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ABSTRACT

The Lilongwe Wildlife Trust (LWT) and Conservation Research Africa are the first to conduct long-term
research projects in Vwaza Marsh Wildlife Reserve (VMWR). These projects focus on large mammals,
elephants, primates, bats and insects, and aim to identify and monitor biodiversity and long-term trends in
VMWR. Habitats are under increasing pressure from climate change and wildlife populations are at risk
from many anthropogenic threats, such as poaching and deforestation. Biosphere Expeditions citizen
scientists supported these research projects for the first time in 2018. Field work was conducted for a
second year between 22 September and 18 October 2019 in two two-week long groups comprising twelve
citizen scientists per group from Australia, Canada, Germany, the UK and the USA.

Large mammal surveys

Camera trapping surveys were successful and recorded a high species diversity in VMWR (24 species) in
1,670 images. One large carnivore (leopard) and seven mesocarnivores was detected, proving again the
success of camera traps at providing data on elusive and nocturnal species. Transect surveys, covering
nearly 200 km, recorded 11 different species and a 43% encounter rate. Species of note were roan
antelope, which are rarely sighted, and puku, as they are classified by the IUCN Red List as Near
Threatened. Hippo surveys of the populations in Lake Kazuni along the southern border of VMWR Yyielded
an average of 125 hippos, which is lower than the previous year. Survey results confirm a high species
diversity in VMWR.

Elephants were observed mainly along the shores of Lake Kazuni, with data collected on herd
demographics and individual identification. These observations produced numerous second-sighting
records and 10 new individual identifications, bringing the total elephant database to more than 200
individuals, which is estimated to be two-thirds of the total VMWR elephant population.

Bat, insect and vegetation monitoring

Bat surveys resulted in 51 bats caught representing 11 species. Two new bat species, Myotis bocagii and
Laephotis botswanae were recorded for VMWR. Kerivoula lanosa was also caught for the first time in
Malawi for African Bat Conservation. Nine standardised bat surveys were conducted at 7 different sites
comprising 6 surveys in floodplain and 3 in woodland. The highest relative bat species richness was
recorded in woodland. Of the new bat species records, Laephotis botswanae is of particular interest as little
is known about its distribution and the few records indicate patchy distribution. This record therefore
provides valuable data for the conservation of this species. Over 9,000 insects were captured in 13 different
orders. Four new orders were captured not previously recorded in 2018, although in very low numbers,
suggesting they likely occur at low densities in VMWR. Although the 2018 and 2019 expedition results are
based on relatively low sample sizes, they add to growing records of biodiversity surveys for bats and
insects in VMWR and show high diversity in abundance and overall presence of orders. In addition,
vegetation surveys completed in conjunction with bat and insect surveys provide baseline ecological data
and serve as indicators for any changes to the local environment. Climate change and other anthropogenic
impacts in VMWR will first be noticed in changes to the vegetation and insects and bats, which feed on
them. As such, the continued monitoring of these species is of upmost importance for the conservation
management of VMWR.

Primate behaviour

In March 2019, LWT released a troop of 13 vervet monkeys into Vwaza Marsh Wildlife Reserve. After initial
predations and emigrations, the troop observed during this expedition was 6 individuals. Data collected
during the expedition contributed to the year-long post-release monitoring and data collection of the release
troop. Activity budgets were determined and showed that the troop mimics wild conspecifics in terms of
their activity budgets, with the majority of their time spent being Vigilant, followed by Feeding, Travelling,
and spending little time Resting. A social network web was created; reflecting observations that the alpha
male was the most central figure in the troop and the beta male was the least, often not seen by observers.
Both analyses show that the troop is doing well with their new life in the wild.
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CHIYAMBI

Ma bungwe a Lilongwe Wildlife Trust ndi Conservation Research Africa ndi ma bungwe oyamba kupanga kafukufuku wokhazikika ku Vwaza Marsh
Wildlife Reserve (VMWR). Kafukufuku ameneyu amawona za nyama zosiyanasiyana monga; nyama zomwe zimayamwitsa, njobvu, gulu la anyani,
mileme ndi tizilombo t i n g 6 o n otowuluka, gdd chalinga chofuna kudziwa ndi kulondoloza kusinthasintha kwa chilengedwe mu nkhalango ya
Vwaza. Kusintha kwa nyengo kukupangitsa kuti malo omwe nyama zimakhala azikumana ndi mavuto, komanso zachilengwe zosiyanasiyana
zikukumana ndi mavuto chifukwa cha zichitochito za anthu, monga; kupha nyama za kutchire komanso kudula mitengo mopanda chilolezo. Gulu la
akatswiri aza sayansi lotchedwa Biosphere Expeditions linathandizira ntchito ya kafukufukuyi koyamba mu chaka cha 2018. Anthu omwe amagwira
ntchitoyi anayigwila kwa masabata anayi kuchokela pa 22 September m@aka pa 18 october mu chaka cha 2019, ndipo anthuwa amakhala
mdnagulu, ndipo gulu lililose limakhala ndi akatswiri a zasayansi khumi ndi awiri ochokera kumaiko monga; Austria, Canada, China, France,
Germany, Malaysia, Switzerland, UK ndi USA.

Kawuniwuni wa Nyama Zikuluzikulu Zomwe Zimayamwitsa

Chiwelengero cha nyama zikuluzikulu zomwe zimayamwitsa chikunka chichepa pa dziko lonse lapansi. Kuchepa kwa chiwelengero cha nyama
zoyamwitsa kukhoza kudzetsa mavuto osiyanasiyana ku ubale wa pakati pa nyama ndi zachilengedwe, nyama zinzake, zomera, malo okhala
nyama, komaso pa chikhalidwe cha anthu ndi ntchito za chuma. Kalondolondo wa chiwelengero cha nyama zazikulu (zomwe zimayamwitsa) mu
mnkhalango ndi kofunikira pa kasamalidwe ka chilengedwe, k 0 ma s o zi mat handi zma nkhatlhgbhyo kub yadziwey Gnaoyoi
chiwelengero cha nyama, ndikupeza zinthu zomwe zasintha komaso zomwe zimadzetsa kusinthako. Kawuniwuni ogwiritsa ntchito zinthu
zojambulira komanso kugawa nkhalango m@nagawo magawo zimathandizira kupeza chiwelengerocho. Kafukufuku pogwiritsa ntchito zida zomwe
zimajambura ndi zomwe zinathandiza kupeza za chilengedwe zosiyana siyana zomwe zimapezeka mu nkhalango ya Vwaza, ndipo izi zimakwana
makumi awiri ndi zinayi (24) kuchokera muzithuzi 1,670 zomwe zinajambulidwa. Njira yotchera zinthu zojambulira inathandizila kupeza nyama
zomwe zimayenda usiku komaso nyama zomwe zimavuta kupeza. Inathandizaso kupeza nyama zikuluzikulu ziwiri zomwe zimadya nyama
zimnzake zomwe zili mkango ndi kambuku ndi zina zokwaana zisanu ndi ziwiri. Njira yogawa nkhalango mdnagawo inagwiritsidwa ntchito
pamtunda wokwana pafupifupi 200km, inathandiza kupeza mitundu khumi ndi imodzi ya zachilengedwe zosiyanasiyana mosayembekezeka ndi
43%. Mitundu ya nyama ya zomwe zinaoneka kudzera munjira imeneyi ndi monga mpherembe ndi puku zomwe zili zosowa kuzipeza komaso zili
mdaulu la nyama zomwe zili pa chiopsezo chakutha, kuchokera mu ma report a bungwe la (IUCN). Kawuniwuni wa chiwelengero cha Mvuu mu
Nyanja ya Kazuni, méd mb a | i mwaakunmavédra kwa VMWR anawonetsa kuti nyanjayi ili ndi Mvuu zokwana pafupifupi 125 zomwe zili
zochepa kusiyana ndi chaka cha mmbuyo. Zotsatira zonse za kafukufukuyu zinawonetsa kuti ku Vwaza kuli za chilengwe zosiyanasiyana komaso
zochuluka. Chiwelengero cha njobvu ku Malawi chili pa chiopsezo kwambiri. Kuchokela mu zaka za 1970, Njobvu za maziko la Malawi
kuphatikizapo za ku Vwaza Marsh zakhala zikuphedwa chifukwa chofuna nyanga zake. Chiwelengero cha Njobvu zomwe zili mu nkhalango ya
Vwaza ndi chachikula koposa mu dera la kumpotoli ndipo njobvuzi sizozungulilidwa ndi mpanda pofuna kupereka mwayi kuti zizitha kuchoka dera
limodzi ndi kupita dera loyandikana nalo mmalo otetezedwa. Ndipo kafukufuku wa Njobvuzi wachitika wochepa. Chiwelengero cha njobvu
chinawerengedwa kuchokerakunj obvu z omwe 2zmnbal ewaeNyamji ya Kamuini ndipo zimapezeka mdnagulu komaso zina zimapezeka
pazokha. Kafukufukuyi anatipatsa zotsatira zabwino komanso tinakwanitsa kuwona Njobvu zina khumi zoyenda zokha, zomwe zinapangitsa kuti
madandanda wa chiwelengero chonse cha njobvu ukhale opitilira 200, ndipo izi zikuyimila pafupifupi 2/3 ya chiwelengero cha Njobvu zopezeka mu
nkhalango ya Vwaza Marsh Wildlife Reserve.

Zotsatira za kafukufuku ameneyi zimathandizira mu médandanda omwe ulipo wa nyama zikuluzikulu zomwe zimayamwitsa makhalangoyi kumbali
ya kuchuluka kwa chiwelengero chake, umoyo ndi mmene zinthu zilili mu nkhalango ya Vwaza Marsh, kuti zithandize ntchito ya kayendetsedwe
kabwino ka nkhalangoyi.

Kalondolondo wa Mileme, Tizilombo ndi Zomera

Mileme yokwana 51 inagwidwa popanga kawuniwuni yomwe inali mitundu khumi ndi umodzi yosiyana. Mitundu iwiri yamilemeyi yotchedwa Myotis
bocagii ndi Laephotis botswanae inapezeka ku Vwaza Marsh Wildlife Reserve. Ndipo kwa nthawi yoyamba ku Malawi, mtundu wa mileme
yotchedwa Kerivoula lanosa inapezeka ndi bungwe la African Bat Conservation. Kawuniwuni wina anachitika mofanana kokwanira kasanu ndi
kanayi (9) mé mal o a s a n(d) osiyhma, ndipoikawuniwuni okwanira kasanu ndi kamodzi (6) anachitika mmalo otsika, pomwe kawuniwuni

mut atu anachitika ku nkhalango. Zotsatira zinaonet sa k Zoteinbedwa tzau mtdndu
wa mileme ya chilendo yotchedwa Laephotis botswanae ndi amene akupereka chidwi chifukwa kufalikira kwawo ndi kochepa ndipo zolembedwa
zkuonet sa mbiri Zoembgdvaznzikuperdka rdendomeko yofunikira kwambiri za mmene mtundu ya milemeyi ingasamalidwe.

Tizilombo topitilira 9,000 tinagwidwa mu ma gulu khumi ndi atatu (13) osiyana. Magulu atsopano okwana anayi anagwidwa, ndipo maguluwa
sanalembedwe mu chaka cha 2018, ngakhale zikusonyeza kuti akupezeka ochepa kwambiri ku Vwaza Marsh Wildlife Reserve. Ngakhale zotsatira
za mu chaka cha 2018 ndi zomwe zinapezeka mu 2019 zikuchokera mu kawuniuni yemwe anachika mu ka dera kochepa chabe, zimaonjezera
kuchuluka kwa kawuniwuni wa chilengedwe cha mileme ndi tilombo topezeka ku Vwaza ndipo zimaonetsa kuchuluka kwa magulu awo. Kuonjezera
apo, kawuniwuni wa zomera anamalizika pophatikizana ndi kawuniwuni wa mileme ndi tizilombo zomwe zimapereka ndondomeko ya chilengedwe
komaso ngati zidziwitso za kusintha kwa chilengedwe mu dera. Kusintha kwa nyengo ndi mavuto ena achilengedwe odza Kamba kazichito- chito za
munthu angadziwike mofulumira makamaka ku zomera, mileme ndi tizilombo tomwe timadya zomerazi. Choncho kalondolondo wa mitundi ya
zolengedwazi ndiwofunikira kwambiri pothandiza kayendetsedwe ka Vwaza Marsh Wildlife Reserve.

Khalidwe la Magulu a Nyani

Mu dziko la Malawi, chiopsezo chomwe chilipo mdnalo omwe nyama zimakhala, zapangitsa kuti mchitidwe wopha nyama za kutchire pofuna kudya
ndi kuzisunga kunyumba ngati ziweto kuti ukule. Zimenezi ndi mavuto omwe magulu anyani akukumana nawo makamaka a mtundu wa apusi. lzi
zapangitsa kuti Lilongwe Wildlife Centre (LWC), malo okhawo maziko la Malawi omwe ntchtio yawo ndikumalanditsa nyama zosiyana siyana ndi
kusunga zachilengedwe, kupulumutsa magulu anyani ochuluka omwe ali amasiye komaso ovulala. Cholinga chokhazikitsa malowa ndi kusunga
nyama zimenezi ndi cholinga choti ngati kuli kotheka mdsogolomo adzathe kuzibwezeretsa ku nkhalango komwe zikuyenela kukhala. Mu chaka cha
2012 bungwe la Lilongwe Wildlife Trust linakhazikitsa ndondomeko ya mmene nyama zomwe zasungidwa komanso ndizoyenera kubwezeretsedwa
ku nkhalango ingamayendere. M6 mwe z i wa Mar ch mu c hakWT limapitésa @uid (h Gpusi dkwanagl®@leu nkhaango ya Vwaza
Marsh. Zotsatira zomwe zinapezeka mu nthawi ya kafukufukuyi zinathandizira mu médandanda wa pa chaka o y a n gabkenmanso mddandanda
obwezeretsa magulu a nyani ku nkhalango komwe akuyenera kukhala. Tsiku ndi tsiku, nyani ménodzi amakhala a kumutsatira kwa mphindi
makumi awiri mu nthawi yomwe kumachitika kalondolondo wa nyamazi, izi zinawoneka pogwiritsa ntchito njira yowelengera ya pompopompo
komaso yopitilira. Ndondomeko ya ndalama zofunikira pogwiritsa tchitioyi inakozedwa ndipo anawonetsa ndondomeko ya ndalama za gulu lili lonse
la anyani potengeranso makhalidwe awo a tsiku ndi tsiku. Tsamba la mchezo pa makina a internet linakozedwa ndipo likuwonetsera zinthu zeni
zeni zomwe zinachitika. Njira zonsezi zinasonyeza kut magulu a nyaniwa akukhala mosangalala kunkhalangoko. Zotsatirazi zimathandizira kuti
LWT likhale ndi ndondomeko yokhazikika komanso yabwino ya ntchito yobwezeretsa nyama ku tchire.
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1. Expedition Review

Matthias Hammer (editor)
Biosphere Expeditions

1.1. Background

Background information, location conditions and the research area are as per Harwood et al.
(2019). The citizen science expedition in Vwaza Marsh Wildlife Reserve (VMWR) in northern
Malawi focused on wildlife monitoring of (1) large mammals, through driving and walking line
transect surveys and camera trap arrays, (2) the elephant population, through herd observations
and identification of individuals, and (3) bat, insect and vegetation monitoring, conducted through
standardised bat surveys and light trapping techniques. Citizen scientists also assisted in (4) data
collection on primate behaviour as part of an ongoing primate release programme. All data
contribute to a long-term dataset and monitoring programme in VMWR and the larger Malawi-
Zambia Transfrontier Conservation Area and are shared with local managing groups to empower
and influence effective conservation strategies.

1.2. Dates & team

The project ran over a period of one month divided into two 13-day slots, each composed of a
team of national and international citizen scientists, professional scientists and an expedition
leader. Group dates were as shown in the team list below. Dates were chosen to coincide with the
dry season in Malawi and its corresponding ease of access to the reserve and wildlife sightings.

The expedition team was recruited by Biosphere Expeditions and consisted of a mixture of ages,
nationalities and backgrounds. They were (in alphabetical order and with country of residence):

22 September i 4 October 2019: Peter Anderson-Barr (Australia), Kristian Baensch (Germany),
Kathleen Byrnes (Australia), Helen Cory (Australia), Steven Crowther (UK), Edward Durell
(Germany), Marion Fink-Schneider (Germany), Gary Hogben (UK), Sandra Hogben (UK), Rodney
Logan (USA), Winona Selby (Germany).

61 18 October 2019: Neil Bowman (UK), Neil Goodall (UK), Matthias Herold (Germany), Charlotte
Hull (UK), Thomas Klaus (Germany), Alex Loucks (USA), Carole Mahoney (UK), Brianne Miers
(USA), Lora Pope* (Canada), Linda Snodden (UK).

*Blogger producing a feature and an opinion piece
On site field scientists were:

Amanda Harwood 1 Research Manager, Lilongwe Wildlife Trust

Pilirani Sankhani i Senior Research Assistant, Lilongwe Wildlife Trust (group 2 only)
Leigh-Anne Bullough i Research Assistant, Lilongwe Wildlife Trust

Marta Miguel i Research Assistant, Lilongwe Wildlife Trust (group 1 only)

Karen Shevlin i Lead Research Scientist, Conservation Research Africa

Dominque Greeff i Research Assistant, African Bat Conservation

Brennan PetersonWood i Programmes Manager, Conservation Research Africa (group 2 only)
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https://www.biosphere-expeditions.org/images/stories/pdfs/reports/report-malawi18.pdf
https://www.biosphere-expeditions.org/images/stories/pdfs/reports/report-malawi18.pdf
https://explorewithlora.com/biosphere-expeditions-malawi/
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Ida Vincent, the expedition leader, grew up in Sweden and lived in Australia for ten years before
moving to Seattle in the USA. Ida studied Marine Biology at the University of Queensland and
Environmental Science at Murdoch University (both in Australia), graduating with BSc and Masters
degrees respectively. Ida has worked as a marine scientist and aquatic ecologist in Madagascar,
Papua New Guinea, the Philippines, Australia and the Pacific Northwest in the USA. She is also a
gualified PADI divemaster, Reef Check trainer, as well as a climbing leader and instructor with the
North Cascade Mountains as her backyard. Ida also enjoys photography, painting and writing. She
has published both scientific and magazine articles about alpine climbing, as well as a murder
mystery novel.

A medical umbrella, safety and evacuation procedures were in place. There was a bout of
sleeping sickness during the second group of the expedition with staff and citizen scientists
affected, but now recovered. Persons affected were evacuated in line with safety procedures and
the second group was cut short by two days because of the outbreak. An investigation into the
causes of the outbreak, as well as research into the tsetse fly and disease prevalence in VMWR,
and a review of risk assessment and safety procedures, are ongoing.

1.3. Research area

Malawi is a landlocked country in southern Africa, bordered by Zambia to the northwest, Tanzania
to the northeast and Mozambique on the east, south and west. The country is separated from
Tanzania and Mozambique by Lake Malawi. Malawi encompasses 119,000 km?, of which 20% is
water. Malawi has an estimated population of 17 million with an average population density of 139
people/km? and a population growth rate of 2.8% per annum.
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http://maps.google.com/maps/ms?ie=UTF8&hl=en&msa=0&om=1&msid=117065610174323572991.000001126234b05b4929a&ll=13.239945,-14.414062&spn=131.427565,326.953125&z=2

Malawi is listed as a World Wide Fund for Nature (WWF) Global 2000 Ecoregion because of its
high species richness and endemism. It lies at the heart of three eco-region categories including
the central and eastern Miombo Woodlands, Zambezi Flooded Savannahs and Southern Rift
Montane Woodlands. According to WWF-SARPO (2002) there are 26 areas of special biodiversity
importance within the country.

The country has five national parks, four wildlife reserves, 87 forest reserves and three nature
sanctuaries, most of which are listed as Important Bird Areas (IBAs). VMWR is a wildlife reserve
located in the Northern Region of the country. It covers an area of 1,000 km? of mostly flat terrain
located in the Central African Plateau on the watershed between Lake Malawi and the eastern lip
of the Luangwa rift to the southeast of the Nyika Plateau. The western half of VMWR borders
Zambia and comprises plateau Miombo woodland, clay soils dominated by Mopane
Colophospermum mopane woodland and wetland marshes, while the eastern half of the reserve
contains Miombo and broad-leaved Combretum woodlands in the foothills of the Nyika plateau.
VMWR is a part of the Malawi-Zambia Transfrontier Conservation Area (TFCA), encompassing
30,621 km?2. This is a transboundary link to the Luangwa-Zambezi Valley, which connects
protected and managed areas in Zambia with VMWR, Nyika and Kasungu National Parks in
Malawi (Figure 1.3b).
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Figure 1.3b Map of the Malawi-Zambia Transfrontier Conservation Area
linking wildlife important protected areas and corridors (from Peace Parks 2017).
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https://wwf.panda.org/?126242/Empowering-Rural-Communities-to-Manage-Wildlife-Lessons-learned-from-WWF-SARPOs-Support-to-CAMPFIRE-Project-1993-2002

1.4. Partners

Biosphere Expeditions' two main partners for this expedition were the Lilongwe Wildlife Trust
(LWT) and Conservation Research Africa (CRA).

LWT was established in 2009 and has grown into one of Ma | a wenading conservation NGOs.
LWTO6s mission is to save wildlife, campaign
and protect nature in Malawi. Working in collaboration with local and international partners, the
trust responds to urgent conservation challenges and drives long-term social and institutional
change. It runs several projects across five programme areas: Wildlife rescue and rehabilitation,
wildlife research, environmental education, community conservation and wildlife advocacy and
enforcement. LWT has 90 staff working across three offices and several field sites across the
country. The government of Malawi has appointed LWT to administer a number of national wildlife
management, justice, and advocacy initiatives. They are also a member of the International Union
for Conservation of Nature, the Malawi representative for the Species Survival Network, and the
Secretariat for the Malawi Parliamentary Conservation Caucus.

CRA is a science-driven registered charity in England, working in Malawi, whose mission is to
conduct applied research to inform wildlife conservation in Africa. CRA works in partnership with
the Department of National Parks and Wildlife Malawi (DNPW), LWT and several research
institutions worldwide.
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to thank our key partners, the DNPW for supporting our programme and assisting with local
expertise, logistics and of course assistance from the wildlife rangers. We would like to thank
Elephants for Africa (EfA) for developing the elephant research protocols. Biosphere Expeditions
would also like to thank members of the Friends of Biosphere Expeditions and donors for their
sponsorship, as well as Amanda Harwood, Karen Shevlin, Pilirani Sankani and Jonny Vaughan for
their hard work in making the expedition a reality. We extend our appreciation to our expedition
cooks Emmanuel and Fellister Nkhata.

1.6. Further information & enquiries

More background information on Biosphere Expeditions in general and on this expedition in
particular including pictures, diary excerpts and a copy of this report can be found on the
Biosphere Expeditions website www.biosphere-expeditions.org. Enquires should be addressed to
Biosphere Expeditions at the address given on the website.
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1.7. Expedition budget

Each <citizen scient i s t480pparipdrsoraperctwetve-day et towands o f
expedition costs. The contribution covered accommodation and meals, supervision and induction,
special research equipment and all transport from and to the team assembly point. It did not cover
excess luggage charges, travel insurance, personal expenses such as telephone bills, souvenirs
etc., or visa and other travel expenses to and from the assembly point (e.g. international flights).
Details on how this contribution was spent are given below.

Income a
Expedition contributions 48,245
Expenditure
Includes local and Biosphere Expeditions staff salaries and travel expenses !
Research 2 401
Includes equipment and other research expenses !
Transport 2 450
Includes hire cars, fuel, taxis and other in-country transport !
Expedition base 13.748
Includes accommodation, food, services & conservancy fees !
Miscellaneous 561
Includes miscellaneous fees & sundries
Team recruitment Malawi 4981
As estimated % of annual PR costs for Biosphere Expeditions !
Income i Expenditure 14,595
Total percentage spent directly on project 70%
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2. Large Mammal Monitoring

Amanda Harwood Matthias Hammer (editor)
Lilongwe Wildlife Trust Biosphere Expeditions

2.1. Introduction

Large mammal populations are declining globally (Ripple et al. 2015). Loss of large mammals can
have cascading effects on ecosystems, including other mammal species, vegetation and habitats,
as well as socio-economic consequences for humans (Diplock et al. 2018). Wildlife population
declines also have considerable impacts on other animal populations (e.g. loss of prey species
leads to a decline in carnivores), ecological effects such as a lack of proper seed dispersal, and a
decrease in local tourism revenue (Diplock et al. 2018). In addition, little is known on how large
mammal declines affect mutualistic species population trends (Galetti et al. 2018, Diplock et al.
2018).

Bet ween 1970 and 2005, | ar ge ma mma | popul ati c

decreased by nearly 60% (Craigie et al. 2010). Poaching for ivory is a particularly grave threat,
mainly to elephants (Loxodonta africana) (Maisels et al. 2013), leading to a 75% decline of
elephant populations (Wittemyer et al. 2014). Similarly, large carnivore populations are facing
threats from rising anthropogenic pressures (Nowell and Jackson, 1996) and are known to face
extirpation (Maisels et al. 2001). In Malawi, these species have already experienced devastating
losses over many years (Munthali and Mkanda 2002).

Monitoring populations of large mammals is important for conservation management, allowing
park managers to assess the health and resilience of populations, and to identify changes in
populations and potential drivers of change. Transect and camera trap surveys work together to
deliver data to assess these.

Camera trapping has rapidly become one of the most popular tools for conservation researchers
and wildlife managers to monitor wildlife. Camera traps are automated cameras triggered remotely
by movement to capture records of animals. Today, remote cameras are used by researchers
around the world, in a range of environments and for a variety of objectives. They have been
established as a standard non-invasive surveying method, with the number of published papers
utilising them continuing to increase (Rovero et al. 2013). Because the use of remote cameras for
wildlife research allows researchers to address questions that traditional survey techniques have
been unable or difficult to address, particularly in detection of elusive and nocturnal species, their
results provide important information for governing and regulatory bodies that need to make
wildlife conservation and management decisions.

This research project monitors large mammal populations using camera trapping and transect

surveys. These data provide a crucial look at wildlife in VMWR, a critical part of the Malawi-
Zambia Transfrontier Conservation Area.
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2.2. Methods
2.2.1. Camera trapping surveys

Photographic surveys were conducted with 23 digital camera traps located at stations spaced an
average of 1.76 km apart, with one camera per station, along roads throughout VMWR (Figure
2.2.1a). One camera was placed opportunistically aiming at a possible den site during group 1.
Forty-six separate sites were covered during the expedition. Group 1 cameras surveyed the
southern partof VMWR, whil e group 20s c Camerasevdre depioyed
for a total of 15 nights for the expedition (group 1: 25 September i 3 October; group 2: 97 15
October), with cameras being checked, SD cards changed and data collected twice during group 1
(once after three days and then on the eighth day after setting) (Figure 2.2.1b). Cameras were
checked once in group 2 after seven nights. Images that captured no animals or humans (i.e. just
grass or shadows) were deleted. All other images were sorted into folders and catalogued through
the program Wild.ID version 0.9.28. Animals (or humans) in each image were manually identified
by citizen scientists with assistance from staff (Figure 2.2.1c). Only images with animals were
used in analysis. Eleven images captured unidentifiable animals, which were discarded for
analysis.

@® Camera Trap
(4] Research Camp
— Roads
B Lake Kazuni
— Rivers

A

] 5 10 15 km

Figure 2.2.1a. Camera trap placement in Vwaza Marsh Wildlife Reserve 2019.

The number of species sighted per station and group are summarised in section 2.3. We
calculated the number of capture events (defined as a series of pictures in a time sequence
separated by less than five minutes) and the overall capture rate across the expedition (total
events/number of camera trap survey nights x 100) for each species recorded. The inter-camera
distance was determined using a distance matrix in QGIS. The total sampling area was calculated
by using a 2 km spacing grid, creating the same width buffer zone around the camera traps and
calculating the area of the polygon in QGIS.
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Figure 2.2.1b. Setting a camera trap.

Figure 2.2.1c. Citizen scientists identifying camera trap photos.
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2.2.2. Large mammal transect surveys

All roads in VMWR were surveyed for the presence of large mammal species via driven mammal
transects (DMTs) (length = 5 km, with a 2 km spacing between transects) (Figure 2.2.2a). Three
new driving transects were created during the expedition, on a newly constructed road by DNPW
and only accessible in the dry season, bringing the total number of driving transects to 20.
Transects were driven at dawn travelling at a maximum of 20-25 km per hour. Walked mammal
transects (WMTSs) (length = 5 km, n = 10 routes) were also conducted, by walking in teams of four
to six persons commencing at dawn from starting points selected using a stratified sampling
design across VMWR (Figure 2.2.2a). Animals were recorded if they were between 90° and 0°
from either the left or right side of the transect. Upon sighting animals, the following parameters
were recorded: GPS coordinates, date, time, habitat, species, number of individuals, group
demographics, distance (m) from observer to animal using a range finder, angle of the animal from
the transect, and compass angle. Groups of the same species were determined to be different
groups if there was a distance of 25 m between them.

We calculated the encounter rate (number of sightings/total km surveyed) and the number of
individuals sighted per km surveyed. Each sighting was mapped in QGIS by formula
(ActualX=ObserverX+(SIN(RADIANS(Bearing))*Distance), using the distance from observer and
the compass angle, producing the GPS coordinates of the sighted individual or group.

Hippos were surveyed using walked 5 km transects along the lakeshore of Lake Kazuni starting
from the research camp (Figure 2.2.2b). When hippos were sighted the following parameters were
recorded: GPS location, date, time, number of individuals, their perpendicular (90°) distance from
observer, and their distance from water (if applicable). Hippos were determined to be in a different
pod if there was at least 50 metres between individuals.

== Driving Transects
- \Walking Transects
Research Camp
—— Roads

I Lake Kazuni

—— Rivers

0 5 10 15 km
I

Figure 2.2.2a. Location of 2019 transect surveys in Vwaza Marsh Wildlife Reserve.
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Figure 2.2.2b. Collecting data during a hippo transect.

2.3. Results
2.3.1. Camera Trapping Surveys

We conducted two camera trapping sessions, for a total of 15 trapping nights, located on the major
roads throughout VMWR. We captured a total of 1,670 images of wildlife, covering a total
sampling area of 327 km? (Table 2.3.1a). One camera was placed opportunistically near a possible
den (species unknown) during group 1.

Table 2.3.1a. Camera trap survey effort across expedition groups.

Expedition group Number of photos Number of species Camera traps set Camera trap nights
1 1,535 21 23 8
2 135 18 23 7
Totals 1,670 24 46 15

A total of 24 different animal species were recorded and identified on the camera traps, comprising
21 mammal and three bird species (Table 2.3.1b). Cameras set during group 1 captured more
than 10 times the number of images than the group 2 cameras. Both group6s
nearly the same number of species, with three species that were only captured in group 2. No
images of poachers were captured.

14
© Biosphere Expeditions, a not-for-profit conservation organisation registered in Australia, England, France, Germany, U N @ -~
Ireland, USA [ Officially accredited member of the United Nations Environment Programme, the International Union for the IUCN e o~ a

Conservation of Nature and the European Citizen Science Association. environment Eutoprsn Cizea Snnes asosisica:



Table 2.3.1b. Species capture record across expeditions. LC = Least Concern, VU = Vulnerable.

Common name Scientific name Rléfjcli\ilst Group  Group OCCL?:ZLce
status 1 2 across
groups
Primates
Vervet monkey Chlorocebus pygerythrus LC N 1
Yellow baboon Papio cynocephalus LC N N 2
Ungulates
African elephant Loxodonta africana VU N N 2
Bushbuck Tragelaphus scriptus LC N 1
Cape buffalo Syncerus caffer LC N N 2
Common duiker Sylvicapra grimmia LC N N 2
Greater kudu Tragelaphus strepsiceros LC N N 2
Hippopotamus Hippopotamus amphibious VU N 1
Impala Aepyceros melampus LC N N 2
Roan antelope Hippotragus equinus LC N 1
Warthog Phacochoerus africanus LC N N 2
Carnivores
African civet Civettictis civetta LC N N 2
Caracal Caracal caracal LC N N 2
Honey badger Mellivora capensis LC N 1
Large-spotted genet Genetta maculata LC N N 2
Leopard Panthera pardus VU N 1
Serval Leptailurus serval LC N 1
Spotted hyaena Crocuta crocuta LC N N 2
Water mongoose Atilax paludinosus LC N N 2
Other mammals
Four-toed elephant shrew Elephantulus rozeti LC N 1
Porcupine Hystrix africaeaustralis LC N N 2
Birds
Helmeted guineafowl Numida meleagris LC N 1
Southern ground hornbill Bucorvus leadbeateri vuU N 1
Spotted eagle owl Bubo africanus LC N 1
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Figure 2.3.1a. Eight examples of interesting camera trap pict

86F30C (D 01-01-2016 04:03:03

Southern ground hornbill Bucorvus leadbeateri.
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89F32C @ 09-29-2019 16:07:21

African elephant Loxodonta Africana.
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Leopard Panthera pardus.
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Honey badgers Mellivora capensis.
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Caracal Caracal caracal.
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Serval Leptailurus serval.
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Large-spotted genet Genetta maculata.
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Spotted hyaena Crocuta crocuta.
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Overall, in comparison to the 2018 expedition (Harwood et al. 2019), twelve fewer species were
recorded during the 2019 expedition. Large carnivore target species were recorded with a lower
capture rate t han expeliton, withenlyioneucapturg evant af eopard (Figure
2.3.1b). We also did not capture any photos of the VMWR lion, despite receiving reports of
hearing a lion a month prior. Both diurnal primate species (vervet monkey and yellow baboon)
were captured, but no nocturnal galago species. Of the 24 species recorded, elephants were the
most frequently captured (8.12% capture rate), followed by baboon (6.67%), bushbuck (5.51%)
and civet (4.64%) (Figure 2.3.1c).
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Figure 2.3.1b. Comparative capture rates for large carnivore species compared across two expeditions.
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Figure 2.3.1c. Capture rates for all species in 2019.
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The cameras in group 1 were 100% successful for captures, whereas only 61% of the cameras
were successful in group 2. Elephants were the most widely recorded species across camera
stations (30% of stations), followed by bushbuck (26% of stations), and baboon and porcupine
(each 24% of stations). All target species (elephants, primates, and large carnivores) were
captured at fewer locations than in 2018 (Figure 2.3.1d).
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Figure 2.3.1d. Comparative camera trap capture success for target species across two expeditions.
2.3.2. Large mammal transect surveys
We conducted a total of 39 transect surveys

a total of 195 km, during which we recorded eleven different species. No walking transects were
conducted during group 2 of the expedition due to time and staff constraints. We had an average
of 2.4 sightings per transect and an overall encounter rate of 0.45 sightings/km (Table 2.3.2b). The
majority of mammal sightings were in the southern part of VMWR closest to the permanent water
sources that remain present during the dry season (Figure 2.3.2a). The two expedition groups
each recorded the same 10 diurnal large mammal species, except for Cape buffalo, which were
only recorded during group 1, and elephants, which were only recorded during group 2.

Table 2.3.2a. Large mammal transects survey effort during the 2019 expedition.

Activity Group 1 Group 2 Total
Driven Mammal Transect (DMT) 18 18 36
Walked Mammal Transect (WMT) 3 0 3
No. sightings on DMTs 40 48 88
No. individuals recorded on DMTs 323 195 518
No. sightings on WMTs 7 0 7
No. individuals recorded on WMTs 30 0 30
Total species recorded on DMTs and WMTs 10 10 11
Mean no. sightings per transect 2.2 2.7 2.4
Total km DMT 90 90 180
Total km WMT 15 0 15
Total km surveyed 105 90 195
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Table 2.3.2b. Species survey results and encounter rates.

o Mean L
. N Individuals N Encounter rate Individuals per
Species Sightings recorded individuals per (sightings/km) Kkm
sighting (SD) ghting
Bushbuck 5 5 1.0 (x0) 0.03 0.03
Cape buffalo 1 2 2.0 (z0) 0.01 0.01
Common duiker 3 3 1.0 (£0) 0.02 0.02
Elephant 2 24 12.0 (x4.2) 0.01 0.12
Greater kudu 8 23 2.9 (x0.8) 0.04 0.12
Impala 12 92 7.7 (£7.1) 0.06 0.47
Puku 3 23 7.7 (£2.5) 0.02 0.12
Roan antelope 10 66 6.6 (£5.9) 0.05 0.34
Vervet monkey 9 31 3.4 (x3.2) 0.05 0.16
Warthog 11 40 3.1 (x1.9) 0.06 0.21
Yellow baboon 19 209 11.0 (+31.4) 0.10 1.07

Figure 2.3.2a. Locations of large mammal sightings from transect surveys 2019.
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