as well. In the north
Lilongwa, Zambia they have more numbers of animals probably due to stricter
laws and low population density.

A.2.2 Resondent 2: John Charles Mabeti, Head of Law Enforcement
in Chilinda Camp

1 year and 8 months experience in Nyika National Park

Parks and wildlife assistant. 4 years as a game ranger. Then selected to work in

the department of research for 2 years (collect ecological data)

Nyika is a unique case in Malawi in terms of its landscape. Its grassland scenery
requires observation points compared to woodlands. This particular grassland
landscape can be handled in terms of anti-poaching only by smart tactics and

thus the level of difficulty to catch the poachers increases.

In the grassland game rangers are normally spotting the poaching team and start
tracking it. Tracking could last from 4-8 hours until game rangers come close

enough so that they can complete the arrests successfully.

Five stations are located in Nyika. They are located in the west part of the park

which leaves the east side unattended. FHaViNgimore resolrces would allow for
piGjeciforeseesReNbUilaiNGIGMEXIFAICAMPS. That would be a strategic way to

locate the camps. Having camps close to each other means that you cover more
efficient an area with patrol controls even if human resources are limited. With
the present distances between the camps additional human resources are

necessary in order to prevent poaching.

Chelinda is the biggest camp followed by Thazima. Other camps have

approximately 10 people whereas Chelinda is consists of 300 people.
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People from the closest communities are illegally cutting down trees. Every patrol
is planned according to the observed illegal activities which are noted down on

the Patrol data sheet.

Charles give full instruction of which areas should rangers patrol (he gives
coordinates). KIm are not limited to a particular number. This way, the rangers
are not restricted to the kim they have to cover. Game rangers are qualified
enough to recognize fresh tracks or other hints. The prerequisite to be a game
ranger the last diploma of high school.

EXiensSionianciedlcationipar. Each important to have an overall knowledge of

how these three sectors are functioning. By having an experience in the three

departments, game rangers are fully integrating the laws of other sectors.

Extension and education: the first is for contacting the communities in order to
transmit information about wildlife and sustainable use of natural resources.

Education is school visits to raise awareness among youngest.

Main environmental concerns in Nyika:

1. Fireissues. 66 BNnr®e a good s er viCHoONTo

BORSEREBHE. However, uncontrolled fire incidents caused by poachers or
others have dramatic results. [HSSGHCISIONCIISIATMITCSNNIOIOCIONOMIE

IRBISEI They return to the fire scene two weeks after the action in order

to poach antelopes which are grazing in the new sprouts of grass.
Therefore, they target the hunting area. Game rangers are aware that
poachers will approximately return in two weeks and thus the patrol

schedules are formatted based on this information.

2. Poaching. Mostly antelopes are hunted for the bushmeat market. In
addition, there is illegal actions towards orchids. In fact, further research
must be applied in order to proceed to a market analysis and realize where
these orchids are ending. The maturity period of orchids plays a role in the

patrol controls targeted to orchid areas. Recently there is a good
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relationship between the camps, the police and the justice system.
Therefore, poachers are more concerned about the high fines and years
of jail. As a result, poaching incidents are decreasing in certain areas.

Tacticsd changes are necessary so t
met hods. Whenr potacshareddacreasing it
of new tactics. Charles is satisfied by the results of the patrol controls, however,
he still believes that man power is not adequate. Game rangers feel proud when
they successfully complete arrests. It is also important to be aware of leaking
information among the rangers. People from outside also provide the rangers with
information  concerning poaching activities. For instance, the Ilast
January/February arrests were not frequent and so an emergency meeting for

new tactics was held.

The research team is focusing on the reasons behind unpleasant situations such
asiifieldecieasenofispecies numbersi(Gamencounting). vith the provided

information, managers plan accordingly. The extension team is responsible of

holding awareness raising events in the surrounding communities.

Could poachers survive within the ecotourism sector? Probably not as it is a

question of life. Their survival is based on natural resources. [ThisStis the

To sum up, education will not really make sense to very low income families (life
alternative to poaching). It is even more challenging given the fact that the total
area of Malawi remains the same (not increasing natural resources) whereas the

population is climbing.

B invasive species. Invasive species such as the BEENICHIS takinglover

Chemical impacts on targeted species should be assessed. Machinery

experiments have been pretty successful.
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Conservation status of species: Zebras, elands and reedbucks appear to

increase in numbers. Poachers and leopards do not target the zebras as it is not

their preferable meat.

Sponsorships for Nyika: The Malawian Government is responsible for Nyika in

the absence of projects. At the moment, World Bank is running a Project

(Norwegian government).

Entry Fee: Malawians are paying 450 MK, expats 7 USD and tourists 10 USD.

According to the ex-Head of Department of Research, the optimal expenses
amount for Nyika was estimated to be 2,000,000 USD per year, however what
ieparKECHiAIFSCEVESISI250I000SBA. The government is supporting Nyika

with 55,000 yearly whereas the rest is coming from donations and projects.

Health status of Nyika: [iGICISaRINGIOMINEIDAIKAASHIBOCISSNSICOMINGNToN

Water bodies contamination: 15* dam was intact, before the pine plantation

started being eradicated. The pine plantation was actually helping. Bare ground
is more difficult to regenerate whereas vegetation ground helps soil development.

No water bodies contamination.

Vulturesd Ecosystem Services:

The vulture provides important cleaning services to the ecosystem. The bird'is'a
good indicator of poaching incidents. For example, vultures notify other animals
hyenas are following normally. Hyenas are even crushing the bones. Rangers
are always investigating the reasons behind the death of an animall Poachers

and vultures have the time to reach them before the poachers. On rainy seasons

wire snares are not efficient. Poachers prefer snares as they are silent, a gunshot
could be heard from 5 kim away. When a gunshot is being heard, rangers are
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going to the observation points to check all the directions and observe any

movements.

Poachers normally pay the fine otherwise they are going to prison for about 3
years. The fine as the entry fee of the park is going to the government.

Nyi kads terrain helps naturally to tackle p
a very long distance to reach an animal-rich area. It would be obviously necessary

to fence nyika however fence is mostly implied for protection against animals.

Leopard, buffalo, hyenas, elands, elephants are some of the big games that could
be found in Nyika. Poachers are not targeting vultures in any way. Generally,
there is adecrease i n animalsé numbers in Nyika

perhaps).
DNPW: ask the reports on animalsé numbers.
The lodge is the only private company operating in Nyika.

OPERATIONAL COSTS: optimal cost 2.000.000 USD
total Nyi kads budg®Qcomir®&dnWorldBankladds0.00d 0 0. 0

from the Malawian government.

We are currently expecting the German Project. Which are the incentives behind
this? Charles does not really know; he assumes that it is because they have a

history in funding nyika.
Stakeholders
1 Government

1 Nyika Vwaza Association (for all the communities that surround Nyika)
a certain percentage that is generated by Nyika entry fee goes by 25%
t o t he communities, 50% to gover nmen
management. This is an experimental operation to see whether the
25% for management of Nyika will be sufficient or not

1 Community
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Overall, to achieve more efficiency nyika needs not only extra man power but
also more camps. Fuel should be always adequate. Relationships should also

improve, the department between communities and the justice system.

A.2.3 Respondent 3: Micheal Siska, Head of Research Department in
Chilinda Camp

Experience: 5 years

Poaching Incidents: A group of poachers ranges from 3 to 10 members. Too
often members of the poaching team get away. The patrol team is normally
consisted of 4 game rangers, who most of the times are divided in two groups

and thus it is challenging to arrest all the poachers.

The patrol Summary illustrates that there were three poaching incidents in
January, six in February, three in March and three in April. This is data collected
from the station of Chilinda. However, there are four more station within Nyika
National Park. Chilinda Camp marks the most poaching incidents per month since
it is the station which is located in the middle of the park. Animals which are more
preferred by poachers are grazing around Chilinda Camp. Thazima follows
second with the highest number of poaching incidents.

Main victims of poaching: Roan antelopes and elands mostly and orchids.

Profile of a poacher: Normally males between 22 years old to 40. Poachers are
coming from low income families and thus poaching is a source of income but
also source of food for their household. Game meat is always sold in black

markets.

Efficiency of Chelinda Camp anti-poaching methods: NiolclCameIRangers

tRENEAMPS. There is a very big gap between some particular gaps (Chelinda-

Juniper, Kaperekez-Uleti). These gaps are entry points for poachers.

Reintroduction of species: Decision of reintroduction has not been released. It

has not really been discussed yet.
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10-year German Project: It is a construction project not only concentrated on
fixing the roads but also build more stations.

Employing ex poachers as game rangers is probably not applicable as the game
rangers must nowadays be qualified whereas poachers probably have not been
to school. Qualification required as a game ranger is now revised, higher level of

high school is needed as well as specific grades.
Vultures

Information about vultures are coming mostly from PDF files. \What has been

noticed from the research department

What are the most significant ES that vulture provides in Nyika National

Park: Vulture is really important in the area mainly because of its value in the

EEOIONRSMISERION. oSt carcasses are eaten by terrestrial scavengers (Micheal

might not be aware of the regulation services of the vulture).
No poaching of vultures in NNP.

Why the vultures are decreasing in numbers: No adequate food since there

are no big mammals.

No 6dvulture restaurantdé policy has

Wildlife Environmental Society of Malawi is one organization which is pushing the
DNPW to monitor the population of species. They also examine whether the
environment is depleted or general taking care of its conservation.

Another organization which is interested in NNP is the Nature Biodiversity and
Conservation Union (and the BirdLife).
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Are vultures contributing in detecting the poachers: 75% of the animals
which are eaten up by vultures are predated. And thus the 25% could derive from

poaching.

Additional Research

Other research projects that are in line: Brakenfence, Game Count (species
population monitoring) either by road observations or aircrafts. Funds for these
projects are deriving from the PROJECT. The WoldBank Project is GEOF and
Nor way gover nment 0s Geodge)nWithin ahss Projec( dahe
Department suggests problems that might arise. This particular Project is
concerned about Malawi and Zambia, and thus transfrontier. Occasionally fish

surveys are applied.

Water controls of Nyika: Not really. Nyika initially has just the Plateau without
the woodland included. In order to avoid the contamination of this catchment
areas the government decided to include the woodland in the catchment are so
it can be protected. The immigration of animals during winter from the plateau to
the woodland is another reason for the extension of the park. North Rukulo is the

biggest river.

Researchers are not so frequent in Nyika, one in February and me now. 10 year
German project

Current project is focusing on Law enforcement the next one is going to be

focused on Construction.

There is a great wild/l in keep monitor

A.2.4 Respondent 4: Paul Kalem, Manager at CAWS

Wildness Safari Chelinda was reopened as Central Africa Wildness Safari in
2014. Christen Pam is the owner. The camps in Nyika, Mvuu and Chintetchi are
directly managed by CAWS but the land is licensed by the DNPW.

FUNDS supporting Nyika
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Three Malwian parks are funded by African Parks. These would be Majete,
Liwonde and Nhkotakota. As a result, they have noted great improvements.
There is a possibility that Nyika National Park together with North Liwonde will be

under Peace Parksdé6 funding.

Peace Parks organization is based in Cape Town. They are funded among others
to a large extend by the Dutch lottery. Both African Parks and Peace Parks are
NGOO6s that have similar functions but di f -
resources and infrastructure and bringing in their own. Moreover, both
organizations took part in a meeting hosted by CAWS in Nyika National Park in
January 2016. This particular meeting consisted of African Parks, Peace Parks,

DNPW, Dutch lottery and other sponsors.

CAWS visitors

The occupancy in the facilities of CAWS Nyika is measured by bednights

(monthly reporting system). Occupancy percentage in the lodge is about 30%

normally. Paul would say that EAINSINYKaNNGSENEOUNI00SONGUESEIHal

Main reasons for visiting Nyika

Visitors often choose Nyika national park as their destination given the fact that it
is a niche type of holiday. Nyika is not a common national park or game reserve.
The contrast between other parks and Nyika is quite strong. People who visit
Nyika have generally heard about it. The landscape is definitely one of the
reasons together with the orchids. Paul says that the view is often reminding them
of some part of their countries. Indeed, Nyika offers an alternative as there are
no big mammals in the plateau. However, Nyika supports the highest population

of leopards in Malawi.

The majority of CAWS camp guests are either Malawians/expats whereas CAWS
Lodge hosts mostly Europeans, especially Germans and Dutch, and often

Americans.
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Average costs:

Lodge: full board (food+two games) 200 USD/p/n

Campsite: 10 USD/p/n

Rooms: 40 USD/p/n

Cottages: (a) self-catering 40 USD/p/n no activities included (b) full board

= =4 A -

160 USD/p/n +meals+activities

As it was mentioned above the land is owned by the Malawian government and
it is licensed to CAWS through the DNPW.

Main conservation issues:

1. Poaching. All the game is concentrated about 10-15 km from Chilinda
Camp and this is due to the fact that animals sense the poaching
activities and so they keep on coming closer to the plateau where they
feel more protected. It is apparently crucial to protect the animals as they
highly contribute to ecotourism.

Poachers are often spotted while on the game drives: CANSHGIDNPW

Few initiatives from peopl e: Exeter Unive
Bicycle Powered Cinema Projectod which wi
order to raise awareness among schools and communities towards the

protection of wildlife.

2. FICINIEREEEME. " fact, fire management is significantly contributing to
the health status of the land. It does help not only to get rid of dead plant

parts but also regenerates the land.

oul d co

EVEIGIEERIPRIERES. According to Paul Nyika is consisted of 67% forest, 30%
grassland and 3% evergreen forest. In particular, the grassland included 90

different types of grasses and vegetables for animals to feed on.

A cohesive fire program is critical to sustainable conservation and of course
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SUBCHSNRECoRSENAlCRmaNageMENNONNGIPAIN. No revenues means no

conservation strategies. In fact, the park fees are not even close to cover the

operational cost.
Staff:

There are 46 locals employed from CAWS, from which 6 are seasonal.

The main species of vultures that are sighted in Nyika plateau are: 1. Lappet-
faced 2. White-headed 3. White-backed 4. Palm-nut.

Rock Jumper: bird camping company

A.2.5 Respondent 5: Humphrey Nzima, International Coordinator
Malawi-Zambia Transfrontier Conservation Area,
Supported by Peace Parks Foundation

The Nyika-North Luangwa TFCA component project seeks to contribute to
biodiversity conservation in the Malawi-Zambia TFCA by supporting fair access
to natural resources and thereby improving the welfare of communities living in
and around the TFCA. The purpose of this project component is

. The project will be implemented through 4 main

components:
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Component 1:
whose key activities include investments in

infrastructure and equipment, capacity building, and harmonization of policies
and management approaches.

Component 2: Socio-economic upliftment of communities living in and around the

whose key activities include infrastructure investment, community
engagement in natural resources management and tourism development and
promotion of conservation oriented businesses.

Component 3:

Component 4 iiColaicoRoutSmmteVelopment \whose key activities include

tourism infrastructure investments, facilitation of tourist movements,
harmonization of immigration and customs policies, development of a marketing
and branding strategy and creating an enabling environment for private sector
investment in tourism.

| hope the above gives you an idea about what the new project will be all about.
| must stress that detailed project design has not been done yet.

A.2.6 Respondent 6: Tiwonge Mzumara-Gawa, Ornithologist at
Museums of Malawi

Past: Research Officer for the Wildlife and Environmental Society of Malawi

Interviewer: During the carcass-based count applied in Nyika National Park,
about four juvenile vultures were spotted while approaching the carcass. Is that

an indicator of breeding possibilities in the region?

TM: White-backed vultures are normally breeding in trees. Nests have been seen
in Liwonde Park, particularly in baobao trees. Nyika has an extensive woodland
area which coupled with the mountains in the Zambian part might increase the

chances of vulture breeding in the region.

The carcass-based count was conducted early in the morning when the
temperature was not higher than 17 degrees. This means that vultures could not
have travelled great distances to approach this particular carcass. As we know,
vulture is a bird that depends on thermals to reach great heights and get a wide

view of the plains. Vultures that appear at 09h00 indicate that nests and even
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Interviewer: Wh at is the progress in vultureods

Majete Game Reserve?

—

impressively increased. There is an ongoing research, which attempts to explore

the breeding possibilities around that area. We are also trying to understand
where these vultures are coming from. Vultures in Majete might indeed be

residents of the area or might be travelling from Mozambique or elsewhere.

Although there are volunteers who report vulture sightings, no detailed

occurrenc es have even been reported (vulturesbd
Interviewer: What about a vulture feeding station approach?

TM: This is a conservation measure that is often applied in South Africa, but never
in Malawi. There are a lot of big livestock farms in South Africa but again not in

Malawi. A vulture restaurant could be established mostly in game reserves.
However, | personally donét believe this w

fundamentals. This means reintroduction programs and better law enforcement
management in order to protect the wildlife and maintain the species number.



A.3 Qualitative data on the excel spreadsheet

This sector contains the data collected from the questionnaire survey, which were after displayed on an excel spreadsheet.

i) Walking, ii) Hiking, iii)
Driving, iv) Birdwatching, To observe the different behaviour of 1) Y&s (Orchidsand
v) Cycling, vii) Camping No Passion certain animals (i.e. leopards) Roan antelope) ii) No ii) Weekly

Endemic species of flora and fauna.
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i)Walking, ii) Hiking, iii)

17 Driving, v)Cyding i) Residential
18 i) Walking iii) Agricultural
19 ix) Research i) Residential

i) Walking, iii) Driving, v)
Cyding, vii) Camping, viii)
20 Harvesting i) Residential

i) Walking, ii) Hiking, iv)
21 Birdwatching, vii) Camping i) Residential

i) Walking, ii) Hiking, iii)
Driving, iv) Birdwatching,

22 v) Cycling i) Residential
i) Residential, ii)
23 iii) Driving Agricultural

Big appreciation

Big appreciation

Big appreciation

Big appreciation

Big appreciation

Big appreciation

Big appreciation

Elephants

Game viewing

Scenery

Shape of landscape

Birds and plants

Four big rivers supplyinh Lake
Malawi with water by 40%,
surrounding communities
benefiting from the park

Animals, landscape
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i) Yes (mostly
antelopes about
twice per month)

i) Yes

i) Yes

i) Yes

i) Yes

i) Yes

i) Yes

i) No

i) No

i) No

i) No

i) No

i) No

ii) No

iii) Monthly

ii) Weekly

ii) Weekly

ii) Weekly

ii) Weekly

ii) Weekly

ii) Weekly



