
Introduction: Lead has been used in ammunition and fishing tackle for

centuries; however, recent studies of lead toxicity in wildlife are raising

concerns from the conservation community. Although lead is naturally

occurring, it has no essential biological function1 and can cause significant

damage to wildlife when exposed. A 1991 ban on the use of lead shot for

hunting waterfowl in North America2 was successful in reducing lead

exposure in waterfowl species; however other key species remain at risk,

including upland game (e.g., dove, quail) and scavengers (e.g., vultures,

eagles).3 Nonetheless, increased lead levels can still result from wildlife

consuming lead directly from shot, bullets, and fragments left in heavily

hunted fields, wetlands, and shooting ranges as well as indirectly by

feeding on wounded or dead prey containing lead. Additionally, lead can

be solubilized, biologically incorporated into food sources, and then

ingested.4,5,6 Extensive research examining exposure and effects of lead in

birds exists, but less information is available for other wildlife. Despite

some legislative action to phase out its use, mortality rates linked to lead

intoxication in wildlife remain high.
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“In many settings, minimizing or restricting the use of lead ammunition and fishing tackle would be beneficial to 

waterbirds, scavenging birds, upland birds, and possibly other species.”

- Sources and Implications of Lead Ammunition & Fishing Tackle on Natural Resources (2008)

Threat: Lead ammunition and fishing tackle pose several direct and indirect

threats to wildlife. Expended lead shot shells are not only dangerous in terms of

their potential ingestion by wildlife but also can have long-term environmental

impacts. Metallic lead can remain relatively stable and intact for decades, even

centuries. However, under certain environmental conditions, (e.g., acidic or

basic water or soil) lead from shot or tackle can be readily released and

taken up by plants or animals, causing a range of biochemical, physiological,

and behavioral effects in some species of invertebrates, fish, amphibians,

reptiles, birds, and mammals. 12
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Ingestion by reptiles, birds, and mammals of spent ammunition and lost fishing tackle has also been documented

and can cause a range of negative effects in individuals, potentially leading to population-level effects in some

species (e.g., waterfowl, eagles, condors, mourning doves, and loons).11 The consumption of hunter-killed

animal carcasses containing lead shot can also cause lead poisoning

in wildlife.13 Ingested lead is absorbed into body tissue, causing

lead intoxication.
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waterfowl and waterbirds in recent years. Several manufacturers have developed nontoxic

ammunition that can be used safely in all gauges of modern shotguns, as well as nontoxic rifle

bullets for hunting large game. However, the widespread manufacture of this shotgun and rifle

ammunition depends on assured markets provided by regulation and enforcement. Dozens of

substitutes for lead fishing tackle have entered

For more information, see TWS’ Technical Review titled

“Sources and Implications of Lead Ammunition and Fishing

Tackle on Natural Resources” 14 available to members on-

line, as well as TWS’ publicly available position statement

on Lead in Ammunition and Fishing Tackle.
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• immunosuppression

• hypertension

• neurological impairment

• damage to reproductive system

• tissue and organ damage

• paralysis

• death

the marketplace in recent years. A few, but

not all, alternative metals in fishing tackle

have been deemed safe if ingested by

wildlife.

California Condor

Alternatives: There has been an extensive effort in

the development, efficacy testing, and regulation of

alternatives to lead-based ammunition for hunting

https://store.wildlife.org/scriptcontent/TechnicalReviews/download.cfm?file=Lead08-1.pdf
https://store.wildlife.org/scriptcontent/TechnicalReviews/download.cfm?file=Lead08-1.pdf
https://store.wildlife.org/scriptcontent/TechnicalReviews/download.cfm?file=Lead08-1.pdf
https://store.wildlife.org/scriptcontent/TechnicalReviews/download.cfm?file=Lead08-1.pdf
https://store.wildlife.org/scriptcontent/TechnicalReviews/download.cfm?file=Lead08-1.pdf
https://store.wildlife.org/scriptcontent/TechnicalReviews/download.cfm?file=Lead08-1.pdf
https://store.wildlife.org/scriptcontent/TechnicalReviews/download.cfm?file=Lead08-1.pdf
https://store.wildlife.org/scriptcontent/TechnicalReviews/download.cfm?file=Lead08-1.pdf
https://store.wildlife.org/scriptcontent/TechnicalReviews/download.cfm?file=Lead08-1.pdf
https://store.wildlife.org/scriptcontent/TechnicalReviews/download.cfm?file=Lead08-1.pdf
https://store.wildlife.org/scriptcontent/TechnicalReviews/download.cfm?file=Lead08-1.pdf
https://store.wildlife.org/scriptcontent/TechnicalReviews/download.cfm?file=Lead08-1.pdf
https://store.wildlife.org/scriptcontent/TechnicalReviews/download.cfm?file=Lead08-1.pdf
https://store.wildlife.org/scriptcontent/TechnicalReviews/download.cfm?file=Lead08-1.pdf
https://store.wildlife.org/scriptcontent/TechnicalReviews/download.cfm?file=Lead08-1.pdf
https://store.wildlife.org/scriptcontent/TechnicalReviews/download.cfm?file=Lead08-1.pdf
https://store.wildlife.org/scriptcontent/TechnicalReviews/download.cfm?file=Lead08-1.pdf
https://store.wildlife.org/scriptcontent/TechnicalReviews/download.cfm?file=Lead08-1.pdf
https://store.wildlife.org/scriptcontent/TechnicalReviews/download.cfm?file=Lead08-1.pdf
https://store.wildlife.org/scriptcontent/TechnicalReviews/download.cfm?file=Lead08-1.pdf
https://store.wildlife.org/scriptcontent/TechnicalReviews/download.cfm?file=Lead08-1.pdf
https://store.wildlife.org/scriptcontent/TechnicalReviews/download.cfm?file=Lead08-1.pdf
http://joomla.wildlife.org/documents/positionstatements/Lead_final_2009.pdf
http://joomla.wildlife.org/documents/positionstatements/Lead_final_2009.pdf
http://joomla.wildlife.org/documents/positionstatements/Lead_final_2009.pdf
http://joomla.wildlife.org/documents/positionstatements/Lead_final_2009.pdf
http://joomla.wildlife.org/documents/positionstatements/Lead_final_2009.pdf
http://joomla.wildlife.org/documents/positionstatements/Lead_final_2009.pdf
http://joomla.wildlife.org/documents/positionstatements/Lead_final_2009.pdf
http://joomla.wildlife.org/documents/positionstatements/Lead_final_2009.pdf
http://joomla.wildlife.org/documents/positionstatements/Lead_final_2009.pdf
http://joomla.wildlife.org/documents/positionstatements/Lead_final_2009.pdf
http://joomla.wildlife.org/documents/positionstatements/Lead_final_2009.pdf
http://www.nwhc.usgs.gov/disease_information/lead_poisoning/
http://www.nwhc.usgs.gov/publications/field_manual/chapter_43.pdf
http://www.nwhc.usgs.gov/publications/field_manual/chapter_43.pdf

