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Summary

The current catastrophic decline in African vultures is caused mainly by poisoning, and killing
for consumption and belief-based use (traditional medicine). To find out more about the key
threats to vultures in West Africa, we assessed the main anthropogenic causes of vulture
mortality in Burkina Faso. We analysed incidents of mass vulture mortality, based on interviews
conducted in 2016 with local butchers, veterinarians, foresters, and abattoir watchmen at 44 sites
across the country. A total of 730 interviews revealed that poisoning was the main cause of
mortality of vultures in Burkina Faso (20 of the 23 mass mortality incidents described by
respondents were caused by poisoning). Poisoning was also the most lethal threat to vultures
(779 out of 879 known vulture deaths were due to poisoning). According to the survey,
intentional poisoning of vultures with poisoned baits (which comprised 15 out of 23 mass
mortality incidents) produced the highest number of victims (577 out of 879 dead vultures). The
number of vultures killed by poisoned baits was higher closer to the borders than elsewhere in
Burkina Faso and we believe these recent intentional vulture poisoning events in Burkina Faso
were intended to meet the growing demand for vulture body parts in West Africa. The survey
showed that unintentional poisoning was the secondmain cause of vulturemassmortality (5 out
of 23massmortality incidents comprising 202 of 879 dead vultures). Other important anthropo-
genic causes of vulture mortality included electrocution at electricity poles and motor vehicle
collisions. Our results highlight the need for awareness campaigns, improved policy and
legislation, and stronger commitment from governments in West Africa, to halt the trade in
vultures and prevent their extirpation.

Introduction

Today, vulture populations around the world are in serious danger (Safford et al. 2019). The
illegal use of poison continues to be the single most important threat to vultures throughout their
ranges (Margalida 2012, Pantović and Andevski 2018, Pauli et al. 2018, Alarcón and Lambertucci
2018), especially in Africa (Ogada et al. 2016a). In Europe, this practice appears to be common in
some countries, where it is mostly associated with human-wildlife conflicts involving predators
(Berny 2007, Margalida et al. 2008, Guitart et al. 2010, Pantović and Andevski 2018). In Asia,
several studies highlighted the decline of different vulture species suggesting that poisoning is the
main cause (MaMing and Xu 2015, Kim et al. 2016, Loveridge et al. 2019). In both North and
South America too, vultures have been killed in various poisoning incidents (Mineau et al. 1999,
Fleischli et al. 2004, Pavez and Estades 2016).

In Africa, over the last 30 years, populations of eight vulture species have decreased by an
average of 62% (Ogada et al. 2016a, Garbett et al. 2018). Well-known threats to vultures in Africa
include unintentional and intentional poisoning, and harvesting for belief-based use (also called
traditional medicine) and consumption (Ogada et al. 2016a, Botha et al. 2017, Margalida et al.
2019, Henriques et al. 2020). Additional threats to vultures include habitat degradation, motor
vehicle collisions, collisions with (or electrocution on) energy infrastructure, and decreasing food
availability (Ogada and Buij 2011, Ogada et al. 2012, 2016a). However, exposure to poison
remains themain threat for these birds in Africa because it is occurring with increasing frequency
and producing high mortality rates (Ogada et al. 2016b, Margalida et al. 2019, Henriques et al.
2020). There is a growing concern that poison and the other threats to vultures in Africa are
widespread and difficult to tackle, and the scientific data needed to address these threats remain
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largely lacking. Also, the vulnerability of vulture populations to
each threat, and the extent of the impact of these threats on vulture
populations, are not clearly defined for each country (Botha et al.
2017).

Unintentional poisoning of vultures often occurs in connection
with farmers whose livestock are predated by carnivores, or whose
crops are frequently raided by elephants, buffalo and other large
herbivores (Ogada et al. 2012). When farmers poison these animals
to mitigate conflict, the poisoned carcasses are consumed by vul-
tures, which then become unintentional victims of poisoning.
Vultures are also intentionally poisoned by poachers due to the
role they play as sentinels of the presence of dead animals, alerting
park rangers to illegal poaching activities (Ogada et al. 2016a,
Margalida et al. 2019). More recently, poisoned baits are being used
to harvest vultures for the trade in vulture body parts for belief-
based use (Buij et al. 2016, Daboné et al. 2019, Henriques et al.
2020). Indeed, although a variety of techniques are used to kill
vultures and other raptors for these purposes (Buij andCroes 2014),
the use of poisoned baits is probably the most widespread method
for acquiring vultures (Ogada et al. 2016b), often killing many
vultures at a single poisoning event. In a recent case, between
September 2019 and March 2020, more than 2000 Hooded Vul-
tures Necrosyrtes monachus were intentionally poisoned across
eastern Guinea-Bissau for belief-based use (Henriques et al. 2020).

Understanding threats to vultures is critical for developing
effective conservation strategies, and there is a clear need to
increase knowledge on these poisoning events in West Africa. In
this paper, we aim to explore the extent to which poisoned baits
are being used to acquire vultures for belief-based use, by using
surveys to assess the anthropogenic causes of vulture mortality
throughout Burkina Faso. Ultimately, we aim to highlight the
drivers of vulture declines in Burkina Faso and elsewhere in West
Africa. Given that toxic products such as pesticides are commonly
used to poison vultures (Ogada 2014) and given their rapid effect,
high efficacy (a large number of vultures may be killed in a single
incident) (Richards et al. 2017, Margalida et al. 2019, Henriques
et al. 2020) and their availability in this area, we expected that

poisoned baits would be the method most widely used to acquire
vultures for belief-based use. Vultures have become rare in Bur-
kina Faso’s neighbouring countries, and there are high levels of
demand for vulture body parts in countries such as Nigeria and
Benin (Buij et al. 2016). So, given that there are cross-border
relationships between communities in these countries, we
expected the intentional poisoning of vultures in Burkina Faso
to occurmore frequently in areas closer to the borders, where large
densities of vultures still occur.

Methods

Study area

Burkina Faso is a Sahelian, land-locked country in the centre of
West Africa between 9°20’ and 15°3’N, and 2°20’E and 5°3’W
(Figure 1). The climate is Sudano-Sahelian in which two seasons
alternate: a long dry season from November to May and a short
rainy season from June to October (MECV 2007, Ibrahim et al.
2014). Land use includes farmland, open savanna, urban areas, and
protected and wildlife management areas in which six vulture
species occur. These are the Hooded Vulture, White-backed Vul-
ture Gyps africanus, White-headed Vulture Trigonoceps occipitalis,
Rüppell’s Vulture Gyps rueppelli, Lappet-faced Vulture Torgos
tracheliotos and Egyptian Vulture Neophron percnopterus
(Weesie and Belemsobgo 1997, Borrow and Demey 2001, Thiollay
2006a, Portier 2007). Of these, the Hooded Vulture is the most
closely associated with human habitations (Mundy et al. 1992),
and it is very commensal with humans (Thiollay 2006b, 2007b,
Henriques et al. 2017). The other vulture species are confined to
protected areas (Mundy et al. 1992, Thiollay 2007a, Ogada and Buij
2011).We assumed thatmassmortalities of vultures would bemore
common in areas with high vulture densities, and so we focused our
survey on localities cited in the literature (Thiollay 2006a, 2007b),
and on areas known to have high numbers of vultures, based on our
own experience.We conducted our survey in 31 towns and 13 town-
ships spread across the country (Figure 1).

Figure 1. The locations of our 44 survey sites, and the main protected areas. Only the names of the main towns are given here, as not all surveyed site names appear on the map.

2 C. Daboné et al.

https://doi.org/10.1017/S095927092100054X Published online by Cambridge University Press

https://doi.org/10.1017/S095927092100054X


Data collection

We used a mixture of qualitative and quantitative methods to
gather and evaluate data through both structured and unstructured
interviews conducted from 3 January 2016 to 30 December 2016
(Kabir 2016). In each locality, interviewees were chosen according
to a nonprobability (purposeful) sampling method (Patton 2002).
This involved identifying and selecting individuals (or groups of
individuals) who are especially knowledgeable about or experi-
enced with a phenomenon of interest (Cresswell and Plano Clark
2011). In our study area, vultures (especially Hooded Vultures)
were historically, and still are, very close to butchers, veterinarians,
foresters, and abattoir watchmen (Mundy et al. 1992, Weesie and
Belemsobgo 1997, Thiollay 2006b). Vultures are legally protected
by local people because they provide an important public service
(Daboné et al. 2019) in terms of consuming scraps of meat at
markets and abattoirs, as well as carcasses of domestic animals
and wildlife. In Burkina Faso, foresters (and to some extent veter-
inarians) are assigned to control and safeguard protected species
including vultures. The people interviewed in this study (butchers,
veterinarians, foresters, and abattoir watchmen) were those whom
we considered would provide informative, high-quality responses
to our survey questions. They are key players for vulture conser-
vation in our study area and they frequently witness (or are alerted
of the occurrence of) mass vulture mortalities. A typical slaughter-
house workday in Burkina Faso involves, among other activities,
the slaughter of animals (ovine, caprine, bovine, porcine etc.) from
05h00 to 07h00 and veterinary control, to protect public health,
from 07h00 to 11h00. More than 30 butchers and at least one
veterinarian and slaughterhouse watchman remain actively present
on slaughterhouse sites every day. We aimed to survey 15 butchers
and at least one slaughterhouse watchman, one veterinarian, and
one forester over two or three successive days in each locality.
Throughout the survey, we considered parameters suggested by
Spradley (1979) and Bernard (2002), such as availability, willing-
ness to participate, and the ability to communicate experiences and
opinions, when identifying and selecting interviewees. Informed
consent was obtained from all of the interviewees involved in the
study. Moreover, once in a locality, if we learned of any incidents of
vulture mass mortality that had been reported to the court or to the
police, then we followed up on these events and went to the relevant
police station and/or the registry office of courts where the sentence
was passed. In this survey, we use the terms “incidents of mass
mortalities of vultures” to refer to any event in which at least five
vultures were killed. All surveys were carried out by the first author.

Structured interviews

Structured interviews, consisting of closed and open-ended ques-
tions, were conducted during slaughterhouse visits and face-to-face
with the interviewees, i.e. butchers, abattoir watchmen and veter-
inarians, between 08h00 and 11h00 (Appendix S1 in the online
supplementary material). Each interview took about 10 to 15 min-
utes to complete. Interviews with foresters took place in the after-
noon, in their offices, where wewould survey one forester (theHead
of Service) representing the service. Forester surveys took between
10 and 45 minutes to compete.

Unstructured interviews

Unstructured interviews were completed with the registrar of
court or the police officer who investigated each incident of

vulture mass mortality. Police minutes and court records were
then requested for consultation and reference purpose. In accord-
ance with legal provisions in Burkina Faso, these documents can
be available for consultation if requested. The interview process
was such that it assured interviewees anonymity and encouraged
proactive participation.We began by assessing whether interview-
ees were aware of the incidents of vulture mass mortality referred
to. We then asked interviewees to describe the circumstances
under which those incidents occurred (that is, the method used,
motivation, culprit, etc.).

Monitoring of incidents of vulture mass mortality

Vulture poisoning events were assessed and approved by foresters
or veterinary staff by i) checking for the presence of dead vultures
close to poisonedmeat or carcasses, ii) checking for poison residues
and the poison container or packaging, and iii) recording testi-
monies of people who witnessed the culprits of intentional poison-
ings of vultures. Dead vultures were identified by foresters and, if
needed, birds were photographed to facilitate further species iden-
tification. Poisoned meat or carcasses were destroyed by burning
them to prevent further vulturemortality and in some cases, vulture
carcasses were sent to Ouagadougou (the capital of Burkina Faso)
for further analyses to determine which toxic chemicals were used.
Regrettably, according to foresters and veterinarians, these analyses
were not followed up. We sent requests for information to the
service referred to, but did not receive an answer.

Data analysis

We conducted all data analyses using the SPSS statistical package
(IBM SPSS Statistics for Windows, Version 27.0). We used a
bivariate analysis (Pearson correlation) to assess the correlation
between the number of vultures killed at poisoned baits in each
mass mortality incident and the distance to the nearest inter-
national border. We also assessed (using a Pearson correlation)
the relationship between the abundance of vultures at each abattoir
and the distance to the nearest international border, and showed
that vultures were not any more abundant in localities in border
areas than elsewhere in Burkina Faso.

Results

Demographics

In the 44 localities surveyed, we completed a total of 730 interviews
with 660 butchers, 44 abattoir watchmen, 14 veterinarians and
12 foresters. All interviewees were men, from 17 to 82 years old
andmost (93%) were over 35 years old (Table 1). This skew towards
men may be because in an effort to select individuals or groups of
individuals with extensive knowledge or experienced with the
topics on which our survey questions were focused, we targeted
professions (butchers, veterinarians, foresters and abattoir watch-
men) in which women are currently very rarely hired in Burkina
Faso.Most interviewees (88%) had 5–25 years of experience in their
professions (Table 1).

Population trends of vultures

According to 98% of the interviewees, the Hooded Vulture is the
vulture species most closely associated with human habitations.
The other vulture species are reportedly confined to protected
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areas. Ninety percent of respondents noted a large decline in
numbers of vultures in their localities. According to 70% of inter-
viewees, this large decline is due to poaching for belief-based use.
Most (60%) of the respondents reported that the recent increase in
the occurrence of Hooded Vulture carcasses in their localities
(Table 2) is the result of the use of poisoned baits to obtain vultures
for belief-based use.

Mass mortalities of vultures

From 1 April 2010 to 12 December 2016, 23 incidents of anthropo-
genic mass mortalities of vultures were recorded in 15 localities in
Burkina Faso, resulting in the deaths of 879 vultures, of which
317 (36%) were beheaded (Table 3). Of these 23 incidents, 22 exclu-
sively involved Hooded Vultures, while the remaining incident
resulted in the deaths of individuals from four vulture species
(18 Hooded Vultures, 15 White-backed Vultures, six Rüppell’s Vul-
tures and three Lappet-faced Vultures; Table 3). Of the 23 anthropo-
genic mass mortalities of vultures, 20 incidents were poisoning
events. Of these 20 poisoning events, 15 were intentional, involving
the use of poisoned baits (resulting in the deaths of 577 vultures, or
nearly 66%), and five were unintentional (202 vultures, almost 23%).
In one incident, 10 vultures (just over 1%) were killed using a
slingshot, and in another incident, five vultures (less than 1%) were
electrocuted on a high-voltage power line. In the remaining incident,
where 85 vultures (almost 10%) were killed, the cause of mortality
was not determined. Our results suggest that poisoning is the main
cause (89% of vulture deaths) of anthropogenic mass mortality of

vultures in Burkina Faso. So, it seems that in Burkina Faso, poisoned
baits are the most widely used method of killing vultures, with the
most devastating effect on vulture populations.

Intentional poisoning events

Most (70%) of our interviewees highlighted poisoned baits as the
main cause of anthropogenic mass mortality of vultures (Table 2).
In these deliberate poisoning events, poisoned baits were reportedly
used by poachers to obtain vulture carcasses. Some of these vulture
carcasses were found to be missing body parts (always the head;
Table 3).

Culprits in intentional vulture poisonings

More than 75% of our survey respondents witnessed or heard about
intentional poisoning perpetrated by local people. Only 19% of
respondents suggested that perpetrators may be foreign nationals
(Table 2). These results are corroborated by four arrests where local
communities were found to be complicit in poisoning activities
(Table 4). The investigations following these arrests found that the
local people involved in poisoning events were incited by foreign
nationals, themselves stimulated by the decreasing availability of
vultures in their own countries and the increasing profitability of
the regional vulture trade. For example, in November 2012, a 32-
year-old local man with three Hooded Vulture carcasses was arrested
near the abattoir of Bitou, a township ~39 km fromTogo and ~10 km
fromGhana. In 2011, 50 beheadedHoodedVultureswere found at the
same abattoir (Table 3). Similarly, in December 2011, in Bogandé
town in eastern Burkina Faso, ~100 km from Niger, two Burkinabe
and a Nigerian woman were arrested with 71 dead Hooded Vultures
intended for export to Nigeria (Table 3). This evidence emanating
from arrests leads us to suspect that during the last decade, vultures
were deliberately poisoned throughout Burkina Faso for export to
neighbouring countries.While the number of vultures at abattoirs was
not higher closer to international borders (Pearson’s correlation test:
r= 0.44, P= 0.107, n= 10), the number of vultures killed by poisoned
baits showed a significant linear negative correlation with distance to
the nearest border (Pearson’s correlation test: r = –0.77, P = 0.003,
n = 10). This suggests that the number of vultures killed by poisoned
baits was higher closer to the borders than elsewhere in Burkina Faso.

Drivers of intentional poisoning

There seem to be two main drivers for poisoning by poachers and
their accomplices. As a result of the experience gained in their close
relationship with vultures, 79% of our survey respondents stated
that poachers and their accomplices harvest vulture body parts for
their own use, to treat a range of physical and mental diseases, or to
bring good luck during gambling, competitions and contests. How-
ever, 20%of respondents suggested that vultures are poached to sell,
due to the increasing profitability of the regional trade in vultures
for belief-based use (Table 2). Investigations into the four incidents
of intentional poisoning in which culprits were arrested and sen-
tenced (Table 4) showed that 90% of the Hooded Vultures killed by
poisoned baits (128 out of 143, Figure 2) were destined for trade in
local markets (which includes trade to foreign nationals who come
to Burkina Faso to buy vulture parts). When interrogating arrested
culprits, it emerged that the unit cost of a whole vulture was about
5,000 to 7, 500 CFA francs (~ USD 10-15). That would have yielded
about 540,000 CFA (~ USD 1,080) to two poachers arrested in one
of the intentional poisoning events. These investigations further

Table 1. Demographics of interviewees who took part in the structured
interviews

Number of
interviewees

Percentage
(%)

Profession Butchers 660 90,41%

Abattoir watchmen 44 6,02%

Veterinarians 14 1,91%

Foresters 12 1,64%

Gender Male 730 100%

Female 0 0%

Age 36–82 683 93,56%

21–35 36 4,93%

17–20 11 1,50%

Experience
(years)

5–10 35 4,79%

11–15 125 17,12%

16–20 134 18,35%

21–25 346 47,39%

>25 90 12,32%

Ethnic
group

Mossi 373 51,09%

Fulani 95 13,01%

Bissa 55 7,50%

Gourmantché 33 4,52%

10 other groups
(comprised less than 4%) 174 23,83%
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Table 2. Responses to questions addressed to the 730 interviewees who participated in the structured interviews. (“” is the number of respondents, and “%” is the
number of respondents as a percentage of the total).

n %

Do you know these birds? (photos of each
species were shown)

Hooded Vulture 730 100

White-backed Vulture 40 5,47

White-headed Vulture 30 4,10

Rüppell’s Vulture 1 0,13

Lappet-faced Vulture 0 0

Egyptian Vulture 0 0

Have you ever seen them around here? Hooded Vulture 714 97,80

White-backed Vulture 10 1,36

White-headed Vulture 6 0,82

Rüppell’s Vulture 0 0

Lappet-faced Vulture 0 0

Egyptian Vulture 0 0

Do you consider vultures as a constraint or
benefit for you / the community?

Benefit 593 81,23

Constraint 75 10,27

Do not know 62 8,49

Do you agree with that statement ‘Vultures
are declining’?

Yes 657 90

No 23 3,15

Do not know 50 6,84

Can you give the reasons for the decline? Natural causes 7 0,95

Poaching/intentional poisoning 511 70

Unintentional poisoning 74 10,13

Electrocution 44 6,02

Diseases 12 1,64

Motor vehicle collisions 6 0,82

Others: 8 1,09

Do not know 68 9,31

Who are the perpetrators of this poaching/
intentional poisoning?

Local people 384 75,14

Nationals from Nigeria 52 10,17

Nationals from Benin 33 6,45

Nationals from Ghana 13 2,54

Do not know 27 5,28

The uses of vultures poached/intentionally
poisoned

Intended for use by the poachers themselves 404 79,06

Intended to be traded 103 20,15

Do not know 4 0,78

Do you sometime encounter vulture
carcasses?

Yes 439 60,13

No 291 39,86

Have you ever witnessed a “vulture mass
mortality event*” in your locality or
elsewhere?

Yes 322 44,10

No 408 55,89

Have you ever heard about mass mortalities
of vultures in your locality or elsewhere?

Yes 423 57,94
No 307 42,05

*In this survey, we use the terms “incidents of mass mortalities of vultures” to refer to any unfortunate event in which there are at least five vultures killed.
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revealed that in some West African countries such as Nigeria, the
unit cost of a whole Hooded Vulture ranged from 50,000 to 75,000
CFA (~ USD 100–150).

Poisoned baits: Poachers’ operating method

Testimonies of people who witnessed the intentional poisoning of
vultures, and the confessions of the arrested culprits stated that

poachers used highly toxic pesticides (or local traditional tobacco)
to poison vultures. They attracted the birds using meat which was
sprinkled with poison or local traditional tobacco, and left on
abattoir roofs or on the ground where vultures gather to feed. After
consuming this poisoned bait, vultures are intoxicated and unable
to fly. Poachers either harvest the whole bird or take only the head.
This practice is reportedly done clandestinely at abattoirs, after
butchers, veterinarians and abattoir watchmen have left.

Table 3. Mass mortalities of vultures recorded in Burkina Faso from 2010 to 2016. In circumstances where the exact day of the incidents was not available, the first
day of the month was considered.

Date Location

Number of dead vultures

Ref*HV WBV RV LFV Total Cause V.P.A.

06-Jun-2012 Bitou 26 0 0 0 26 intentional poisoning – a

1-Aug-2013 Bitou 20 0 0 0 20 unintentional poisoning – a

8-Nov-2012 Bitou 31 0 0 0 31 intentional poisoning head a

1-Mar-2011 Bitou 50 0 0 0 50 intentional poisoning head b

1-Dec-2011 Bogandé 71 0 0 0 71 intentional poisoning head c

1-Sep-2010 Boromo 10 0 0 0 10 hunting – a

1-Sep-2015 Diabo 16 0 0 0 16 unintentional poisoning – a

1-Feb-2015 Dori 6 0 0 0 6 unintentional poisoning – a

1-Sep-2012 Dori 70 0 0 0 70 unintentional poisoning – a

1-Apr-2011 Dori 30 0 0 0 30 intentional poisoning head a

13-Apr-2012 Gourgou 15 0 0 0 15 intentional poisoning head a

6-Mar-2015 Kantchari 26 0 0 0 26 intentional poisoning – a

4-Aug-2015 Kantchari 20 0 0 0 20 intentional poisoning – a

19-Mar-2016 Kantchari 15 0 0 0 15 intentional poisoning – a

1-May-2011 Kelbo 110 0 0 0 110 intentional poisoning – a

1-Apr-2012 Kompianga 90 0 0 0 90 unintentional poisoning – a

06-Apr-2012 Kouba 26 0 0 0 26 intentional poisoning – d

13-Sep-2012 Ouagadougou 5 0 0 0 5 electrocution head a

12-Dec-2016 Parc Arly-Pendjari 18 15 6 3 42 intentional poisoning – a

9-Dec-2012 Tenkodogo 25 0 0 0 25 intentional poisoning head a

1-Mar-2011 Tenkodogo 30 0 0 0 30 intentional poisoning head a

1-Apr-2010 Tougouri 60 0 0 0 60 intentional poisoning head a

1-Mar-2015 Zabré 85 0 0 0 85 not determined – a

Ref= Reference, where a= This study; b= AIB (2012); c=Nabaloum (2012a); d=Nabaloum (2012b).HV=Hooded Vulture; WBV=White-backed Vulture; RV= Rüppell’s Vulture; LFV= Lappet-faced
Vulture. V.P.A. = Vulture’s body parts amputated.

Table 4. Intentional poisoning events in which culprits were arrested. (“n” = number of Hooded Vulture killed, ND = not determined).

Date locality n
Public officer
alerted

in charge of the
investigation Court Culprit identity

Use of dead
vultures

08-nov-2012 Bitou 31 forester Bitou police station Court of Tenkodogo Local people ND

11-Dec-2011 Bogandé 71 forester Bogandé police station Court of
Ouagadougou

Local people and
Nigerian

Exported to
Nigeria

06-Apr-2012 Kouba 26 forester Koubri police station Court of
Ouagadougou

Local people Exported to
Nigeria

13-Apr-2012 Gourgou 15 forester and
veterinarian

Tenkodogo police station Court of Tenkodogo Local people ND
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Unintentional poisoning of vultures

Almost 10% of our survey respondents reported unintentional
poisoning as one of the main causes of anthropogenic mass mor-
tality of vultures (Table 2). They reported that it was very common
to find the carcasses of poisoned vultures close to the carcasses of
poisoned animals which were killed to ‘protect’ livestock and crops.
For example, in Kompianga in April 2012, a farmer used Furadan
(a very toxic unregistered carbamate pesticide) to kill 12 crop-
raiding pigs, which resulted in the unintentional poisoning of
90 Hooded Vultures (Table 3) as well as four dogs, six cats, and
10 Pied Crows Corvus albus.

Other causes of mass mortality of vultures

Electrocution (6% of respondents), motor vehicle collisions (less
than 1% of respondents), and disease (more than 1% of respond-
ents) were the other causes ofmassmortality of vultures reported by
interviewees (Table 2). According to our survey respondents,
Hooded Vultures are often electrocuted by high-voltage power
lines, especially during the rainy season. In September 2013, five
vultures were electrocuted close to the abattoir of Ouagadougou
(Table 3). Motor vehicle collisions occur when vultures that are
feeding on the carcasses of road-killed animals are hit unintention-
ally by vehicles.

Discussion

Intentional poisoning of vultures in Burkina Faso for
belief-based use

We found that the number of vultures killed by mass-poisoning in
Burkina Faso increased with proximity to the country’s borders,
suggesting that the recent recurrence of intentional vulture poison-
ing events in Burkina Faso was intended to meet the growing
demand for vulture body parts in West Africa. These poisoning
events were likely driven by the decreasing availability of vultures in
other West African countries (Thiollay 2007b, Mullié et al. 2017,
Nosazeogie et al. 2018) and by the lucrative regional trade in vulture
body parts for belief-based use (Buij et al. 2016). Thus, Burkina Faso
appears to be one of the preferred areas for harvesting whole
vultures for illegal trade in West Africa. The results of this study
and the relatively high demand for vulture body parts in Nigeria
and Benin (Nikolaus 2011, Buij et al. 2016), show that these two
countries are important links in the trade network for vulture body
parts in West Africa. Previous studies have established that vulture
parts, their eggs and nest materials are sourced from an area
spanning Burkina Faso to Chad to supply the demand in Nigeria
and Benin (Mander et al. 2007, Nikolaus 2011, Buij et al. 2016,
Craig et al. 2018).

The economic value of the trade in vulture body parts in
West Africa

Some of the vulture carcasses found at poisoning scenes in Burkina
Faso were missing heads, which is the body part most used by
traditional healers, and which carries a higher price per unit than
any other body part (McKean et al. 2013, Awoyemi 2014). This
suggests that the trade in vulture body parts for belief-based use is
driving vulture poisoning in Burkina Faso. In this study, the local
value of a vulture harvested in Burkina Faso was 5,000 to 7,500 CFA

francs (~ USD 10-15), but vultures could be sold for 6–10 times
more than that in Nigeria. We estimate that an inculpated Nigerian
woman would have earned between 3,350,000 and 5,325,000 CFA
francs (~ USD 6,700–10,650) for the vultures that she harvested
once in Nigeria (Nabaloum 2012a). The high profits yielded by the
trade in vulture body parts might make this threat difficult to tackle
given the relatively impoverished conditions of the people in this
region.

The urgent need to increase enforcement of legislation in
this regard

To reduce and eventually to halt the intentional poisoning of
vultures for trade for belief-based use, we recommend and
encourage a review of current legislation and enforcement
actions that could lead to the successful prosecution of cases
involving poisoned vultures. In Burkina Faso, all vulture species
have been protected since 1960 by several legislative decrees of
which the most recent is the N° 1996-061-PRES/PM/MEE/
MATS/MEFP/MCIA/MTT of 11 March 1996 concerning the
regulation of the exploitation of Burkina Faso’s wildlife (http://
faolex.fao.org/docs/pdf/bkf4885.pdf; consulted on 10 November
2018). According to this decree, the hunting, capture, posses-
sion, and trade of vultures are banned and any person infringing
this provision shall be liable to sentences ranging from 6 to
36 months and/or to a fine of 100,000 to 1,000,000 CFA
(~ USD 200–2,000). For example, on 12 January 2012, three
culprits in Ouagadougou (Burkina Faso) received sentences
ranging from 3 to 18 months and a fine of 3,275,000 CFA
(~ USD 6,550) (Nabaloum 2012a). As a result of recent convic-
tions in Burkina Faso, poisoning for belief-based use has been
scarcer (B. Douamba, Head of Forestry Services, pers. comm.).
However, poisoning events have spread to other West African
countries where large densities of vultures still occur. One
example of this is the intentional poisoning of over 2,000
Hooded Vultures across eastern Guinea-Bissau, between
September 2019 and March 2020, to obtain vulture heads for
belief-based use (Henriques et al. 2020). In certain areas of West
Africa such as the western region of The Gambia, the Ziguinchor
department of southwestern Senegal, and in Guinea-Bissau,
Hooded Vultures still occur in high densities (Jallow et al.
2016, Henriques et al. 2017, Mullié et al. 2017). This suggests
that conservation actions and strategies need to be collaborative
and coordinated between West African countries to reduce and
eventually halt vulture poisoning and the trade in vulture parts
for belief-based use in this region.

Susceptibility of Hooded Vultures to intentional poisoning

Of the 15 incidents of intentional poisoning of vultures recorded in
our study, 96% of dead vultures were Hooded Vultures (n = 577).
This is perhaps surprising in light of the results of McKean (2004),
Boakye et al. (2019), and Mashele et al. (2021), who suggested that
poisoning of vultures for belief-based use is indiscriminate of
species. However, in West Africa, the other vulture species are
now confined to protected areas and the Hooded Vulture is the
only vulture species that is seen close to human settlements. It is
also the most common and widespread vulture throughout West
Africa (Thiollay 2007b). This widespread distribution and the close
commensal relationship with people in West Africa may have
further exposed the Hooded Vulture to the threat of poisoning
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for belief-based use. Corroborating this, Saidu and Buij (2013)
found that inWest African markets, 90% of the vulture parts found
were from Hooded Vultures.

Mass poisoning of African vultures and continent-wide
population declines

The belief-based use of vulture body parts is very common in West
Africa and has existed for many years (Buij et al. 2016), but with the
use of poisoned bait to harvest vultures (a method which produces
the highest number of victims in a single occasion), numbers of
vultures are expected to decline rapidly in this area. Indeed, accord-
ing toMonadjem et al. (2018) andMurn and Botha (2018), vultures
are supremely adapted to scavenging and are therefore vulnerable
to the threat of meat baits that are laced with poison. Furthermore,
vultures generally show gregarious feeding behaviour, which
increases their vulnerability to poison (Houston 1996, Ogada
et al. 2012). For example, between 2012 and 2014, 11 poaching-
related vulture poisoning incidents recorded in seven African
countries killed 2,044 vultures (Ogada et al. 2016b). More recently,
537 vultures were reported dead close to the Botswana and
Zimbabwe border due to the consumption of three poached ele-
phant carcasses laced with poison (Africa Geographic 2019). Sev-
eral studies (Hille and Collar 2011, Ogada and Buij 2011, Mullié
et al. 2017) suggest that poisoning is currently the main threat to
vultures in Africa, resulting in population declines (Ogada and
Keesing 2010, Virani et al. 2011, Ogada et al. 2016b, Di Vittorio
et al. 2018, Garbett et al. 2018). This decline assessed at about 80%
or more for seven vulture species, over three generations (Ogada
et al. 2016a, Mullié et al. 2017) could lead some species to the brink
of extinction if it is not mitigated (Monadjem et al. 2018, Murn and
Botha 2018).

Cultural value of vultures and impact of trade for
belief-based use

In Europe and the USA, vultures have been reported to (rarely)
attack and sometimes kill livestock (if food is lacking and/or if the
animals are already in a weakened state: immobile, sick, weak, or
abandoned lambs at, or soon after, birth) (Avery and Cummings
2004, Margalida et al. 2011, 2014, Duriez et al. 2019, Lambertucci
et al. 2021). In South Africa too, following a recent drought and
presumed food shortages in some areas, there have been reports
of vultures killing livestock (L. J. Thompson pers. obs.). Accord-
ing to Lambertucci et al. (2021), this behaviour is rare and does
not imply that vultures are efficient predators or hunters which
may represent a significant threat to livestock production. In
West Africa, vultures are considered harmless to livestock, and
people value vultures for the critical ecological services they
provide (Ogada et al. 2012). For these reasons, people consider
vultures to be sacred and they provide protection to vultures in
some areas of Burkina Faso (Daboné et al. 2019). At the same
time, the widespread harvesting of vultures for belief-based use is
apparently in contrast to the protection that is usually afforded to
vultures in this area. Our study shows that the increasing prof-
itability of the regional trade in vulture body parts is probably the
main driver of poisoning, undermining the local cultural value of
vultures. The intentional poisoning targeted at vultures for trade
for belief-based use appears to be a recent practice inWest Africa
(Buij et al. 2016, Daboné et al. 2019, Henriques et al. 2020). In
Burkina Faso, the first incidents of these intentional poisonings
were reported in 2010, when vulture populations were already
decreasing. In their West African range, from the 1970s to 2004,
the number of Hooded Vultures declined from 84 to 46 individ-
uals every 100 km, a decrease of 45% (Thiollay 2006a, 2006b).

Figure 2. The intended uses of Hooded Vultures killed into four incidents of intentional poisoning in which culprits were arrested and sentenced by Burkina Faso’s police and the
courts (n = 143 recorded deaths, Table 4).
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The intentional poisonings that have occurred over recent dec-
ades have probably hastened the decline of vultures which was
already well underway in Burkina Faso and in otherWest African
countries.

Availability of toxic substances used for poisoning

Beyond these targeted poisonings, the unintentional poisoning of
vultures has probably contributed to the large decline of vultures
in West Africa. Indeed, based on the results of this survey, only
five unintentional poisoning events killed at least 202 Hooded
Vultures. According to the veterinarians we surveyed, the under-
lying factor is the indiscriminate and widespread use of pesti-
cides, rodenticides and veterinary drugs that are cheap to buy,
and easily accessed across the highly porous borders in West
Africa. The veterinary drugs referred to by veterinarians in our
survey were (in no way exhaustive and for reference only): Benzyl
benzoate, Ivermectin, Ivomec, Limoxin-200 LA, Oxytetracycline,
Peni Strepto, trypamidium, Diminazeme aceturate, Isometami-
dium chloride, and Veriben. Furthermore, many of pesticides
commonly used in this area are not registered by the Sahelian
Pesticides Committee (CSP; effective since 1994 in member-
states of CILSS including Burkina Faso) (Table 5) and yet it is
common to find them openly for sale in markets. According to
Thiollay (2006a), this widespread use of pesticides and rodenti-
cides in West Africa has led to vulture declines. If we are to
significantly reduce unintentional (often illegal) poisoning of
vultures, there is an urgent need to review, develop and signifi-
cantly increase the enforcement of appropriate legislation to
control, ban or restrict the sale, storage, distribution, use and

disposal of toxic chemicals involved in the indiscriminate killing
of wildlife.

Conclusion

West Africa is a key site for the conservation of African vultures
because, despite the collapse of vulture populations highlighted in
this area 30–40 years ago (Thiollay 2006b, Ogada et al. 2016a), in
some areas, vultures still occur in appreciable densities (Jallow
et al. 2016, Henriques et al. 2017). However, the rapid rise in
reports of vultures killed using poisoned baits is alarming and
presents a serious conservation challenge for vultures in this
region. Elsewhere, as in Europe, suitable conservation actions
have been implemented and vultures are increasing in number
and recolonising their old ranges (Safford et al. 2019). In West
Africa, although local actions are emerging, a lot more needs to be
done by governments, NGOs, research institutions, and the
media, to ensure sustainable vulture conservation. Priority actions
include: a) restricting access to and use of hazardous toxic sub-
stances whichmay be used to poisonwildlife including vultures; b)
training of personnel (foresters and veterinarians) to detect and
respond to wildlife poisoning incidents; c) conducting research on
vultures to update population trends, breeding success and dis-
tribution in protected areas and adjacent communities, and d)
compiling and enacting a regional action plan for sustainable
vulture conservation in West Africa.
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