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Executive Summary

Vultures are currently the fastest declining group of birds globally. Prior to the start of our work,
little was known about vulture populations in southern Tanzania. The goal of the Southern Tanzania
Vulture Program is to conserve southern Tanzania’s vulture populations by reducing poisoning and
improving our understanding of the population status and threat of vultures to improve conservation
efforts. As a wide-ranging species, effective vulture conservation can inform conservation efforts for a
range of species. In particular, vultures and carnivores suffer from similar threat of poisoning and
addressing this conflict can help to protect both suites of species. We began working in Ruaha-Katavi
landscape in 2013 and expanded our efforts to Selous Game Reserve in 2018.

In 2019, we continued population monitoring in Ruaha-Katavi landscape and Selous Game
Reserve (soon to be Nyerere National Park), tagged 13 vultures, trained 54 rangers in the greater Selous
ecosystem, and supported a masters and PhD student.

Monitoring population abundance

We use wet and dry season roadside counts to monitor vulture populations. We have collected
six years of data for Ruaha and Katavi National Park and two years of data for Selous Game Reserve,
including wet and dry season surveys. While we lack historical data, this monitoring gives us information
about the trends of vulture populations in southern Tanzania. Below are some of the key findings from
our work.

e Continued stability in the Ruaha-Katavi vulture population with no significant declines across six
years of survey data.

e Significant differences in counts in Selous Game Reserve for 2018 and 2019 merit further
investigation, but given poisoning rates appear to be high, these are reason for concern.

e  White-backed vultures are the most common scavenging vulture across all three sites
(abundance in Selous is 67.5 individuals per 100 km compared to 45.1 in Katavi and 35.2 in
Ruaha).

e Southern Tanzania is a population stronghold for several Critically endangered vultures - most
notably White-backed, Hooded, and White-headed vultures — when compared with other well
studied sites e.g. Masai Mara National Reserve, Kenya.

Satellite telemetry

We began tagging vultures in 2015 and as of December 2019 have tagged 45 vultures in southern
Tanzania. Currently we have 21 actively tagged vultures in two different landscapes — Ruaha-Katavi and
Selous Game Reserve. Movement studies help us to understand vultures’ ecological needs as well as
identifying core areas of poisoning and poaching activities. In real-time, our telemetry study provides us
with information on vulture mortality and poisoning events, disease outbreaks, and allows us to find the
carcasses of large mammals. In addition, data from the telemetry study will help us to answer questions
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about vultures foraging and ranging behavior in southern Tanzania. Below are some of the key findings

from our work in 2019.

Monitored data from 21-26 tagged vultures from three species (White-backed, White-headed
and Hooded vultures).

Five tagged vultures with more than 3 years of data and 11 tagged vultures with more than 1 year
of data, which will allow for inter-and intra-annual analysis.

Three confirmed mortalities, and three possible deaths, with four of these occurring in Selous
Game Reserve, one in Wami Mbiki Wildlife Management Area, and one in Katavi National Park in
2019. In addition, two units fell off and were retrieved from Wami Mbiki Wildlife Management
Area and Mikumi National Park.

No known poisoning events in Ruaha-Katavi ecosystem.

One poisoning event in Selous Game Reserve linked to bushmeat poaching activities with
reduction of detection by vultures as the likely motivation.

Student Training

Two students working with NCZ (PhD and MSc) looking at foraging and disease ecology.

Response to poisoning training

Fifty-four wildlife authority staff attended a two-day training on how to respond to a poisoning
event. Participants were 50 rangers and ecologists from Selous Game Reserve, two ecologists
from Mikumi National Park, one village game scout from Wami Mbiki Wildlife Management area,
and one staff from Frankfurt Zoological Society’s Selous project.

Training was put into immediate practice with a bushmeat-related poisoning event in Selous,
indicated by a tagged vulture mortality, where rangers were able to collect evidence, take
samples for poison testing, confiscate wire snares, and prevent secondary poisoning by safely
disposing of the poisoned carcasses.

Communications

Monthly summaries on tagged birds shared with all key local partners.

Work presented at Topeka Zoo in May 2019, AZA (Association of Zoos and Aquariums) midyear
conference in April 2019 and annual conference in September 2019, European Vulture
Conference in October 2019, and TAWIRI (Tanzanian Wildlife Research Institute) in December
2019.

Coordination of a continent-wide study of African vulture movement.

Coordination of the African Vulture SAFE program within Association of Zoo and Aquariums.



Carolina

Plans for 2020

e Continued vulture monitoring through roadside counts in all three study sites.

e Further telemetry work — seven units in Rungwa/Lukwati-Piti, two units in Ruaha National
Park, and two in Nyerere National Park (formerly Selous Game Reserve) with redeployment
of currently active units from mortalities.

e Continue use of telemetry study for anti-poaching support in partnership with Wildlife
Conservation Society, Frankfurt Zoological Society, and wildlife authorities (Tanzanian
National Parks Authority (TANAPA) and Tanzanian Wildlife Management Authority (TAWA).

e Provide support and supervision to one PhD student.

e Explore expansion of response to poisoning training in northern Tanzania, based on
connectivity to the north by some Selous vultures, and known historical poisoning cases from
Maswa Game Reserve.

e Explore the possibility of integrating vulture nest recognition via machine learning processes
into WCS Aviation program’s aircraft imaging database.

e Explore with key Tanzanian wildlife institutes the possibility of developing a Tanzania National
Action Plan for Vultures.

Vulture Status and Threats

Vultures are currently the fastest declining group of birds globally and recent work suggests that
vultures are threatened across all of Africa (Ogada et al., 2016). In East Africa, declines have been severe
(Ogada and Keesing, 2010; Virani et al., 2011), and poisoned carrion is the primary cause (Kendall and
Virani, 2012). Carbofuran pesticides appear to be widely used for this purpose and efforts to ban these
pesticides have been largely unsuccessful (Otieno et al., 2010). While there are multiple sources of
poisoning incidents, the primary reason for poisoning in East Africa has generally been considered
retaliation against lions, hyenas and other carnivores for livestock predation, which leads to lacing of
livestock carcasses with pesticides in efforts to eliminate carnivores, but with grave consequences for
vultures as well. In addition, research suggests that poisoning done by ivory poachers is becoming a more
prevalent threat to Africa’s declining vulture populations (Ogada et al., 2016). This type of poisoning is
sometimes called sentinel poisoning. Because vultures can act as an early warning system to rangers for
large poached carcasses, poachers have started intentionally poisoning elephant carcasses to reduce
vulture populations and, in some cases, also collect vulture parts. In addition, we have recorded a
previously unknown type of poisoning, whereby bushmeat poachers intentionally poison vultures along
their large snare lines. In these situations, poachers appear to be lacing parts of wild ungulate carcasses
with pesticides to reduce vulture numbers and in some cases also opportunistically collect vulture parts.
Similar to ivory poachers, bushmeat poachers may be concerned about vultures attracting rangers into
their extensive snare lines. In addition, vultures could be considered competition as they can sometimes
feed at carcasses along snares. Finally, use of vulture parts in muthi and bushmeat trade is well known,
particularly in western Africa and South Africa. Vulture heads have been recorded at poaching camps in
Tanzania as well, first in Maswa Game Reserve, and more recently by our project in Selous Game Reserve.
It is unclear if parts are used locally or are part of international trade.
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Importance of vultures in ecosystem health

Scavengers play a critical role in decomposition and disease control (Sekercioglu, 2006,
Sekercioglu et al., 2004), and loss of vultures can have huge effects on the environment and in some
cases, lead to major economic losses as well. Loss of vultures in India is estimated to have caused nearly
$34 billion in damages (Markandya et al., 2008), partially due to an increase in feral dog populations
following vulture declines that precipitated rabies outbreaks in dogs and humans. In addition to
healthcare costs, loss of vultures in Africa could have important implications for the tourism industry
given the likely rise in rotting carcasses that would arise from their demise becoming an unpleasant
nuisance to tourists.

Vultures are also important indicators of ecosystem health. Given large range sizes and
dependence on high wildlife density, vultures indicate ecosystem health at the landscape scale
(Sekercioglu et al., 2004; Markandya et al., 2008; Ogada et al., 2012). Vultures can also be important
indicators of poaching activity as they are attracted to large carcasses, such as those of poached elephant
and rhino, in large numbers. In addition, because vulture populations are likely to be more sensitive to
poisoning than lions, they may prove to be important indicators of conservation success when it comes to
mitigating human-predator conflicts. Vulture conservation thus has important ecological and economic
ramifications and merits further attention.

Southern Tanzania Vulture Program

Our work has corroborated prior assumptions, such as those outlined in the CMS Multi-Species
Action Plan for African-Eurasian Vultures 2017, that Tanzania is a critical country for African vulture
conservation. Recent continent-wide estimates for White-headed vultures, combined with our data,
highlight southern Tanzania as containing one of the largest remaining populations of this species (Murn
et al., 2016). Preliminary findings from continent-wide movement studies also suggest that vultures in
southern Tanzania may have particularly small home range sizes, contained primarily within large
protected areas, making them easier to conserve. Given the challenges of reducing poisoning across the
typically wide range for vulture species, like the White-backed vulture, this may make southern Tanzania
one of the best hopes for long-term vulture survival. The importance of African vultures has also been
recognized by the Association of Zoos and Aquariums with African vultures becoming a SAFE (Saving
Animals from Extinction) program species group in February 2018, under the leadership of North Carolina
Z00.

North Carolina Zoo (NCZ) works across southern Tanzania in two important vulture landscapes
encompassing over 150,000km?, some of the last remaining strongholds for this avian scavenger guild.
Four of the vulture species found in southern Tanzania are now critically endangered, and one
endangered (Table 1). Monitoring and understanding the needs and behavior of this population of
vultures will be vital for the future of African vultures and needs to be conducted over the long-term. In
Asia, rapid declines went unnoticed largely due to the lack of consistent monitoring.

Since 2013, NCZ has worked in the Ruaha-Katavi landscape, partnering with the Wildlife
Conservation Society (WCS) and the Tanzania National Parks (TANAPA), and in 2018, initiated further
conservation activities in Selous Game Reserve, partnering with the Tanzania Wildlife Authority (TAWA)
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and Frankfurt Zoological Society (FZS). Systematic monitoring of vulture populations is conducted via
road surveys for abundance estimates, and via movement studies, which provide important information
about foraging ecology and mortality factors, rates, and hotspots. In addition, vulture movement studies
offer insights for the conservation of other species, such as location of recent elephant poaching
incidents, snare lines, and carnivore poisoning events. Information from vultures can thus help to target
the threats to elephants, ungulates, and carnivores as well.

Table 1 Scavenging vulture species found in southern Tanzania.

Species IUCN 2015

Hooded vulture Necrosyrtes monachus Critically Endangered
Lappet-faced vulture Torgos tracheliotos Endangered
Ruppell’s vulture Gyps rueppellii Critically Endangered
White-backed vulture Gyps africanus Critically Endangered
White-headed vulture Trigonoceps occipitalis Critically Endangered

Program Goal

The goal of the Southern Tanzania Vulture Program is to conserve southern Tanzania’s
vulture populations by reducing poisoning and improving our understanding of the population
status and threats to vultures to improve conservation efforts. In addition, our hope is that as a
landscape species, vulture conservation can help to inform and improve conservation outcomes
for other species as well, including elephants, carnivores, and ungulates.

Program Objectives

1. Conduct standardized road side surveys in Ruaha, Katavi, and Nyerere (formerly Selous Game
Reserve) National Parks to monitor vulture populations and track changes in vulture abundance
over time.

2. Use satellite telemetry to study vulture movement and use this information to establish
population ranges and core foraging areas, understand habitat use, discover important breeding
sites and determine principle mortality causes and rates. In addition, telemetry data has valuable
real-time monitoring uses, such as identifying elephant and other large carcasses, as well as
bushmeat poaching activities, to inform on-going anti-poaching efforts, and to identify poisoning
events. With our partners, these data can help us to address the threats of poisoning and
poaching and to target human-carnivore conflict mitigation efforts. Information can also be
useful for finding mortalities and disposing of carcasses during disease outbreaks.

3. Train rangers and other partners in appropriate rapid response to poisoning events (knowledge
of proper protocols for collection of samples and disposal of carcasses at poisoning events) to
deter perpetrators and reduce additional poisoning. Where possible, prepare trainees in proper
care of live, poisoned birds for appropriate rehabilitation.
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4. Monitor lead levels from tagged vultures to assess the risk of lead exposure and poisoning in
southern Tanzania’s vulture populations and look for seasonal variation in lead levels that may
relate to legal and illegal hunting.

5. Monitor breeding populations and measure occupancy over time using data from roadside
surveys, satellite units, tour guide sightings and aerial nest surveys within main protected areas of
southern Tanzania.

6. Continue to build partnerships with key stakeholders e.g. protected area authorities and other
NGOs particularly working in anti-poaching, elephant or carnivore conservation, to allow closer
knowledge sharing and collaboration in understanding threats and developing coordinated
conservation strategies.

Critical Habitats of southern Tanzania

Katavi and Ruaha National Parks, located in southern Tanzania, sit approximately 300 kms apart
(Figure 1). Katavi National Park is 4400 km? and Ruaha National Park is 20,226 km?. Katavi National Park is
primarily composed of miombo woodland though there are several open areas around swamps and
seasonal lakes such as Lake Chada. Ruaha National Park is composed of mixed woodland/forest and
grassland areas with high wildlife density, particularly of elephants, as well as the Usangu wetlands in the
south. Both parks are surrounded by several Wildlife Management Areas, which are intended to act as
buffers for the parks against human encroachment. In addition, several Game Reserves (GR) are located
north of Ruaha National Park (Rungwa, Kizigo and Muhesi GRs) and provide further habitat for wildlife.
The large size of these protected areas and the substantial wildlife populations make them suitable
habitat for vultures. The National Parks are linked by a series of Game Reserve complexes (Lukwati-Piti
and Rukwa-Lwafi GRs), Game Controlled Areas and Open Areas which are of critical importance to
connect this 100,000 km? Protected Area (PA) network.

Approximately 200 km east from Ruaha National Park is the 50,000km? Selous Game Reserve,
one of largest and oldest PAs in Africa, and a UNESCO World Heritage Site in recognition of its relatively
undisturbed wilderness area and abundance of wildlife, including elephants. As of the end of 2019, Selous
GR was officially split into Nyerere National Park (30,893 km?) and Selous Game Reserve (16,749 km?),
which may be renamed in the future. Nyerere NP is now the biggest National Park in East Africa. For the
rest of the report, we will continue to report as Selous GR, as most of the 2019 work was conducted prior
to the official designation of the Nyerere NP. The area has a variety of vegetation zones, ranging from
dense miombo woodland and thicket to open wooded grasslands. In the north, there are various lakes
and associated floodplains and grasslands. The economically vital Rufiji River bisects the reserve, joined
by the vast Kilombero and Great Ruaha rivers within the PA. A large hydropower project along the Rufiji
river at Stiegler’s Gorge, which will clear fell and flood an area of 1200 km?, was initiated in 2018 and the
ecological impacts to the ecosystem and wildlife are unclear.

For vultures, connectivity between the Ruaha-Katavi and Selous landscapes is blocked by the
Eastern Arc Mountain ranges (Udzungwa and Rubeho mountains), resulting in two separate southern
Tanzanian vulture populations. These overlap with critical stronghold populations of elephants, lions and
wild dogs in Ruaha-Rungwa and Selous. Both Selous and the Ruaha-Rungwa ecosystems have experienced

9
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severe elephant poaching pressure between 2009-2013, a factor that influences resource dynamics for
vultures.
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Figure 1 Map of the southern Tanzanian landscape, showing the main protected areas, including Ruaha and Katavi
National Parks, the Rungwa-Kizigo-Muhesi and Selous Game Reserves (formally split into Nyerere National Park and
an accompanying Game Reserve at the end of 2019).

Vulture Abundance Surveys

Vulture and scavenging raptor (Bateleur and Tawny eagle) abundance was measured using
roadside transect counts. Roadside surveys are used as a standardized monitoring tool to track trends in
vulture abundance over time, as absolute counts are impossible for these mobile and wide-ranging
species. Flying and perched birds were counted along either side of the road. Transects were treated as
lines and the distances measured with the vehicle odometer. Transects were driven along main roads and
other paths, traveling at 15-50 km/hour, averaging 40 km/hour. Data were collected in CyberTracker on
tablets. Transects were chosen to represent a large diversity of habitats and maximize coverage across
the protected areas, as well as along roads that are likely to be useable during both the wet and dry

seasons.
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Ruaha National Park Survey Details

Having more than five years of transect data between 2013-2018, we evaluated the transect line
data and looked at the abundance of vultures and made some changes to the Ruaha transect survey lines.
The second half of the Magangwe transect and most of the Mpululu transects are in miombo woodland
and have low abundance of vulture observations. Therefore, the Mpululu transect was removed and the
Magangwe transect revised to a new Mbagi-Mdonya transect, which amalgamated the open sections of
the start of the Mpululu and Magangwe transects and finished with a new section. The transects now
represent around 300 km in length rather than 360 km.

Two wet season surveys were conducted between 02-15 April 2019, covering 413 km by a team
of NCZ vulture experts together with TANAPA staff. Each transect was completed on days of no rain
between 9 AM and 5 PM, which are the peak activity periods for most scavenging raptors, especially
vultures (Mundy et al., 1992). Details of these transects are provided in Figure 2. Unfortunately, during
the second wet season survey, a vehicle issue prevented the completion of the Mbagi-Mdonya transect
and the Jongomero transect was not conducted at all for the second time. No dry season surveys were
completed this year, due to prioritizing trapping activities.

Ruaha
Vulture Transects
' 2019

Lunda

Jongomero
Mbagi Mdonya
®  Springs
Ruaha roads
A Ranger post
W Major towns

Main rivers

—+ Railways

Main roads

I hefu
Wetlands
Wildlife Management Area

Open Area
Game Controlled Area
Forest Reserve

Game Reserve
- National Park
D Country boundaries

Figure 2 Road survey transects in Ruaha National Park in 2019.

Katavi National Park Survey Details

We evaluated the five years of transect data between 2013-2018, looked at the abundance of
vultures and made some changes to the transects. Lake Katavi and Lake Chada transects, both in more

11
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open parts of the park are where most of the observations are made, whilst the Mlele transect, which
runs below the escarpment within miombo woodland had very low abundance of vulture observations.
This is consistent with our vulture movement data. As a result, we have removed the Mlele transect and
have added one more transect covering an open part of the park near Ikuu ranger post to the west of the
Lake Chada transect. There are limited seasonal road options, therefore some of the Lake Chada and Ikuu
transects are closer together than would be ideal. However, accessing the wetlands further east of Lake
Chada and Paradise Plains is not possible. In addition, given the development of a more recent seasonal
road that connects Lake Katavi to Kasanga ranger post in the north-western corner of the park, we
extended this transect, covering more open habitat in this section of the park (Figure 3).

Wet season transects were conducted between 27 February — 01 March for a total of 3-days and
covering 206 km. All transects were completed on days of no rain between 9 AM and 5 PM. No dry
season surveys were completed this year, due to prioritizing trapping activities.

Katavi
Wet Season
Vulture surveys
2019

Lake Katavi NEW
e |Lake Chada

Ikuu

Rivers
Wetlands
A Ranger post
W Major towns
— Railways
— Main roads
~ Wildlife Management Area
Open Area
Game Controlled Area
Forest Reserve

Game Reserve

[ National Park

North Carolina

_!‘ Prepared by Claire Bracebridge, 2019

Figure 3 shows current 2019 transects for Katavi National Park.

Selous Game Reserve Survey Details

As well as the two roadside transects established in the northern Matambwe sector in 2018,
consisting of a total of 157 km (Figure 4), we established a third transect in Msolwa sector (70km), south-
west of Matambwe. Both wet and dry season surveys were conducted along all three transects during
2019. The wet season survey was conducted on 11, 13 and 14 March, and the dry season survey on 30
July, 07 August and 08 September. Each survey covered 233 km.

12
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Figure 4 Road survey transects in Selous Game Reserve 2019.

Survey Results

Ruaha National Park

In general vulture abundance was high in 2019 and Table 3 shows the Ruaha transect average
abundances compared to those in the last five years. In particular abundances (calculated as number of
birds for a given species per 100 km) for the White-backed vulture was high at 48.2 birds per 100 km.
Sightings of Bateleur eagles and Lappet-faced vultures were particularly abundant during these wet
season surveys (26.9 and 8.2 individuals per 100 km, respectively).

In comparison to the lower 2018 dry season survey counts where some lion kill carcasses (verified
outside of the transect surveys) likely accounted for less flight activity at the time of the surveys, this wet
season we came across several carcasses along the transect, two of which (an adult waterbuck and an
adult male impala) had good numbers of vultures associated with them. Carcasses were cleaned and had
no evidence of mammal scavengers associated with it. This in part accounts for the higher abundance of
White-backed vultures.

13
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Table 2 Average number of individuals recorded per 100 km for each avian scavenger species in Ruaha National Park,
Tanzania between 2013 and 2019.

Species 2013 2014 2015 2015 2016 2016 2017 2017 2018 2018 2019
Dry Dry Wet Dry Wet Dry Wet Dry Wet Dry Wet

White-backed Vulture 35.4 50.9 52.0 33.9 40.8 136 39.4 316 27.4 14.1 48.2

Gyps africanus

Bateleur 14.3 189 18.6 14.6 20.6 17.7 21.0 19.8 10.5 14.8 26.9

Terathopius ecaudatus

Tawny Eagle 5.2 3.7 1.0 6.0 39 4.8 4.8 2.7 1.2 2.6 5.1

Aquila rapax

White-headed Vulture 39 2.3 4.0 39 5.2 2.8 1.9 3.8 1.5 - 2.2

Trigonoceps occipitalis

Hooded Vulture 9.8 4.8 35 5.5 4.3 5.9 1.5 33 3.9 7.9 3.6

Necrosyrtes monachus

Lappet-faced Vulture 1.7 2.8 4.0 5.6 8.1 1.3 4.1 3.3 2.7 1.9 8.2

Torgos tracheliotos

Ruppell’s Vulture - - - - - - - - 0.8 - 1.2

Gyps rueppellii

Photo 1 Waterbuck carcass, cleaned by vultures
(top left), resulting in perched vultures with full
crops (top right). Vultures were also observed
kettling above the carcass (bottom left). The
vultures in flight represent three species —
predominated by mature White-backed vultures
with very white underwings, a Lappet-faced vulture
in the centre of the photo and a Hooded vulture top
right.

Photos @ Claire Bracebridge, NCZ.

Katavi National Park
Abundance was comparably high for the 2019 wet season survey, with 47.4 White-backed
vultures encountered per 100 km, 16.8 Bateleur per 100 km, and higher than average recordings of both
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White-headed vultures (4.0 individuals per 100 km) and Lappet-faced vultures (2.6 individuals per 100
km). Most birds were recorded from the air rather than perched (as is the norm for transect surveys),
although we had a rare sighting of two juvenile White-headed vultures on the ground along the Lake
Chada transect. We also saw another juvenile White-headed vulture perched in a tree along the Lake
Katavi transect, which is within the territory of the adult male White-headed vulture, tagged in February
2018, who we know nested last year. It is possible that this young bird maybe his fledged offspring.

Tawny eagle abundance in Katavi is always relatively low (1.8 individuals per 100 km during this
survey). We did not record Hooded and Ruppell’s vultures during the 2019 survey, but we did confirm
their presence during a trapping session in August.

Table 3 Average number of individuals recorded per 100 km for each avian scavenger species in Katavi National Park,
Tanzania between 2013 and 2018.

Species 2013 2014 2015 2015 2016 2017 2017 2018 2018 | 2019
Dry Dry Wet Dry Dry Wet Dry Wet Dry Wet
White-backed Vulture Gyps africanus 479 22.7 54.2 50.8 52.3 82.2 38.7 30.4 26.5 47.4
Bateleur Terathopius ecaudatus 21.0 7.4 12.6 13.5 14.4 10.0 8.3 16.3 11.9 16.8
Tawny Eagle Aquila rapax 1.2 - - - 4.0 1.0 14 2.8 0.4 1.8
White-headed Vulture Trigonoceps 1.2 0.5 7.1 - - 3.2 1.0 0.8 0.4 4.0
occipitalis
Hooded Vulture Necrosyrtes monachus 0.6 4.2 - 0.4 4.2 3.0 6.9 2.0 2.0 -
Lappet-faced Vulture Torgos tracheliotos - 4.8 2.5 0.9 0.5 2.9 1.9 1.0 1.9 2.6
Ruppell’s Vulture Gyps rueppellii - - - - - - - - 0.4 -

Photo 2 Two juvenile white-headed vultures on the ground, located along the Lake Chada transect, near to wild dogs.
Photos @ Claire Bracebridge, NCZ.

Selous Game Reserve

Overall, White-backed vultures were the most abundant species, with 60.8 and 41.9 individuals
recorded per 100 km for wet and dry season surveys respectively (Table 4). However, abundance has
declined from 2018 to 2019 and the current dry season encounter rates were half of the 2018 average of
85 individuals per 100 km. This is of concern given the total seven mortalities of tagged White-backed
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vultures in Selous (three mortalities in 2018 and four in 2019). Three mortalities were linked to poisoning,
one of which was large scale with over 100 birds killed around the core poisoning site. As roadside counts
are only twice per year, these observations are snapshots in time and may be affected by localized
conditions on any given day. Unfortunately, resource limitation means that more frequent surveys are
difficult. Five years or more of data will provide a better indication of the population trends of vultures in
this critical ecosystem.

Observations of the Bateleur eagle have also shown similar declines between 2018 and 2019,
though trends are less clear for the other vulture species, usually found in lower abundances and less
vulnerable to poisoning events (Table 4). The increase in the number of tagged birds in Selous should
enable us to track and pinpoint areas of continuing threat which will help us evaluate if this potential
negative trend is real or an artefact of conditions during the days of survey.

Table 4 Average encounter rate (number of individuals recorded per 100 km) for each avian scavenger species in
Selous Game Reserve for 2018 and 2019 (listed from most to least abundant from the first survey).

Species 2018 2019

Wet Dry Wet Dry
White-backed Vulture Gyps africanus 85.3 81.9 60.8 41.9
Bateleur Terathopius ecaudatus 24.6 27.7 16.7 8.6
Tawny Eagle Aquila rapax - 2.7 - -
White-headed Vulture Trigonoceps occipitalis 4.6 1.2 3.0 2.2
Hooded Vulture Necrosyrtes monachus 7.6 1.2 1.3 1.3
Lappet-faced Vulture Torgos tracheliotos 9.4 33 6.9 4.4
Ruppell’s Vulture Gyps rueppellii 1.4 0.7 - -

Selous has greater abundances of White-backed and Lappet-faced vultures compared to Ruaha
and Katavi (Table 5). Hooded vultures are more abundant in Ruaha than Selous or Katavi, whilst White-
headed vultures are slightly more abundant in Ruaha than Selous. Ruppell’s vulture encounters rates are
understandably low across all survey sites given this is their southern range limit, their stronghold being in
northern Tanzania and Kenya (6.5 individuals per 100 km in the Masai Mara, compared to an encounter
rate of 0.5 or less in southern Tanzania). We have observed them during trapping and usually they consist
of no more than 10% of the Gyps species present at a carcass.

Table 5 Comparison of average avian scavenger abundance (birds/100km) in four protected areas: Ruaha National
Park, Katavi National Park and Selous Game Reserve (Southern Tanzania) and Masai Mara National Reserve
(Southern Kenya). Highest abundance by species across these sites are in bold.

Species Selous Ruaha Katavi Masai Mara
White-backed Vulture Gyps africanus 67.5 35.2 45.1 67.5
White-headed Vulture Trigonoceps occipitalis 2.7 2.9 1.6 0.5
Hooded Vulture Necrosyrtes monachus 2.9 49 2.6 1.9
Lappet-faced Vulture Torgos tracheliotos 6.0 4.0 2.5 14.2
Ruppell’s Vulture Gyps rueppellii 0.5 0.2 0.1 6.5
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Satellite Telemetry Study

We started the movement study in 2015, and continue to expand the project each year, in terms
of numbers of satellite units deployed, numbers of species tagged and location of unit deployment. To
date, we have tagged 45 vultures in total. In 2019, we were able to monitor movement data from up to
26 tagged vultures from three species (White-backed, White-headed and Hooded vultures), trapped from
Ruaha and Katavi National Parks, and Selous and Rukwa Game Reserves. Birds trapped in the Game
Reserves have provided valuable information in those areas outside park borders. We have also
continued blood collection to investigate lead poisoning. This year, blood samples were also utilized for
stable isotope analysis by Allan Baino, a Tanzanian Masters student at University of Glasgow, who
successfully defended his thesis in December. This study further assessed differences in vulture foraging
ecology between southern and northern Tanzania.

The movement study provides critical real-time information about illegal activities and disease
outbreaks. In particular, tagged vultures have become an effective tool for finding large carcasses and
extensive snare lines as well as poisoning events. This allows data from our work to contribute to anti-
poaching efforts underway by partners from Wildlife Conservation Society, Frankfurt Zoological Society,
Tanzanian National Parks, and Tanzanian Wildlife Management Authority. Because vultures range across a
wider area than carnivores, our data also provides a useful monitoring and evaluation tool for partners
addressing human-carnivore conflict, such as the Ruaha Carnivore Project. Highlighting hotspots of
poisoning and poaching activities is a key step in reducing these illegal activities and vultures provide
unique insight into the environment in real-time.

In addition, the movement study continues to improve our understanding of vulture ranging and
foraging behavior. In 2019, PhD student Natasha Peters from University of York, spent three months in
the field ground-truthing points used by tagged vultures and implementing a carcass exclusion
experiment to assess the role of vultures in disease dynamics. Natasha’s thesis will make use of our
movement data to explore vulture foraging ecology and their role in disease ecology in greater depth.
Our data are also being used as a part of a continent-wide vulture movement study which will provide
insights into vulture ranging and foraging ecology across Africa.

Methods

Vultures were trapped using nooses, set up as lines, along carcasses (Watson and Watson, 1985).
Noose on noose lines were made of coated wire cord or monofilament, and the noose line was made of
parachute cord. Nooses were 10-15 cm in diameter. Noose on noose lines were staked into the ground
using tent pegs for added stability. Grass or carrion was used to help hold the nooses upright to increase
the chance of a capture. Noose lines consisted of approximately 6-8 nooses. Once a bird was captured,
processing took approximately 20 minutes per bird; birds’ eyes were covered to reduce stress and the
handler restrained both feet and head.

Solar-powered ARGOS/GPS PTT tags (Microwave Telemetry, Inc., Columbia, Maryland, U.S.A.)
units (70g for White-backed vultures and 45g for Hooded vultures) were attached as backpacks using
Teflon ribbon (Bally Ribbon Mills, Bally, Pennsylvania, U.S.A.). Units are set to take GPS waypoints every
hour from 6 AM to 7 PM and at midnight each day for a total of 15 points per day, and to transmit data
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every day via ARGOS satellites. Units come with a one-year guarantee but could last for several years. At
the end of 2019, we have five units with more than 39 months of data, another five with more than 22
months of data, and an additional seven units with over a year of data. Real-time data from these tagged
individuals is shared with our partners across the project sites to assist in monitoring and anti-poaching
efforts.

Results

In 2019, we successfully deployed a total of 12 satellite units on 13 vultures, including seven new
units, five redeployments from 2018 mortalities, and one unit being deployed twice in 2019 due to
mortality (Table 7). We had three confirmed mortalities, one confirmed as poisoning linked to bushmeat
poaching and two with unknown cause of death. Two of these mortalities were in Selous GR and one in
Wami Mbiki WMA. One unit fell off in Wami Mbiki WMA after one year of transmission, was retrieved
and redeployed in Selous GR, whilst a second detached in Mikumi NP and will be redeployed in 2020. Two
units in the Ruaha-Katavi landscape stopped transmitting, one of which was in use since 2016, and the
other for just one year. It is unknown, particularly in the latter case, if the cause was due to unit failure or
the result of sudden death of the bird and damage to the unit resulting in immediate cessation of the unit
transmission. A third unit stopped transmitting in Selous and was suspected to be due to mortality. On
retrieval of the unit, no sign of the bird was found, therefore we cannot confirm death, but it appeared
the unit straps had been cut, suggesting some human interference. In total, at the end of 2019, we have
21 active transmitters on 18 White-backed, two Hooded, and one White-headed vulture (Table 6).

Table 6 Information on satellite unit tagged vultures across 2019

Category Subcategory Ruaha-Katavi  Greater Selous Total
WBV 9 9 18
Current# WHY 1 0 1
tagged birds Hy 5 0 5
(Dec 2019)
Subtotal 12 9 21
# confirmed poisoned 0 1 1
# confirmed # unknown cause, but suspect linked to human
. o 0 0 0
bird deaths activity
(2019) # unknown cause 0 2 2
Subtotal 0 3 3
Unit issues Unit transmission stopped, unknown if also bird 2 1 3
(2019 death
Unit comes off 0 2 2
Subtotal 2 3 5
WBV 3 3 6
# known nests WHV 1 0 1
(2019) HV 0 0 0
Subtotal 4 3 7

* HV — Hooded vulture; WBV — White-backed vulture; WHV — White-headed vulture.
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Photo 3 Trapping in Selous Game Reserve. Top left: the NCZ trapping team with an adult white-backed vulture; Top
right: a bird being released after the unit is attached. Bottom left: White-backed vultures feeding on the ground at

the trap site. Bottom right: head shot of juvenile white-backed vulture wearing satellite. Photos@ Corinne Kendall,

Claire Bracebridge and Jessica Manzak, NCZ.

Range, habitat and connectivity

For the vultures tagged in the Ruaha-Katavi landscape, data demonstrate that White-backed
vulture populations tend to remain largely within the protected area network around Ruaha National Park
and that the population from Ruaha National Park is linked to Katavi National Park (Figure 5). However,
no vultures have gone farther east than Ruaha and none have crossed north into Serengeti National Park
or the surrounding protected areas. Birds tagged in the central game reserves in the landscape have
begun to provide movement data for an area less used by the Ruaha birds, and there are plans to put
more units out in this area in 2020. Interestingly, movement of birds between Ruaha and Katavi shows
vultures tend to rely on natural habitat corridors connecting this vast landscape and may help to identify
linkages for other wide-ranging species such as elephants.
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Figure 5 Movement data from January to December 2019 for a total of 14 tagged individuals in the Ruaha-Katavi
landscape and 15 white-backed vultures tagged in Selous in southern Tanzania.

Expansion of the movement study to Selous in June 2018 confirmed that no birds from Selous
move westwards towards Ruaha, largely due to the Eastern Arc mountain ranges (Figure 5), but there was
some movement north-south, including two birds regularly moving between Selous and Tarangire, with
Wami Mbiki WMA as an important foraging / stop-off location on the way. These birds also used Mikumi
NP, just north-east and contiguous with Selous. One bird also travelled to Maswa GR and Serengeti NP
and stayed for two weeks, which illustrates some connectivity with the Serengeti-Mara White-backed
vulture population (Figure 5). A different bird, in December 2019, travelled from Makame WMA to
Mkomazi NP in Tanzania and into Tsavo National Parks just across the border in Kenya. In general, most
tagged birds stayed within the northern section of Selous, utilizing most the Matambwe sector and in the
dry season, as hunting activities commenced, also Msolwa sector. Whilst one vulture travelled to Niassa
in 2018, showing some limited connectivity between Selous and Niassa, no vultures flew into the
southern half of Selous in 2019, suggesting either a separate population in the south or that the south is
only used for peripheral foraging, which could be the case given predominance of miombo woodland,
which tends to have lower ungulate densities and is generally underutilized by White-backed vultures.
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Birds travelling north from Selous or Mikumi use two defined routes that avoid the Ulugurus
Mountains, to reach Wami Mbiki WMA. These movement patterns correspond to the Mikumi-Wami
Mbiki corridor along the Mkata river that flows north and joins the Wami river, and the Wami Mbiki-
Jukumu/Gonabi/Northern Selous corridor, east of the Uluguru Mountains, both identified in TAWIRI’s
Wildlife Corridors report (Jones et al., 2009). These corridors were categorized as “Unconfirmed,” having
only anecdotal information on wildlife movements (Caro, Jones, & Davenport, 2009) and were classified
as being in “Critical” or “Extreme” condition — with estimates that they would only be intact for < 5 years
(Debonnet & Nindi, 2017). A study in 2014 used interviews and land use assessment in these areas, and
confirmed that the corridors remained intact and had some continued movement, thereby suggesting
placement of these corridors under category C “Continuous or semi-continuous uncultivated land
between protected areas with anecdotal information on animal movements” (Riggio et al., 2018). Once
again, we see how vulture movement patterns corroborate connectivity at the wider landscape level.

In general, these southern Tanzanian populations of vultures have a much smaller range size than
has been found in other areas, such as South Africa and Kenya. Vultures remained largely within the
protected area network, where there are high densities of elephant, other ungulate and carnivore
populations, and this will assist in the success of the conservation of these populations.

Breeding

Based on movement data from the tagged birds, seven vultures were breeding this year. Six were
White-backed vultures, two in Ruaha, one in Rukwa and three in Selous. The White-headed vulture adult
male bred last year in Katavi (with a confirmed sighting) and appeared to be using the same location
again in 2019. For both Ruaha birds, the nests were confirmed aerially by WCS. One of these birds is
breeding for the third year consecutively, and the other for the second year consecutively. On trying to
check the Rukwa bird’s nest, it was almost certainly a palm tree, but hard to see the nest from the angle
of the WCS plane. White-backed vultures tend to nest in palm trees tucked under the palm fronds, or on
top of trees such as Acacia, where the nest is much easier to observe (Photo 4). Three other White-
backed vultures are believed to have been breeding based on their movement patterns, but these were
not verified by sight.

To date, it has been challenging to obtain meaningful information on nesting densities within the
landscapes in which we work due to high tree cover, large areas of the study, use of palm trees for nests
which makes nests difficult to detect, and limited aerial surveys. Since the inception of the study, we have
collected information on nests during transects, from tagged vultures, from tour guides, and where
possible from aerial surveillance, but still have only a limited number of records.

For cliff-nesting vultures, such as Ruppell’s vultures, counts of nests along known breeding colony
cliffs can provide accurate information about population trends and density because the breeding
behaviors are concentrated in a small, consistently used area. Use of similar techniques for tree nesting
species are considerably more challenging as birds can move nests from year to year, making it unclear if
changes in nest density are due to movement or actual declines. For this reason, we have focused our
efforts on roadside surveys which allow us to get comparable estimates of population numbers over time
for several tree-nesting vulture species at once. However, with improved technology, one possible
method to obtain some indication of number of nests and breeding population across the wider
landscape, is to utilize camera images recorded from aircraft. Large scale surveys are conducted in Ruaha
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National Park and Selous Game Reserve by the Tanzanian Wildlife Research Institute for mammalian
counts and WCS is exploring with TAWIRI and others, whether there is an opportunity that machine
learning could be trained to recognize nests from aerial imagery. We will continue to pursue this potential
new avenue of research, which has exciting potential but also significant challenges.

Photo 4 Confirmed nests of tagged white-backed vultures in the Ruaha-Katavi landscape, most commonly found in
the top of Acacia (left) or palm trees (right). Photos @ WCS Ruaha-Katavi Landscape Program.

Carcass detection

Information from tagged vultures has been useful for discovering and documenting giraffe
mortalities, which are of concern as a skin disease outbreak in giraffe may be increasing their
susceptibility to lion predation - a NCZ project was initiated in 2019 to investigate this. The tagged
vultures have also been able to provide vital information about several other species of concern, such as
elephants, and more generally for ungulates due to bushmeat poaching snares. Working closely with
W(CS, aerial surveillance has been able to detect carcasses in remote and inaccessible locations, which are
immediately reported in confidence with partner wildlife authorities. Simple monthly movement
summary maps are also shared with relevant partners.

Threats

Given that the vulture populations remain largely within protected area networks, we assume
lower risks of poisoning and other persecution. To date, evidence suggests that poisoning is limited in
Ruaha-Katavi landscape with no confirmed mortalities of tagged birds in Ruaha-Katavi in 2019, although
two unit failures might be unconfirmed mortality, and no known poisoning events since February 2018.
On the other hand, Selous and Wami Mbiki had significant poisoning and mortalities of tagged birds in
2019, representing a mortality rate of 33% for this landscape. One poisoning event in Selous in 2019 was
within 3 km of a large-scale poisoning event that had occurred at a similar time of year in 2018. Both are
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linked to bushmeat poaching using long snare lines, with probable deliberate poisoning of vultures
intended to prevent rangers from finding the location. The 2019 poisoning event killed 10 vultures (seven
White-backed vultures, two White-headed vultures and one Hooded vulture) and one hyena (Photo 5).
The tagged bird died in a tree near the poisoning site. The TAWA team were able to put into immediate
practice their response to poisoning training, and were able to gather data for evidence collection, take
samples for testing (results are pending) and safely dispose of the carcasses to prevent secondary
poisoning. Last year’s poisoning event in the same area confirmed use of an agrochemical, carbofuran,
known to be used in East Africa for poisoning. The team also removed 20 snares on a line. It is clear
bushmeat poaching and sentinel poisoning associated with it is a problem in Selous, and the tagged birds
are helping to identify hotspots for this illegal activity.

Ngoishiye, TAWA.

Figure 6 shows the distribution of vulture mortality and/or unit transmission issues across the
whole period of the telemetry work between 2015 and 2019. In total, there have been 15 confirmed
mortalities, six unit failures (that could also potentially be mortalities), and two units that have fallen off.
There have been three confirmed poisonings of White-backed vultures, all located in Selous, and twelve
mortalities with unconfirmed cause of death across both the Ruaha-Katavi and Selous landscapes.
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Fourteen of the fifteen units from confirmed mortalities were retrieved and redeployed, with the
exception of a White-backed vulture that died near to the Tanzania-Mozambique border. Transmission
stopped for six birds and we were not able to confirm if there was an associated mortality. In general, for
those vultures where we could not confirm the cause of death, our main challenge was delays in reaching
the location within 48 hours for tissue sample collection due to the large, remote and often inaccessible
size of the landscape. Often, we rely on our established partnerships with wildlife authorities to make
follow-ups. This is a challenge we will aim to reduce in 2020 as much as is possible.
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Figure 6 Vulture mortality and unit failures between 2015-2019 (n=23), disaggregated by the cause of lack of unit
transmission and by year.

Lead analysis

Although little is known about the toxicity of lead to African vultures, prolonged exposure to lead
levels over 5 ug/dL are known to have negative impacts on other species and are thus of concern. A
recent study in Botswana (Garbett et al., 2018) has demonstrated the significant exposure levels to lead
that may be occurring in African vultures (n=566 sample size). Lead usually comes from bullets or
homemade ammunition from muzzle loaders, meaning that both legal and illegal hunting may impact
vultures if they eat pieces of lead from soft tissue in a carcass. Lead poisoning can build slowly and the
deleterious effects are known for many other vulture species, but not as well understood for African
vultures. We began lead testing all captured birds from trapping work, including Tawny Eagles and
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Bateleurs, in September 2016 using a LeadCare Il analyzer (Photo 6), and have continued to do so during
our recent trapping efforts. To date, we have a sample size of 47 birds for 7 species (20 samples from
Selous, 17 from Ruaha, nine from Katavi and one from Rukwa - White-backed, White-headed, Hooded,

Ruppell’s and Palmnut vultures, Bateleur and Tawny eagles). Forty-one of these samples are from
vultures, 34 of which are White-backed vultures. In 2019, we tested 13 birds, all White-backed vultures
with 11 from Selous, one from Katavi and Rukwa each.

Photo 6 Portable lead testing machine used in
the field by the vulture project.

From our total samples (n=47), 91.5% of individuals only have background exposure to lead, with
a lead reading of <10 p g/dl (n=43) (compared to 67.5% of the Botswana sample). This is considered to
have minimal impacts on the bird’s health, though further study on lead tolerance in African vultures is
needed. For elevated exposure levels, only 8.5% of our total samples had levels between >10-45
1 g/dl (n=4 birds, one White-backed vulture in Katavi [22.8 w g/dl ] and three White-backed vultures in
Selous [20.5, 10.8, and 10.6 w g/dl], whilst the equivalent exposure was 30.2% of the Botswana sample.
None of our sampled birds had subclinical lead exposure (>45 p g/dl) as compared to 2.3% of the birds
tested in Botswana.

Higher blood lead levels in Botswana were associated with samples taken during the hunting
season and inside hunting areas. If we compare vultures (n=41) tested within Game Reserves
(consumptive use areas, n=20) and National Parks (non-consumptive use areas, n=21), a similar pattern
can be seen (Figure 7). Overall more vultures tested in non-consumptive use areas had low lead exposure
levels (<5 p g/dl), with 42.9% (n=9) versus 25.0% (n=5) in consumptive use areas. Background exposure
levels (5-10 u g/dl) were similar across both area types (60.0% consumptive use versus 52.4% non-
consumptive use). There were slightly more vultures in areas with hunting which had higher levels of
exposure to lead (>10-45 p g/dl ), 15.0% (n=3) in consumptive use areas, contrasting to 4.8% (n=1) in non-
consumptive use areas (Figure 7). Given that birds captured in Selous utilise the Matambwe sector, which
is a non-consumptive photographic area, together with the hunting blocks, and birds from Katavi (non-
consumptive use) also tend to utilise Rukwa and Lukwati Game Reserves (consumptive use), it is
unsurprising that the effect of lead exposure is less clear within our samples. It may also be an artefact of
small sample sizes. We will continue to collect data across the landscape, linking in with the trapping
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plans for 2020. Lead taken from blood samples gives us a sense of current lead exposure levels, however
to understand if the bird has built up deleterious lead levels over time, testing of bones can provide some
understanding, and we are currently trying to ascertain what and where such a testing facility might be,
where samples could feasibly be taken to. Such information would help us to establish if dead vultures
found singly, without obvious circumstantial evidence suggesting poisoning, had high lead levels within
their system. Low dose poisoning may also account for these mortalities but reaching the mortality site in
time for sample collection for pesticides is very challenging.
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Figure 7 Lead exposure of vultures in different use areas (n =41).

Response to poisoning training

Having established the vulture monitoring transect surveys and movement study in Selous Game
Reserve in 2018, some of these data, in particular the death of tagged vultures, have highlighted the
threat of poisoning to these birds (and other scavenging species). The next step therefore has been to
conduct training to provide practical steps in dealing with a poisoning incident in a systematic way. Given
that some tagged White-backed vultures are wide ranging and travel outside of Selous to neighbouring
Mikumi National Park and Wami Mbiki WMA, we extended the training to include two Mikumi ecologists
and one Wami Mbiki village game scout commander to start some awareness raising and build capacity
for dealing with poisoning events in these protected areas, as well as to cement relationships. The death
of one of the tagged vultures in Wami Mbiki WMA highlights the need for cooperative efforts in vulture
conservation.

Training was conducted in September 2019, consisting of two 2-day trainings for a total of 54
participants - 50 from Selous Game Reserve representing staff from the eight sectors (18 ecologists, 34
rangers and one outreach officer), together with one staff member from FZS, two ecologists from Mikumi
National Park and the Village Game Scout commander from Wami Mbiki WMA. Just under 20% of
participants were female. The training was conducted by two staff from North Carolina Zoo (NCZ), co-

26



Carolina

funded by NCZ and Frankfurt Zoological Society (FZS), and organized by NCZ and Selous staff from
Tanzanian Wildlife Management Authority and FZS (Photo 7). The training consisted of teaching about
the:
1) importance of vultures (status and threats),
2) their biology, and
3) what to do in the event of a poisoning event, including
a) area search protocol,
b) filling in a poisoning incident form (data collection / evidence),
¢) how to deal with sick but live birds,
d) how to take samples from carcasses to test for the type of poison used (especially if a
vet is not present to do this), and finally,
e) safe disposal of the carcasses to prevent secondary poisoning occurring.

After the training each Selous sector was given a manual covering all of the above topics, and a
poison response kit for safe sample collection.

Both trainings were successful and based on constructive discussion and comments, we made
some updates to data forms for additional clarity. All materials used for the training were shared in soft
copy form. We were supported in the training by SGR’s Head ecologist, Singira Parsais, who provided
translation into Kiswahili and additional information where necessary. This resulted in Singira now being a
capable trainer, which will provide sustainability within TAWA for potential smaller scale refresher
training in the future. Pre- and post-training evaluation tests showed improvement in vulture
identification skills and a sound theoretical knowledge of what to do during a poisoning event, as well as
confidence in implementing the training and appreciation of the acquired new knowledge and skills. This
was corroborated by the accuracy of filling in the data collection form based on five practice scenarios
depicting increasingly complex poisoning events (scenarios 1-2 comprised of indoor group work, whilst
scenarios 3-5 were outdoors and involved implementing search protocols to find carcasses —in the form
of small coloured cards hidden across the simulated poisoning area).

Putting theory into practical: case study

Around the same time as the training, a White-backed vulture died, that had only been tagged
two months previously. The mortality was suspected to be linked to poisoning as its location was 3 km
from a previous bird mortality that had occurred in October 2018, which was a large poisoning event.
Rangers and ecologists in Matambwe sector of Selous were able to put their training into practice and
deal with this smaller poisoning event linked to bushmeat hunting. Samples have been sent to the
government laboratory and results are pending. This serves to highlight the need for the training, the
value of the vulture movement study to alerting us to such poisoning events, and the need for
collaboration to resolve such challenges.
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Photo 7 Response to poisoning training with wildlife authority staff. Top left, theoretical training given by Dr Claire

Bracebridge, NCZ; top right, group work, filling in the data form for evidence collection using poisoning event
scenarios; bottom left, sample taking - Dr Jessica Manzak, NCZ, demonstrates how to take samples to test for the
type of poison used; and bottom right, training group with certificates of training. Photos @ Singira Parsais, TAWA
and Claire Bracebridge and Jessica Manzak, North Carolina Zoo.

Communications

Monthly summaries of our movement data are shared with our key local partners in both project
sites as well as to the Tanzania Wildlife Research Institute, who authorize the research to be conducted in
Tanzania.

Findings from our work were presented at the Topeka Zoo in May 2019, AZA (Association of Zoos
and Aquariums) midyear conference in April 2019 and annual conference in September 2019, European
Vulture Conference in October 2019, and TAWIRI (Tanzanian Wildlife Research Institute) in December
2019.

North Carolina Zoo, together with University College Dublin and the University of Swaziland,
continues to coordinate the ongoing continent-wide study of African vulture movement, which will
contribute to conservation efforts across the continent.
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In addition to contributing to the IUCN-CMS Action Plan, North Carolina Zoo continues to chair
the African Vulture Saving Animals from Extinction (SAFE) program within AZA, and is planning to hold a
workshop at the November 2020 Pan-African Ornithological Congress in Zimbabwe, bringing together
practitioners from multiple countries, to develop best practices for response to poisoning events.

Opportunities and Integration under Vulture Conservation

While vultures may not be considered charismatic, they clearly provide important ecosystem
services related to waste removal and disease control and act as landscape and sentinel species. As a
result, conservation activities directed at vultures also help to protect carnivores and other scavengers. In
addition, information from vulture telemetry provides key insights into illegal activities such as elephant
poaching, snaring for bushmeat, and poisoning. Vultures act as living drones informing conservation
efforts across the landscape.

Successful vulture conservation is dependent on addressing major threats that affect many
species such as poisoning and poaching, and thus collaboration is crucial. In addition, systematic
monitoring of vulture populations can inform other conservation efforts and provides a means of
evaluating conservation success at a landscape level for NGOs and government organizations working in
the same area. Over the years we have been able to demonstrate that Ruaha-Katavi landscape is a
stronghold for vultures, with significant and stable populations. However, our more recent work in Selous
Game Reserve has identified concerning trends and high levels of poisoning. We are expanding our
collaborative partnerships in Selous Game Reserve to address human-carnivore conflict that threatens
vultures and carnivores and will continue to work with partners on addressing poaching and the sentinel
poisoning that has accompanied it. In addition, we plan to explore broader partnerships in Tanzania in
2020, as our data have shown some connectivity with Maswa Game Reserve and Serengeti National Park,
areas known to have had poisoning issues in the past as well as significant bushmeat snaring. Our hope is
that our successful poison response training could be expanded to northern Tanzania so that we might
begin to address vulture conservation at a national level and incorporate activities related to the three,
largely distinct vulture populations contained within this important country.

Conclusions and Future Work

Abundance of vultures continues to be high in southern Tanzania and appears to be similar to
abundances found in southern Kenya. Six years of data suggests vulture populations are stable for Ruaha
and Katavi, but more recent survey work in Selous is worrisome, suggesting substantial declines and
significant poisoning levels based on survey efforts as well as a number of tagged bird mortalities.
Continued population monitoring is crucial to clearly establish trends in vulture populations in these
southern parks. The telemetry study has continued to provide important real-time applications for finding
and addressing poisoning and poaching while also improving our understanding of vulture ecology. Both
Ruaha-Katavi and Selous are clearly important ecosystems for vultures, particularly the White-backed,
White-headed, and Hooded vultures and we must strive to continue addressing the threat of poisoning in

29



Carolina

these landscapes. Our efforts have already made a difference in diminishing these threats and we will
continue to strive towards saving Tanzania’s vultures.

Plans for 2020 aim to build on the information we already have, continue monitoring the vulture
populations, and explore expansion opportunities into northern Tanzania. Activities include the following:

e Continued vulture monitoring through roadside counts — surveys conducted twice per year
(one wet and one dry season) in Ruaha, Katavi and Selous/Nyerere

e Further telemetry work — seven units in Rungwa / Lukwati-Piti (units purchased by WCS and
part of the ongoing WCS-NCZ partnership in Ruaha-Katavi), two in Ruaha and two in
Selous/Nyerere

e Explore expansion of response to poisoning training in northern Tanzania

e Continue partnerships via the telemetry study for anti-poaching support together with WCS,
FZS, and wildlife authorities (TANAPA and TAWA)

e Consolidate and expand partnerships to address threats to vultures in Selous

e WHCS to explore the possibility of integrating vulture nest recognition via machine learning
into the work supported by their aviation program

e Explore with key Tanzanian wildlife institutes the concept of developing a Tanzania National
Action Plan for Vultures

e Provide continued support and supervision to one PhD student.
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