
Preserving our wildlife conservation 
and hunting heritage









History



About Lead

• Lead stays 

in the blood 

for 1-3 

weeks

• Enters the 

soft tissue 

(liver, 

kidneys and 

other 

organs) and 

stays there 

for several 

months
• Replaces 

calcium in 

bone and 

remains for 

life

• Lead disrupts 

the nervous 

system, 

especially in the 

young. 

• Exposure can 

cause decreased 

IQ, behavioral 

issues, long term 

health problems 

and death.







Hornady SST

12 gauge

300 gr

Federal Trophy 

Copper

12 gauge

300 gr





Projectile Development

http://www.shootingtimes.com/ammo/ammunition_st_nosler_200802/



Terminal Performance



Terminal Performance

Photo: HETools

Terminal Performance



Lead Bullet:

Norma Vulcan

Non-Lead Bullet:

Barnes TSX
Gremse et al. 2014

Terminal Performance



Terminal Performance



Terminal Performance
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Terminal Performance



Terminal Performance

Grund et al. 2009



Terminal Performance

Grund et al. 2009



Terminal Performance



Terminal Performance

Herring et al. 2016



Reducing Exposure





Identifying Exposure

• Live animals

• Blood Lead Levels

• Feather Lead

• Radiographs

• Mortalities

• Organ Lead Levels

• Bone Lead Levels

• Feather Lead



Pathways of Exposure



Pathways of Exposure





Warner et al. 2014



Broadway et al. 2014
Broadway et al. 2014



Broadway et al. 2014



What we thought we knew

12,000+ fragments

2022 Leontowich et al. Fragmentation of hunting bullets observed with 

synchrotron radiation: Lighting up the source of a lesser-known lead exposure 

pathway. PLOS  ONE





Wildlife Exposure

©Soarraptors.org



3.00%

38.00%

24.00%

15.00%

12.00%

6.00%
2.00%

Categories of 130 Species affected by Lead 
Ammunition

Mammals

Waterfowl

Raptors& Scavengers

Other Waterbirds

Upland Gamebirds

Passerines

Reptiles

Tranel & Kimmel 2009

Wildlife Exposure



Legagneux et al. 2014

Raven Lead Exposure



Legagneux et al. 2014

Soil

Lichen

Ammunition

Raven Lead Exposure



Bedrosian et al. 2012



Hunting 

season
2% 55% 18% 25%

Background 

(<10 ug/dL)

Sub-Clinical 

Exposure 

(10-59 ug/dL)

Clinical 

Exposure 

(60-100 

ug/dL)

Acute 

Exposure 

(>100 ug/dL)

Nestlings 100 % 0 0 0

Bedrosian et al. 2012

Bald Eagles in Wyoming

All non-

nestlings
7% 60% 14% 19%

Non-

hunting 

season

22% 78% 0 0

Bald Eagle Exposure



Bedrosian et al. 2012
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Bedrosian et al. 2012

More hunters 

choosing non-

lead ammunition 

& more animals 

being harvested

Lower lead 

levels in the 

bald eagle 

population

Bald Eagles in Wyoming



Bald Eagles in the Mid-west
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bald eagles

Lead Exposure Level

Below detection Background Sublethal Poisoning

Warner et al. 2014



- Watson & Davies 2009

Slabe et al. 2022
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Slabe et al. 2022



Sub-lethal impacts

Ecke et al. 2017
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Sub-lethal impacts

Ecke et al. 2017



Conservation Opportunity



Arizona Game and Fish Dept.



OR Non-lead Hunting 
Education

45%

55%

Zumwalt Prairie Preserve 
Incentive Participation 2016-

2017

Using Non-lead
Bullets

Using Lead
Bullets



OR Non-lead Hunting 
Education

54%

46%

Zumwalt Prairie Preserve Incentive 
Participation 2017-2018 

Using Non-lead
Bullets

Using Lead Bullets



OR Non-lead Hunting 
Education

73%

27%

Zumwalt Prairie Preserve 
Incentive Participation 2018-

2019

Using Non-lead
Bullets

Using Lead
Bullets



OR Non-lead Hunting 
Education

77%

23%

Zumwalt Prairie Preserve 
Incentive Participation 2019-2020

Using Non-lead
Bullets

Using Lead
Bullets



OR Non-lead Hunting 
Education





Non-Lead Partnership



Connect Research With 
Values and Benefits 



NANP Reach Since 
July 2018



State Agency 
Engagements



State Agency Partners



Partners

AZ

 PROTECT

   PRESERVE

     EDUCATE

Rio Grande Valley •  Est.1995

https://www.google.com/calendar?tab=rc1


1.Partner - for those who help shape, carry and deliver programs and 

messaging of the partnership to their constituents in full support of actions 
fulfilling the effort as defined, but not limited to, the resolution.

2.Supporting partner - for those who support either financially or 

directly in tasks of outreach, education and/or incentivization of non-lead 
ammunition for wildlife and ecosystem health, as defined, but not limited to, the 
resolution.

3.In Support of - for those who support/endorse the formation intent 

and actions of this partnership as defined by the resolution.

http://nonleadpartnership.org/

http://nonleadpartnership.org/




Boone and Crockett

“the Club believes that if an individual state wildlife agency decides that 
lead exposure represents a population-level issue for a particular species 
in a given area, it should be up to that agency to implement targeted 
solutions that do not unnecessarily restrict hunting or shooting 
opportunities, including hunter education, voluntary programs, or 
mandatory programs using suitable ammunition alternatives.”

“The Boone and Crockett Club also supports a Fair Chase® hunting ethic, 
which includes sportsmen making personal choices to ensure the ethical 
hunting of game to benefit wildlife conservation in general. Sportsmen 
should be aware of potential unintended consequences to non-hunted 
species, and if they feel this may be a concern in the areas where they 
hunt, the Club supports sportsmen choosing to use alternative 
ammunition..”

https://www.boone-crockett.org/huntingEthics/ethics_fairchase.asp






www.nonleadpartnership.org
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