
RAPTORS BOTSWANA
LEAD EXPOSURE IN VULTURES -

BOTSWANA



COMPARATIVE ECOLOGY

- Lappet-faced vultures          - White-backed vulture 

- White-headed vultures        - Hooded vulture 

- Cape vulture 



OBJECTIVES

➢ Comparative Ecology
o Resource Partitioning

➢ Movements Patterns & Habitat Use
➢ Nesting Ecology
➢ Sources of Mortality



Sources of Mortality?
• We, already aware of 

Poisoning  - a big threat to 
vultures in Botswana?
Poisons – Incidental,   Carnivore /livestock conflict
                 Intentional,  Poaching or for body parts   
27% of vultures we tagged  poisoned over 4 years             



With a focus on lappet-faced vultures
Beckie Garbett- PhD UCT



How about Lead Poisoning in 
Botswana  ?



Nothing new…..and wild birds

1960

© Edwyn Anderton



Lead and scavenging raptors
1999 and 2009

© Gary Wilkinson



2018 and 2012 and 2009 



2015 and 2019 
and 2010



Cannon Net Capture





In total we captured 566 vultures over 33 
captures at 15 sites between 2012 and 2015 

and tested them for blood lead levels

Used a Lead Care 2 
system

µg/dl = micrograms p/decilitre



• 477 vultures blood lead level tested

• 147 vultures (30.8 %) exceeded background 
lead levels (10 ug/dl)

• Background = <10 µg/dl. (Micrograms 
p/ decilitre)

• Elevated = ≥10 - <20 µg/dl.

• Exposed = ≥20 - <45 µg/dl.

• Diagnostic = ≥45 µg/dl.



MEAN ±SE BLOOD LEAD LEVELS

• Ikh Nart, Mongolia 2.47 ±0.10 µg/dl, n = 138.

• Republic of Korea 7.36 ±1.05 µg/dl, n = 63. 

• Botswana, Africa 8.94 ±0.76 µg/dl, n = 239.  



Association between hunting and elevated blood lead 
levels in the critically endangered African white-backed 

vulture Gyps africanus

Beckie Garbett PhD chapter
                          Publication



Pb (Lead)  levels and 
hunting season



By Area



Bottom Line
• 566 vultures, 30.2% birds showed elevated Pb levels (10 to 

b45 μg/dl) and 2.3% showed subclinical exposure (≥45 μg/dl). 

• Higher blood Pb levels were associated with samples taken 
inside of the hunting season and from within hunting areas. 
There was a significant interaction between hunting season 
and areas, with Pb levels declining more steeply between 
hunting and non-hunting seasons within hunting areas than 
outside them. 

• Consistent with the suggestion that elevated Pb levels  are 
associated with recreational hunting.  BUT NO DEFINITIVE 
PROOF

• Lead levels in Vultures actually  increased after the hunting 
ban?



Lead ingestion

(Helander et al., 2009)

(Minnesota Department of 
Natural Resources, 2013)

(National Audubon Society,  2013)

Lead Fragments in Gut Piles



LEAD FRAGMENTS



SOURCES FOR LEAD

• Leaded gas.

• Fossil fuel.

• Water.

• Paint.

• Mining activities.

• Batteries.

• Spent ammunition.



Identifying the origin of lead poisoning in white-backed 
vulture (Gyps africanus) chicks at an important South 
African breeding colony: a stable lead isotope approach

Linda van den Heever · Marlina A. Elburg · Linda Iaccheri · Vinny Naidoo 
· Henriette Ueckermann· Grant Bybee  Hanneline A. Smit-Robinson· 
Melissa A. Whitecross · Andrew E. McKechnie

Blood and bone lead levels in South Africa's Gyps 
vultures: Risk to nest-bound chicks and comparison 
with other avian taxa.

Linda van den Heever, Hanneline Smit-Robinson,  Vinny Naidoo, 
Andrew E. McKechnie.

Break through  papers lead by Linda 
van den Heever in 2019



OUR 2015 PAPER RECOMMENDED
“First step in reducing lead levels in the avian 
scavenger environment would be to replace 

lead-based ammunition with non- lead 
substitutes (cooper and steel)” 

OUR 2017 PAPER RECOMMENDED
“Lead ammunition in Botswana is phased 
out as soon as possible to help protect this 
rapidly declining group of birds.” 

BOTH OF THESE RECOMMENDATIONS 
STILL REMAIN A BIG  PART OF THE 
SOLUTION TODAY.



Things to consider today lead 
ammunition related

Recreational Hunting has been back in 
Botswana since 2019 and every year has 
increased.

Illegal Hunting (poaching) made a big  entry  
and jumped into the landscape around 10 
years ago and has been increasing.  

This means there is a lot more lead 
ammunition around than when our study 
was done





Botswana 
Elephants 2024



Botswana 2024 Quota and Hunting
“Lots of spent ammunition out there!”

More than ten years ago? 
• This is a total of 2 562 animals on quota  (excluding elephants) across Botswana 

for 2024  

• On top of this there is the hunting on all private farms

• Elephant hunting 414  plus the special quote

• Plus, citizen hunting

• And of course, all the illegal hunting (poaching) in which guns are used 

• APU- DWNP , BDF chasing poachers and PAC- both DWNP and by communities

• Captive carnivores and feeding off- vultures often access food there.



A regional issue- we are all in this 
together.



Any Questions?
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