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Poisons have long been used to kill wildlife throughout the world. An evolution has occurred from the use of plant- and
animal-based toxins to synthetic pesticides to kill wildlife, a method that is silent, cheap, easy, and effective. The use of
pesticides to poison wildlife began in southern Africa, and predator populations were widely targeted and eliminated.
A steep increase has recently been observed in the intensity of wildlife poisonings, with corresponding population
declines. However, the majority of poisonings go unreported. Under national laws, it is illegal to hunt wildlife using
poisons in 83% of African countries. Pesticide regulations are inadequate, and enforcement of existing legislation is
poor. Few countries have forensic field protocols, and most lack storage and testing facilities. Methods used to poison
wildlife include baiting carcasses, soaking grains in pesticide solution, mixing pesticides to form salt licks, and tainting
waterholes. Carbofuran is the most widely abused pesticide in Africa. Common reasons for poisoning are control of
damage-causing animals, harvesting fish and bushmeat, harvesting animals for traditional medicine, poaching for
wildlife products, and killing wildlife sentinels (e.g., vultures because their aerial circling alerts authorities to poachers’
activities). Populations of scavengers, particularly vultures, have been decimated by poisoning. Recommendations
include banning pesticides, improving pesticide regulations and controlling distribution, better enforcement and
stiffer penalties for offenders, increasing international support and awareness, and developing regional pesticide
centers.
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Introduction

The use of poisons to kill wildlife has a long history
worldwide. More recently, synthetic pesticides have
replaced traditional plant- and animal-based poi-
sons used to deliberately kill wildlife—a particular
problem in developing regions that harbor signifi-
cant wildlife populations. Such is the case in Africa,
where the poisons used to kill wildlife can be best
described as silent, cheap, easy (to obtain and use),
and effective. Here, such agents are increasingly
the method of choice for killing damage-causing
animals,1–4 harvesting wild animals for food,5–7

and for traditional medicine,8,9 and they are in-
creasingly used to poach elephants for ivory, rhinos
for horn, and carnivores for fur.10–13 Apart from
intentional poisoning, populations of nontargeted
wildlife—particularly vultures—have declined dra-

matically owing primarily to feeding on poisoned
carcasses.14,15 The blatant and widespread abuse of
agricultural pesticides to kill wildlife is illegal, yet as a
result of lax attitudes toward enforcement combined
with inherent difficulties in preventing pesticide
abuse, they have become one of the most widely
used means of killing wildlife in Africa.4,6,16–19

This review focuses on the deliberate abuse of
poisons used to kill or harvest wildlife (often for
human consumption) in Africa. It also examines
historical wildlife poisoning methods and agents,
including their historical and political context in
southern Africa, which is particularly relevant to un-
derstanding the current poisoning situation in that
region. The majority of the review is dedicated to the
increasing intensity of wildlife poisoning incidents
seen across Africa since the 1990s and evidence for
subsequent wildlife population declines, including
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the unintentional effects on nontargeted popula-
tions. It describes the prevalent methods of poison-
ing wildlife, the most abused pesticides, the inher-
ent challenges of reporting and monitoring abuses,
and the lack of pesticide regulation in Africa. The
national laws intended to protect wildlife from poi-
soning within each African country are discussed
alongside relevant international conventions. The
main drivers behind wildlife poisoning are discussed
in detail, emphasizing the effects on species and
populations at local and regional levels. Finally, the
review provides recommendations and considera-
tions for tackling the menace of wildlife poisoning
in Africa.

Historical use of poisons in Africa against
wildlife
Our knowledge of poisonous substances, and their
effects, has been described throughout much of
recorded history.20 Since prehistoric times, poison
arrows have served as both a weapon of war and
a tool to kill game animals.21 The Ainos of Japan
used poisoned arrows to kill game and were able to
consume the meat without harm, providing that a
small portion of the flesh surrounding the wound
was removed.21 In Central and South America, poi-
sons have been extensively applied to the tips of
darts inserted into a blowgun.21 Poison arrows were
ubiquitous in Africa, with the most conspicuous use
recorded along the west coast in Gabon, by the pyg-
mies of central Africa, and among the Somali.21,22

Their use has also historically been favored by the
Bushmen of southern Africa, representing the oldest
known evidence of hunting using poison.23

A variety of poisons were used, differing by ge-
ographic region. The pygmies used one of many
plant-based toxic alkaloids from the genus Strychnos
that is widely distributed across the tropics.24 The
Bushmen favor poisons from a variety of sources,
including the pupae of the small beetle Diamphidia
simplex, snake venom, and plant extracts.23,25 The
Muntschi (or Munchi) tribe in northern Nigeria
tipped their arrows with a “dreaded poison” that
was said to kill a man in 10 min by stopping his
heart.26 Its major toxic ingredient was the glucoside
strophanthin that likely originated from the seeds of
Strophanthus hispidus, which were widely used for
arrow poison in West Africa.26 In addition to the
toxic substances acquired from plants and animals,
it is believed that some arrows were also dipped

in the flesh of putrefying corpses to become carri-
ers of bacterial infection,26 though it is unclear if
these were applied to kill game or reserved solely as
weapons of war.

Apart from arrow poisons, the use of poisons to
kill or debilitate fish has a long history in Africa, as
well as in many other tropical regions throughout
the world.27 Poisons were procured from a number
of plants, including Tephrosia spp. in east and south
Africa, and Mundulea sericea was used throughout
tropical Africa.27 Although the applications of these
plants varied, only a certain part of the plant was
used in most cases, such as the bark or root, which
was mashed between stones and thrown into a pool
or netted-off section of a river.27 The poison acted on
the respiratory organs, first stupefying the fish and
eventually killing it.27 According to Howes,27 “the
fish obtained by the use of these poisons seem to be
in no wise rendered unwholesome for food.” How-
ever, according to Greenway,28 “most locals agreed
that fish caught by the use of Mundulea bark were
eaten with considerable risk of poisoning and that a
number of such cases were known to them.” Mund-
ulea is claimed to be more poisonous than Tephrosia
and capable of driving crocodiles from the river, if
not killing them.28 Indeed, in an historic record of
the use of poisons against predators by Africans,
Greenway28 states that a game warden informed
him that all the crocodiles had been cleared from
the Umba River, Kenya by the Wakamba, who used
a (very effective) poison presumed to be Mundulea.

Southern Africa: the turning point in poisoning
practices and outlooks toward wildlife
Hostile attitudes toward dangerous predators have
likely existed since the dawn of humankind; how-
ever, European settlers have been widely perceived
to have introduced an extermination mentality
toward predators and scavengers in Africa.29–31 As
early as 1652, European settlers in the Cape Colony
(South Africa) targeted carnivores (e.g., lions and
hyenas) and crop-raiding animals (e.g., antelope,
porcupines, and moles) because of real and per-
ceived threats to human lives and food production,
respectively.32 The first control program to destroy
“vermin” was introduced in 1656.32 By 1814, the
British authorities in Cape Colony incentivized the
destruction of carnivores33 through a combination
of methods that included poisoning and trapping.
The first Wild Animal Poisoning Club was formed
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in 1884, and the clubs began meeting in an
annual congress after 1887.33 Declaring that forest
reserves that had been recently protected from
hunting were refuges for vermin, the clubs took
it upon themselves to lay poisoned meat in the
reserves and to award public bounties for animal
destruction, among other initiatives.33,34 By the
late 19th century, poison (particularly strychnine)
was favored to eradicate wild carnivores, especially
jackals.35 As under other colonial regimes, notably
Australia,32 synthetic poisons were introduced to
Africa, and their use to eradicate predators was
encouraged and disseminated via the Department
of Agriculture and its agricultural journal.35

In addition to poisoning wild carnivores, the
colonial government in the Transkei and Eastern
Cape routinely targeted African-owned game hunt-
ing dogs with poisoned baits of meat and bread laced
with strychnine, a situation that was mirrored in
colonial Namibia at the same time.34 In fact, there is
a long history of the use of poisons as a political tool
and as weapons of bio-warfare in southern Africa.36

The significance of these should not be overlooked
when examining the countries where poisons are
frequently used against wildlife today. Poisons were
used to fight guerilla wars in Angola, Zimbabwe, and
Mozambique,36 by the colonial government in Ger-
man Southwest Africa (Namibia) to eliminate the
native Herero people,37 and to fight political dissi-
dents in apartheid South Africa.36 A frequent tactic
was to poison waterholes.36,37

Lethal predator control was widespread in south-
ern Africa (South Africa, Namibia, Botswana, and
Zimbabwe), and wild dogs were the first to be elim-
inated from the region, followed by lions (Panthera
leo), spotted hyenas (Crocuta crocuta), and chee-
tahs (Acinonyx jubatus).29,38,39 Black-backed jackals
(Canis mesomelas) were the main targets of poi-
soning campaigns by small-stock (e.g., sheep and
goats) farmers.29,38,39 Birds of prey including vul-
tures were also deliberately targeted because of their
potential to kill lambs and irrational fears that they
could carry off children.29 More recent evidence
suggests that the history of intensive wildlife poi-
soning in southern Africa has carried on with lit-
tle respite since the intensive poisoning campaigns
of the late 1880s. Historical declines in the range
and numbers of Cape vultures (Gyps coprotheres) in
Cape Province from before 1905 until 1978 suggest
that poisoning remained a problem throughout this

period, particularly for carnivores, but there were
also campaigns specifically targeting the “vulture
problem.”40 Other raptor species in Cape Province,
particularly eagles—tawny Aquila rapax and long-
crested Lophaetus occipitalis—showed range retrac-
tions between the periods 1700–1969 and 1970–
1979 owing to persecution by small-stock farmers.41

From the mid-1970s through the mid-1980s, poi-
soning campaigns against black-backed jackals were
ongoing in areas of South Africa.42 By 1980, there
were already reports of large numbers of vultures
(more than 100) poisoned in the Caprivi region of
Namibia.29,43,44

History of wildlife poisoning in other areas of
Africa
Compared to southern Africa and to a lesser ex-
tent North Africa, the arrival of European settlers in
the rest of Africa was more recent and their num-
bers were significantly less.45 Nevertheless, where
European-style ranching was the norm, there are
numerous reports of the use of poisons, and strych-
nine in particular, to control problem animals and
their subsequent effects on scavengers. Jackson46

wrote of the demise of Rüppell’s vultures (G. ruep-
pellii) in the Kenyan highlands due to strychnine
poisoning during the early 1900s. In 1928, the Game
Department in Kenya recruited two officers to con-
trol problem animals either by trapping, shooting,
or poisoning.47

Of particular note was the entrenchment of the
use of poisons to control problem animals by
government wildlife authorities, a situation that
has continued into recent decades.31,48–51 In west
and central Africa, strychnine poisoning campaigns
were organized annually by the administration
charged with livestock development.52 In Senegal,
wildlife was systematically poisoned with strychnine
between 1950 and 1965, a situation that began un-
der French colonial rule.53 Between 1970 and 1972,
55 lions were poisoned with strychnine in what was
then known as Upper Volta (Burkina Faso).54 In
Morocco, carnivores such as jackals and foxes were
poisoned with strychnine in a campaign that likely
began around the mid-20th century.55–57

By the time of independence, the use of poi-
sons to eliminate predators and scavengers was
widespread in Africa, and synthetic chemicals had
spread among the native African population. As of
the 1960s and early 1970s, the majority of ranches in
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Laikipia, Kenya were using strychnine and the cattle
dip toxaphene to poison predators.58 Verschuren59

noted during a survey of wildlife in Zaire (Demo-
cratic Republic of Congo) that lions were poisoned
at baited carcasses, which also caused significant
declines of vultures in several parts of the coun-
try. During the 1980s in Uganda’s Murchinson Falls
National Park, the local community poisoned water-
holes and used poisoned baits to slaughter wildlife
within the park.60

Wildlife poisoning 1990s to present

The dramatic increase in Africa’s human popula-
tion from the 1980s onward61 brought about in-
creased conflicts with wildlife over land and food
resources (especially with carnivores),52 and ush-
ered in the general commodification of the conti-
nent’s resources, including wildlife.62 These changes
have been reflected in the overall intensification
and spread of wildlife poisoning over the past
three decades, and there is substantial evidence
of corresponding population declines in lions,1,63

raptors,64,65 Cape vultures,66 bearded vultures
(G. barbatus),67 tawny eagles (A. rapax),68 large
mammals,69 vultures,14 and hyenas.70

Classification of exposure, difficulties in
detecting and monitoring, and sublethal
exposure
The circumstances involving lethal exposure to
pesticides can be classified as (1) accidental—from
approved/labeled use, (2) misuse, and (3) deliberate
abuse.71 Accidental mortality ensues when pesti-
cides are applied to the approved target, at the proper
dose.71 In Africa, this is frequently the case following
the spraying of pest species such as locusts, tsetse
flies, and quelea birds,72–76 with birds of prey often
the unintentional casualties.75,77 A pesticide is con-
sidered to have been misused when the specified in-
structions are not followed.71 In the last case, which
is the focus of this review, pesticides are used in a
deliberate or illegal attempt to poison animals, and
secondary poisonings of scavengers can result be-
cause of the high concentrations typically applied.71

Exact figures are hard to come by because most
wildlife mortality is not reported, and even less is
confirmed.78,79 A mortality pyramid (Fig. 1) gives
a generic representation of the underreporting of
poison-related mortality and emphasizes that the
data presented herein represent a tiny fraction of

Figure 1. Generic relationship of actual wildlife mortality and
the information received. Most wildlife mortality is unaccounted
for. Adapted from Ref. 78.

the actual scale of poisoning in Africa.78 Through-
out most of Africa, there are no organized monitor-
ing systems to record poisonings, and rural Africans
frequently do not report incidents involving wildlife
to the authorities or village leaders.80,81 Even when
poisoning incidents are reported, local authorities
may be reluctant to share information with con-
servationists and wildlife organizations.81 Further,
remote field conditions limit the collection of sam-
ples, and few countries have protocols in place to
preserve the forensic integrity of field samples.81,82

Laboratory testing of suspected poisoned carcasses
is expensive and difficult, and most countries in
Africa lack proper (and modern) testing equipment
and storage facilities.81,82 South Africa is the only
country in Africa that has an organized body ded-
icated to the problem of wildlife poisoning. The
Endangered Wildlife Trust’s Poison Working Group
estimated that in excess of 500,000 wild birds and
animals die from poisoning alone in South Africa
every year.2

The evidence presented herein focuses solely on
wildlife mortality events, but the use of pesticides
can have delayed sublethal (chronic) effects.83 Sub-
lethal exposure can lead to reduced survival in
exposed individuals,84 as animals can be behav-
iorally or physiologically impaired from pesticide
exposure, but die from other proximate causes.85–87

There is substantial evidence among African
wildlife, particularly in birds, of pesticide residues
at levels sufficient to cause sublethal effects (e.g.,
eggshell thinning) to populations,88–92 though the
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majority of these studies were performed decades
before the current levels of pesticide usage in Africa.

National laws and international conventions
The wildlife laws of 38 out of 46 African countries
specifically mention that it is illegal to use poison,
poison bait, or poisoned weapons for the purpose of
hunting wildlife (Table 1). The most comprehensive
legislation against the use of poison to kill wildlife
can be found in South Africa, Ethiopia, Kenya (but
see legal loopholes below), Namibia, and Botswana,
where the use of poisons and/or pesticides for killing
wildlife is outlawed under any circumstances. In the
remaining 42 countries, the legislation against the
use of poisons is typically found under the laws con-
cerning hunting regulations. North African coun-
tries (Morocco, Algeria, Tunisia, and Egypt) have
the weakest legislation against wildlife poisoning;
none of their laws specifically state that the use of
poisons to hunt or kill wildlife is illegal. Other coun-
tries whose legislation does not specifically mention
that using poisons is illegal include Lesotho, Mada-
gascar, Mali, and Zimbabwe.

A case study in Kenya has highlighted the need
for African countries to harmonize national laws to
close existing legal loopholes that still surround the
matter of using poisons to kill wildlife.93 Laws on
poisons and pesticides typically fall under a number
of different (and often conflicting) legislative acts,
which assign varying motivations with regard to
their use. In Kenya, laws on pesticides fall under
the Pest Control Products Act, the Pharmacy and
Poisons Act, the Wildlife Act, the Fisheries Act, the
Agricultural Act, the Veterinary Surgeons Act, and
the Environmental Management and Coordination
Act.93 Therefore, it may be possible under Kenyan
law to legally use poisons against wildlife under the
existing legislation because some laws, notably the
Pharmacy and Poisons Act, justify the right to use
poisons against wildlife.

The African Convention on the Conservation of
Nature and Natural Resources prohibits the use
of drugs, poisons, poisoned weapons, or poisoned
baits for hunting, capturing, or fishing. The conven-
tion was signed by 40 African countries in 1968, and
a revised edition was adopted in 2003.94 Although
it is the most comprehensive regional treaty on the
environment and the conservation of natural re-
sources, like most international conventions, there
are few penalties for noncompliance, making spe-

cific implementation difficult and full implementa-
tion very unlikely. As of 2010, only eight countries
had ratified the revised convention, which falls be-
low the 15 countries necessary for its enforcement.95

Three international conventions address the is-
sues of production, use, trade, and responsibili-
ties involving hazardous chemicals. The Basel Con-
vention controls the transboundary movement of
hazardous wastes and their disposal.96 The Stock-
holm Convention controls and eliminates produc-
tion and use of persistent organic pollutants.97 The
Rotterdam Convention focuses on prior informed
consent as a key tool for developing countries to
make informed decisions on the import and use
of highly toxic chemicals. It enables member gov-
ernments to exchange information on banned or
severely restricted chemicals and to prevent un-
wanted trade in the chemicals listed in Annex III
of the Convention.98 Annex III of the Rotterdam
Convention lists pesticides that have been banned
or severely restricted for health or environmental
reasons, and, notably, many of these pesticides are
still widely used in Africa.99 All African countries ex-
cept for Egypt, Algeria, Sierra Leone, South Sudan,
the Central African Republic, Angola, and Tunisia
have ratified the Rotterdam Convention. One of the
world’s biggest exporters of pesticides, the United
States, has also failed to ratify it.100

Existing regulations and enforcement
Surveys undertaken in towns and surrounding
regions throughout Kenya regarding the abuse of
carbofuran to kill wildlife have shown that this
pesticide is widely abused in pastoralist areas and
in large farms supporting commercial agriculture,
including rice schemes.4,101 Nuisance animals in-
cluding lions, hyenas, leopards (P. pardus), rodents,
warthogs (Phacochoerus africanus), birds of prey,
and bees were targeted.4,101 In Kenyan rice schemes,
carbofuran is frequently used to poison waterbirds
and other birds that are sold as bushmeat to con-
sumers who are aware that the highly toxic pesti-
cide was used to procure the meat.6,101 Bushmeat
is perceived as more nutritious than conventional
livestock.6

Even pesticides registered for restricted use or sold
only on prescription are easily available over the
counter in Africa.4,7,19,64 Regulation of hazardous
pesticides in Africa is clearly inadequate, and the
onus has been put on individual researchers to prove
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Table 1. List of 46 African countries, 38 of which have legislation specifically mentioning that poison is illegal to use
for hunting wildlife

Countrya Name of legislation

Year

enacted

Illegal to

hunt

wildlife

Illegal to

use for

fishingb Comments

Algeria Law no. 83–03 1983 No Laws against use of chemicals in

environment, but not against wildlife

Angola Decree no. 40.040 1955 Yes

Benin Law no. 87–014 1987 Yes

Botswana Wildlife

Conservation

and National

Parks Act

1992 Yes Use of any poisoned weapon for killing

any problem animal is illegal. Any

person seen or found on any land in

possession of poisoned bait or

weapon without permission is

prohibited

Burkina Faso Decree no.

111/PRES

1997 Yes Yes May be authorized for problem animal

control

Burundi Decree Chasse et

Peche

1937 Yes

Cameroon Law no. 94/01 1994 Yes Yes

Central

African

Republic

Ordonnance no.

84.045

1984 Yes

Chad Law no. 14/PR/2008 2008 Yes Yes

Congo Law no. 37–2008 2008 Yes

Djibouti Decree no.

2004–0065

2004 Hunting, capture, and trade of all

wildlife is prohibited

Democratic

Republic

of Congo

Law no. 82–002 1982 Yes

Egypt Law no. 4 1994 No Yes

Law no. 102 1983

Act 124 1983

Equatorial

Guinea

Law no. 8/1.988 1988 Yes

Eritrea Proclamation

155/2006

2006 Hunting prohibited unless authorized

by the Minister

Ethiopia Regulation No.

163/2008

2008 Yes Problem animals cannot be killed using

poisons

Gabon Law no. 0016101 2001 Yes Yes

Gambia Wildlife

Conservation Act

1977 Yes

Ghana Act 43 1961 Yes

Guinea Law no. L/97/038 1997 Yes

Guinea-

Bissau

Decree no. 40.040 1955 Yes

Ivory Coast Law no. 41 1965 Yes

Continued
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Table 1. Continued

Countrya Name of legislation

Year

enacted

Illegal to

hunt

wildlife

Illegal to

use for

fishingb Comments

Kenya Wildlife

Conservation

and Management

Act

2013 Yes Yes Hunting is prohibited; problem animals

cannot be killed using poisons

Fisheries Act 1991

Lesotho Environment Act 2001 No

Forestry Act 1998

Liberia Wildlife and Parks

Act

1988 Yes

Madagascar Ordinance no.

60–I26

1960 No Provisions against use of explosive

weapons, but not poisons

Malawi National Parks and

Wildlife Act

1992 Yes

Mali Law no. 95–31 1995 No

Mauritania Law no. 97–006 1997 Yes

Morocco Law no. 29–05 2011 No

Mozambique Decree no. 40.040 1955 Yes

Namibia Nature

Conservation

Ordinance

1975 Yes Yes Minister can appoint qualified person

to use poisons for problem animals

Niger Law no. N98–007 1998 Yes

Nigeria Wild Animals Law 1963 Yes

Rwanda Decree-Law Office

Rwandais du

Tourisme et des

Parcs Nationaux

1974 Yes

Senegal Law no. 86–04 1986 Yes

Sierra Leone Wildlife

Conservation Act

1972 Yes Legislation only covers hunting within

protected areas

Somalia Law no. 15 1969 Yes

South Africa Fertilizers, Farm

Feeds,

Agricultural

Remedies and

Stock Remedies

Act

1947 Yes Yes

South Sudan Wildlife

Conservation

and National

Parks Act

2003 Yes

Sudan Preservation of

Wild Animals

Ordinance

1935 Yes

Continued
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Table 1. Continued

Countrya Name of legislation

Year

enacted

Illegal to

hunt

wildlife

Illegal to

use for

fishingb Comments

Swaziland Protection of Fresh

Water Fish Act

1938 Yes Yes

Game Act 1953

Tanzania Wildlife

Conservation Act

2009 Yes Possession of poison with intention is

an offence

Togo Ordinance no. 4 1968 Yes Yes

Tunisia Forestry code, law

no. 88–20

1988 No

Uganda Wildlife Act 1996 Yes

Zambia Wildlife Act 1998 Yes Yes

Zimbabwe Parks and Wildlife

Act

1975 No Yes Minister can issue permit to fish with

poison

aLibya not included because of difficulty in translating legislation from Arabic; island nations apart from Madagascar
were not included.
bAll efforts were made to check wildlife legislation. For fish, legislation was included if it was included within wildlife
legislation or was otherwise easily accessed. Therefore, the list of countries with legislation against using poisons for
fishing may not be complete and are left blank for countries that may have separate fisheries legislation.

that pesticide abuse is occurring. In Kenya, the Pest
Control Products Board (a regulatory agency) orig-
inally claimed no knowledge of the abuse of car-
bofuran to kill wildlife but offered their coopera-
tion if it was proved that the abuse was actually
happening.4,81

Methods used to poison wildlife
Various methods are employed to poison wildlife,
all of them indiscriminate (i.e., unselective toward
the target animal). Exposure to a poison either
through ingestion or via dermal contact, as the case
may be, can be fatal to any animal.102 Worldwide,
baited carcasses are the most common means of
killing predators and scavengers.103,104 Typically, an
opened carcass or pieces of meat are sprinkled with
an odorless pesticide.81 Poisoned scavengers can be
found in large numbers around the baited carcass,
but, depending on how toxic and/or fast acting
the pesticide, some animals succumb far from the
site of exposure, confounding the true estimate of
mortality.105

Numerous bait types are prepared to capture wa-
terbirds and granivorous birds such as doves and
pigeons. In western Kenya, bird poachers poison
waterbirds using snails as bait.6 The poachers collect
Bulinus snails and use a thin stick to force the snail
against its shell and then insert carbofuran gran-

ules into the shell cavity.106 They also use termites
and small fish that are laced with poison as bait.6

Granivorous birds are poisoned using rice or maize
grains that have been soaked in poison diluted with
water.6,17

Bushmeat is poisoned by mixing pesticide with
salt and placing it on the soil in areas that the animals
are suspected to inhabit. The animals are attracted
to the salt and are killed when they come to lick the
mixture.107

The technique of poisoning waterholes is typi-
cally favored to harvest fish but has been increas-
ingly used to kill elephants for ivory,11 to harvest
bushmeat,11,108 and to kill problem animals.11,80

Poisoning waterholes or rivers not only kills aquatic
animals, but can also kill or harm terrestrial an-
imals (including humans) that use the water for
drinking.7,109

Poisons used
The use of traditional poisons is waning107 owing
to the easy availability of inexpensive, highly toxic
agricultural pesticides.4,100,110–112 Other substances
used include brake fluid8 and tobacco or snuff.113

All classes of pesticides have been used to poison
wildlife, including organochlorines, organophos-
phates, carbamates, and pyrethrins (Table 2). Car-
bofuran is the most widely abused pesticide in Africa
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Table 2. List of most abused pesticides in Africa

Classification Common name Country Reference

Acaricide Amitraza Kenya 114

Alkaloid Strychnine Botswana, Namibia, Niger, South

Africa, Tanzania

17, 114–122

Carbamate Aldicarbb Botswana, Malawi, Namibia, South

Africa, Zambia

11, 17, 18, 115, 123, 188

Carbamate Carbofuran Botswana, Ghana, Kenya, Namibia,

South Africa, Uganda

4–6, 17, 18, 43, 100, 110,

114, 115, 124–126

Carbamate Carbosulfan Kenya 114

Mitochondrial toxin Cyanide South Africa 115, 127

Organochlorine Dieldrinb South Africa 115

Organochlorine Endosulfanb South Africa 18

Organochlorine Lindaneb (Gamma BHC) Cameroon, South Africa 7, 17, 18, 128

Organofluorine Compound 1080 South Africa 17

Organophosphate Chlorpirifos South Africa 17, 18

Organophosphate Diazinon South Africa 17, 18, 115

Organophosphate Dichlorvos South Africa 18

Organophosphate Dicrotophos South Africa 18

Organophosphate Dimethoate South Africa 17

Organophosphate Fenamiphos South Africa 17

Organophosphate Fenthion South Africa 17, 18

Organophosphate Isazophos South Africa 18

Organophosphate Malathion South Africa 18

Organophosphate Methamidophos South Africa 17, 18

Organophosphate Monocrotophosb South Africa 17, 18, 115

Organophosphate Parathionb South Africa 17, 18, 115

Organophosphate Profenofos South Africa 18

Pyrethroid Cyhalothrin Kenya 114

Pyrethroid Cypermethrin South Africa 18

aPesticides meeting the criteria for listing on Annex III but not yet listed.
bPesticides listed on Annex III of the Rotterdam Convention.

(Table 2). Other commonly abused pesticides in-
clude strychnine, aldicarb, diazinon, and monocro-
tophos (Table 2). It is worth noting that each of the
pesticides listed above are banned—or their use is
severely restricted—in the United States, Canada,
and E.U. countries.99,129–137 In Uganda, abuses of
carbofuran to kill wildlife and the associated dan-
gers to humans are now so well known that two
of the three major distributors there have ceased to
import it.110 In Kenya, proprietors of agro-vet shops
near wildlife areas know carbofuran as “lion killer,”
as that is how their customers commonly refer to
it.138 In the rice fields of western Kenya, where car-
bofuran is used to poison birds for bushmeat, it is

known locally as dawa ya ndege, meaning “a poison
for birds.”6

Reasons for using poisons to kill wildlife
The reasons wildlife are poisoned include control of
damage-causing animals, harvesting for food, har-
vesting for traditional medicine, and poaching for
wildlife products—all may entail different meth-
ods and agents, but all with the same approximate
outcome.

Control of damage-causing animals.
Mammalian carnivores. Deliberate poisoning is

one of the most serious threats to large carni-
vores in Africa, and an increase in the intensity
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of predator poisonings has been widely noted in
the past two decades.1,31,81,128,139–143 A recent study
in the northeast provinces of South Africa showed
that 21% of farmers used poisons to kill carni-
vores during 2010, mostly illegally.144 The most
affected species are lions, hyenas (all species ex-
cept aardwolf), wild dogs, leopards, and jackals and
caracals,1,31,70,122,126,140,142,145 which are often poi-
soned when returning to feed on their own kills on
subsequent nights.81 Cheetahs are also killed by poi-
sons, but they are less susceptible to baits because
they scavenge infrequently.146 There are few, if any,
African carnivore populations that have not been
affected by poisoning.

Lions. Lions are relatively vulnerable to poison
owing to their tendency to scavenge, and, because
poisoning is indiscriminate, whole prides can be
decimated at once.31 Extinct in north Africa, lions
in west and central Africa have all but been ex-
terminated, outside of a few relic populations.2,126

In Botswana, lions are more generally shot
than poisoned; however, some believe that the
ban on hunting lions in 2000 may have led to
an increase in the latter.147 In west and central
Africa, poisoning and poaching are the two
main direct causes of lion population declines
throughout the region.128,148 In East Africa, lion
populations have been devastated by poisoning
in recent years.1,31,63,81,110,112,126,141,143,149–151 In
the early 1990s, the entire population of lions in
Amboseli National Park was lost, mainly through
poisoning events,63 and it has been estimated
that lions will soon be extinct in southern Kenya
because of spearing and poisoning.1 Lions are
widely poisoned in Tanzania and Uganda.110,141,149

Hyenas (spotted, brown, and striped). Perhaps
more than any other animal in Africa, hyenas
have been systematically targeted in poisoning
campaigns across the continent, where they have
also consistently been identified as the most de-
spised predator.48,128,143,152–154 Their indiscriminate
food choices make them particularly vulnerable to
poisoning.48 That the three species, spotted, striped
(Hyaena hyaena), and brown (Hyaena brunnea),
have been exterminated in large parts of their for-
mer range owing predominantly to poisoning can
be in little doubt.70,144 There is ample evidence that
local communities continue to use poisons against
these species of hyenas throughout their remaining
populations.3,31,120,128,144,155

Wild dogs. Wild dogs (Lycaon pictus) have been
widely persecuted through poisoning.145,156 Shoot-
ing and poisoning together account for 27% of
mortality of adult wild dogs.145 Packs of wild dogs
have been poisoned mostly in retaliation for attacks
on livestock in Tanzania, Zambia, Zimbabwe, and
South Africa.122,145,157

Leopards. Leopards scavenge freely, and stock-
killing leopards are frequently targeted with
poison.158 Because of their secretive nature, leopards
that are poisoned are even less likely to be found than
lions or hyenas; nonetheless, there is recent evi-
dence linking poisoning to widespread population
declines.128,142,150 Indeed, Henschel142 stated that
poison-baited carcasses pose a rapidly increasing
threat to leopards in Africa.

Jackals and caracals. As mentioned previously,
jackals have been targeted for extermination for
millennia, chiefly via poisoning. As a direct result
of the extermination of large predators (e.g., lions
and brown hyenas) in South Africa and Namibia,
black-backed jackals and caracals have assumed a
bigger threat to small stock, and poisoning of these
species has therefore become the norm.2,69,140 In
Niger, golden jackals are routinely poisoned with
strychnine.120

Other species.
Primates. Though their intelligence may of-

fer them some protection, primates are illegally
poisoned throughout Africa, mainly in retalia-
tion for crop raiding.111,159,160 Affected species in-
clude baboons (Papio spp.), Tantalus monkeys
(Chlorocebus tantalus), red tail monkeys (Cercop-
ithecus ascanius), vervet monkeys (C. pygerythrus),
Campbell’s monkeys (C. campbelli), Zanzibar red
colobus (Procolobus kirkii), and chimpanzees (Pan
troglodytes).111,159–163

Elephants, crocodiles, and hippopotamuses. Ele-
phants are poisoned as a result of crop raiding.164

Crocodiles and hippopotamuses are poisoned as a
result of conflict with humans.4,11,165,166

Birds of prey. The most targeted species in-
clude martial (Polemaetus bellicosus), crowned
(Stephanoaetus coronatus), tawny and verreaux’s
(A. verreauxii) eagles, as well as many species
of accipiter.4,65,67,68 Vultures are also deliberately
poisoned, particularly in Namibia, where it
is reported that some species kill newborn
lambs.118
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Other birds. Francolins are poisoned for dam-
aging maize crops in farming areas in the Rift
Valley, Kenya.167 In southern Africa, francolins,
helmeted guineafowl (Numida meleagris), pigeons,
doves, cranes, weavers, bishops, quelea, ducks, and
geese are deliberately poisoned for damaging grain
crops.17 Since the 1970s, the main factor behind
drastic declines of blue cranes (Anthropoides par-
adiseus) has been widespread (deliberate and ac-
cidental) poisoning on agricultural land.168,169 In
Uganda, crowned cranes (Balearica regulorum and
B. pavonina) are poisoned by farmers seeking to
protect their crops.170

Harvesting for food.
Fish poisoning. The use of synthetic pesticides

to procure food is a relatively recent phenomenon
in Africa.17,171,172 Likely stemming from the use of
traditional poisons to harvest fish, pesticide fish-
ing is now a pervasive practice on the continent,
particularly in west and central Africa.7,16,109,171–173

However, pesticide fishing is also known from
marine fisheries off the Tanzanian coast,174 in
Lake Victoria,175,176 and in Malawi.11,177 In west
Africa, pesticides—often organochlorine insecti-
cides such as lindane (Gammalin 20) and thio-
sulfan (Thiosulfan-359)—are sprinkled or poured
(depending on the formulation) into ponds, lakes,
or rivers, usually during the dry season when wa-
ter levels are low, after which dead fish are col-
lected and sold to unwitting customers.7,172 In
Lake Victoria, carbofuran is poured into the wa-
ter at night and fishermen use their boat engines
to churn up the water until the fish rise to the
surface.175

Pesticide fishing kills juvenile and noncommer-
cial fishes172 as well as nontarget animals, including
crustaceans, invertebrates, otters, crocodiles, birds,
water snakes, and even soil-dwelling worms.7,173,177

Streams in which pesticides are applied are said to
be devoid of fish for a very long time.7 In compar-
ison, traditional poisons are claimed to have a less
toxic effect on the aquatic environment, as fish are
“made temporarily drunk,” after which they recover,
rapidly repopulate the area, and other aquatic life is
little affected.7,178 In southern Cameroon, villagers
claimed eating poisoned fish induced vomiting and
stomach pains, and in some cases even death.7 Hu-
man deaths due to eating fish contaminated with
pesticides occurred around Lake Victoria and are

ultimately what prompted authorities to take action
against fish poisoning.176

Bushmeat poisoning. Synthetic pesticides are
commonly used to poison terrestrial animals (bush-
meat) for household consumption, or more typ-
ically, for sale.171 The practice is widespread in
west and central Africa, but also occurs in east
and southern Africa.5,6,11,17,107,171,179–183 As with fish
poisoning, the menace likely originated from the
traditional use of plant-based poisons to harvest
bushmeat, but in recent years the use of chemicals
has grown, presumably because they are easier and
quicker to procure.5,17,107,171 Ayeni and Mdaihli171

noted that in Cameroon, the massive killing of cane
rats (Thryonomys spp.) using pesticides was a recent
phenomenon.

In Ghana, an average of 25–30% of bushmeat
is harvested through the use of pesticides, and
carbofuran is the mostly widely used.5,107 Carbo-
furan was used exclusively to harvest birds for the
bushmeat trade in the Bunyala rice-growing scheme
in western Kenya.6 Over 3000 birds were killed
over a 10-month period using carbofuran-laced
baits that included snails, termites, and small
fish.6 A 37% mortality rate was noted for all birds
observed within the study area, of which 45% were
palaearctic migrants. Species most commonly killed
were storks, ibises, sandpipers, godwits, doves and
pigeons, and weavers. Storks were hunted using
live decoys of the African openbill (Anastomus
lamelligerus), which were tethered in a field with
their beaks tied with rubber bands and surrounded
by carbofuran-laced snail baits. Of eight poachers
interviewed about the practice, all had been poison-
ing birds for more than 5 years, and for most it was
their sole source of income.6 The poachers worked
in teams, and most targeted specific families of
birds (e.g., storks, pigeons and doves) to eliminate
the need for multiple types of bait and to reduce
conflict between adjacent poachers’ territories.6 All
the poachers knew of the toxicity of carbofuran but
claimed that any associated toxicity and chemical
residues were eliminated by washing their hands
and specially preparing the meat of the poisoned
birds. Meat preparation typically involves removing
the pesticide-poisoned bird’s entrails, hanging
it to drain fluids, and then slow heating and
partial roasting—as was done traditionally when
animals were killed with poisoned arrows. Then the
“detoxified” birds are cooked and eaten. Unlike in
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west and central Africa where people have a fear
of eating poisoned bushmeat107,171 and suppliers
try to disguise animals killed with poisons by sub-
sequently shooting them in the head,5 in western
Kenya consumers knowingly purchased bushmeat
killed with pesticides.6 Most consumers in western
Kenya purchased poisoned birds opportunistically,
and none said that they fed on poisoned bird meat
because no other source of protein was available.6

All maintained that the practice of draining the
fluid from the carcass and slow roasting detoxified
it, even though all acknowledged that carbofuran
could be deadly and was known to be used by
women to poison philandering husbands.6

For over 20 years, bird poisoning in Kenya’s
rice schemes originally targeted ducks.4,6 However,
many species of ducks have been significantly re-
duced and/or eliminated in Kenya’s rice schemes,
likely because of pesticide poisoning.6 Bird poison-
ing in the Bunyala rice scheme also likely poses sig-
nificant repercussions to both local and migratory
bird populations.6 There are also the potentially sig-
nificant, but as yet undocumented, effects on human
health resulting from eating poisoned bird meat.6

In South Africa, it is estimated that up to
470,000 gamebirds are poisoned annually,181 with
the most-targeted groups being waterfowl and
guineafowl.17,43 In KwaZulu-Natal, most game-
birds are poisoned for food,184 but in other ar-
eas it also arises because they uproot germinating
crops.181

Harvesting wildlife for commercial trade in tradi-
tional medicine. Pesticides are increasingly used
to harvest wildlife for the commercial trade in tradi-
tional African medicine and magic.62,148,185 A wide
range of native species are harvested for this trade,
but relatively little information exists on the meth-
ods used to do so. Among carnivores, lions are the
most frequently used for medicinal and magical
practices,186 and the use of poisons to harvest lion
parts for traditional medicine has been identified
as a major threat to populations in west and cen-
tral Africa.148 In South Africa, crocodiles are also
illegally harvested for traditional medicine using
pesticides.17

Vultures are unsustainably harvested using pes-
ticides for the traditional medicine trade.9,185,187,188

The trade has always been present in some areas
(e.g., southern Africa and west Africa), as it is

heavily engrained in local cultures, but demand
has increased with the upsurge in human pop-
ulation and the methods of harvesting have be-
come more destructive (i.e., use of pesticides) and
widespread.62,185,188 In South Africa, 35% of vul-
tures found in medicinal markets were harvested
through poisoning,8 and in northern Nigeria, 47%
of traders said the use of poisons was the predom-
inant means of obtaining vultures.187 In addition,
the practice is no longer limited to use in traditional
medicines; vultures are harvested to improve success
in gambling, betting, and in business ventures, and
to increase intelligence in children.8,9,187,188 In South
Africa, the supposed clairvoyant powers of vultures
are linked to important events, where having the
ability to predict the outcome would be beneficial,
such as national elections and the lottery.9 Peaks
in vulture poisoning have been linked to the first
democratic election in South Africa.9 Decapitated
poisoned vulture carcasses are a by-product of the
traditional medicine trade, as the heads are typi-
cally favored for this purpose.8,11 Recent mass vul-
ture poisoning incidents where headless carcasses
have been found indicate both the demand and
geographical scope of this illicit practice. In the
past 4 years, approximately 1000 beheaded poi-
soned vultures have been found in Zambia, Zim-
babwe, Cameroon, and Tanzania.11,105,189–191 Other
bird species including the southern ground hornbill
(Bucorvus leadbeateri) are harvested for the tradi-
tional medicine trade using poisons.192

Poaching for wildlife products. There has been
a recent wave of elephant and rhinoceros poison-
ing to harvest ivory and horn, respectively. Perhaps
the most shocking of these incidents was the recent
cyanide poisoning of over 100 elephants in Hwange
National Park, Zimbabwe.12,127 Poured into water-
holes and on salt licks, the cyanide also killed other
wildlife, including buffalo, lions, vultures, and wild
dogs.127 In October 2013, four elephants were poi-
soned with carbofuran for their tusks and tails in
North Luangwa National Park, Zambia.193 Other
elephant poisoning incidents have been recorded in
Malawi.11

Rhinoceroses are increasingly being poisoned
in southern Africa, particularly in Mozambique,
Zimbabwe, and South Africa because it is a qui-
eter method that is less easily detected than shoot-
ing.10 Recent reports document the use of poisoned
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cabbage leaves to bait and kill rhinoceroses in Zim-
babwe108 and South Africa.111

Carnivores including leopards, genets, and ser-
vals are deliberately poisoned for the skin/fur trade
occurring in South Africa.13,111

Poisoning wildlife sentinels. The recent increase
in elephant poaching has also resulted in the mass
poisoning of vultures.194 Vultures are deliberately
poisoned by poachers who lace elephant carcasses
because circling vultures give away the location
of poachers’ illicit activities.11,105,194 This method
has been recorded at elephant carcasses in Tanza-
nia, Mozambique, Zimbabwe, Botswana, Namibia,
and Zambia in recent years.194 The number of vul-
tures poisoned in the past 2 years exceeds 1500
individuals.191,194

Effects on nontarget species. Apart from the de-
liberate persecution of wildlife using poisons, there
has been an even greater secondary toll on scaveng-
ing species, and many populations have declined as a
result.67,68,195 Research conducted in Namibia indi-
cates that for every targeted predator, in excess of 100
nontarget animals are killed.69 The most common
victims include vultures, tawny eagles, bateleurs,
and owls,67,68,151,196,197 as well as mammalian car-
nivores such as aardwolves (Proteles cristata) and
bat-eared foxes (Otocyon megalotis).2,69 Of these,
vultures are the most susceptible to poisoning be-
cause most are obligate scavengers, foraging over
huge areas because of the transient nature of car-
rion, and because their social feeding behaviors en-
sure hundreds can be killed at a single carcass.14

Vulture researchers in Africa have recently raised the
alarm over plummeting populations caused mainly
by poisoning,14,15,189,198 although this is not the first
time such a concern has been raised.199

The potential for nontarget scavengers to be poi-
soned at carcasses is not limited to incidents of
human–wildlife conflict. Urban centers through-
out Africa host very large populations of stray dogs
that are routinely poisoned to reduce their num-
bers and the possibility of a rabies epidemic.200–202

Poisons used to kill stray dogs include strychnine
and warfarin.200,201 After authorities in Ethiopia poi-
soned almost 10,000 dogs in March 2013, residents
complained that carcasses were left on the streets un-
collected for days.203 Though reports of incidental
poisonings are difficult to acquire, the information
that has been obtained indicates that poisoning of

stray dogs clearly is a significant threat to urban
scavenger populations.200

Conclusions and recommendations

An unsustainable number and diversity of African
wildlife are being killed illegally using poisons. It is
therefore imperative that both national and interna-
tional efforts be stepped up immediately to contain
and stop this menace. Although a pesticide is used
against one or a few species, it is, in fact, always ap-
plied to—and affects—an entire ecosystem.83 The
use of poisons against wildlife is ultimately the use
of poisons against people.

The following recommendations should be con-
sidering as a starting point to tackling the problem
of wildlife poisoning in Africa.

Banning pesticides
Many of the pesticides that have been banned in
developed countries remain legal for use in Africa
and other developing regions. For example, carbo-
furan is banned in most of the developed world
(the United States, Canada, the United Kingdom,
and E.U. countries); however, it remains a legally
registered pesticide throughout Africa.16,110 Ban-
ning pesticides is a directive of governments, and
in many African countries there is little support for
deregistering pesticides solely on the basis of threats
to wildlife.14,16 Porous borders and corruption of a
buy-back program (not a ban) to remove carbofuran
from the shelves of East African agro-vet shops was
only marginally effective over the short term.16,204

The buy-back program also resulted in an influx of
counterfeit pesticides being sold in some agro-vet
shops in Kenya.204 Given the limited success of the
buy-back program, more concrete measures such
as banning pesticides are recommended alongside
greater accountability from pesticide producers and
distributors.

Regulation and control of distribution
Throughout most of Africa, there is little control
over the ease of access to highly toxic pesti-
cides.4,7,62,64,101,110 Even restricted-use pesticides
are easily available in some countries.4,7,101 Clearly,
there is an urgent need to restrict and monitor access
to all highly toxic chemicals, even if for the purpose
of increasing human safety. All pesticides listed on
Annex III of the Rotterdam Convention should not
be easily available over the counter. Users must have
a legitimate reason for obtaining the pesticide, and a
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registry of user’s needs to be established at a limited
number of distribution points within each country.

Enforcement and penalties for poisoning
Enforcement of the existing laws has been ineffec-
tive and inadequate, and there are very few pros-
ecutions of offenders.16 The legal framework must
be strengthened to ensure that any wildlife killed
by poisons is stipulated to be illegal. Any loopholes
should be identified and sealed.

Increasing international support and
awareness
Aid to African countries needs to be tied to strict
enforcement of pesticide regulations. As witnessed
in Kenya, local government authorities failed to act
against poisoning until there was pressure from out-
side of Africa.204 The issue of wildlife poisoning
needs to generate headlines outside of Africa, and
citizens of developed nations should be made aware
of the serious issue of wildlife poisoning, much as
the issue of elephant and rhino poaching is currently
making international headlines.

Development of regional pesticide centers
across Africa
The continent should aim to develop centers in each
region (north, west, east, central, and south) that
would be the authority on pesticides and act as
hubs for capacity building. The centers would have
as their mandate chemical testing, public education
and training, monitoring and reporting, and pub-
lic policy and human health. Through support and
training from developed-world institutions, these
centers would have highly trained staff, modern
equipment, and appropriate storage facilities. They
would offer testing of samples at affordable rates
and the results would be of sufficient forensic stan-
dards to support legal and criminal cases. The cen-
ters would also be the key institutions responsible
for developing and implementing educational ma-
terials and guidelines to inform the public of the
potential dangers of pesticide use, laws governing
deliberate pesticide misuse, and actions to be taken
in the event of a human or wildlife poisoning. An
internal office would record, monitor, and report
on wildlife and human poisoning incidents. The
center would monitor and lobby policy activities
with regard to pesticides. Staff would also conduct
further studies on pesticide use across the continent.
The most urgently needed studies would identify

poisoning hotspots in all countries in Africa and ex-
amine the links between pesticide abuse and risks
to human health, particularly with regard to eating
pesticide-killed bushmeat. Additional work needs
to be done on how to manage stray dog populations
without resorting to poisons.

Relevant stakeholders, from industry, govern-
ment, international aid organizations, and non-
governmental organizations, need to conduct
regional meetings in an effort to agree on the meth-
ods and means of financial support to tackle this
crisis. Suggestions for funding this initiative could
be from a tax on manufacturers and distributors
who sell pesticides registered for use in Africa. Ad-
ditional financial support could be sought in the
form of international aid, as well as nonmonetary
support in the form of equipment donation and
technical training through university partnerships.
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