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Lead-based Sporting Ammunition and Fishing Tackle

The Association of Avian Veterinarians RECOGNIZES that lead is a potent toxin to wild birds that
can have individual-and population-level effects. Therefore, the AAV advocates the replacement
of lead-based sporting ammunition and fishing tackle with non-lead alternatives.

View complete backgrounder on following pages.

The Association of Avian Veterinarians (AAV) is a professional veterinary organization that strives
to advance and promote avian medicine, stewardship, and conservation. The AAV has more than
1500 members comprised of veterinarians, veterinary technicians, veterinary students, and allied
professionals that work in private practice, colleges and universities, zoos, government, and
industry. Many of the AAV’s members are considered global leaders in avian conservation and
wild bird health. Among the key objectives for the organization, the AAV strives to preserve and
protect birds in the wild and their native habitats.

If you have any questions, please do not hesitate to contact our Executive Director,
Dr. Elizabeth Mackey at emackey@aav.org.
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Lead is an inexpensive substance commonly used in the production of ammunition and
fishing tackle. Although it is a naturally occurring element in the environment, lead has
no functional role in biological systems and is toxic at very low levels of exposure. At
toxic levels in birds, lead causes lethargy, gastrointestinal stasis, anorexia, vomiting,
diarrhea, anemia, disturbances of cellular metabolic functions, and neurologic injury
leading to blindness, seizures, weakness, and death (Redig et al. 1980, Franson et al.
1983, Custer et al. 1984, Pain et al. 1993). At lower levels, lead exposure causes a
number of sublethal effects such as neurological damage, tissue and organ damage, and
reproductive impairment (Burger and Gochfeld 2000).

Lead ammunition and fishing tackle exists in a form that can be readily ingested by birds.
Exposure to these sources of lead has been a known hazard to water birds (e.g., ducks,
swans, and loons) for decades (Grinnell 1894). Upland game birds (e.g., doves and quail)
and scavengers (e.g., condors and eagles) have also been shown to be exposed to lead
from spent ammunition (Hunt 2006, Cade 2007, Kreager et al. 2008, Green 2008,).
Recent studies suggest that more then one-quarter of bald eagles admitted to
rehabilitation facilities may have elevated lead levels (Cruz-Martines et al. 2012). Indeed,
ingestion of spent ammunition and lost fishing tackle by birds is well-documented,
triggering myriad negative effects in individuals and potentially leading to population-
level consequences in some species (e.g., waterfowl, eagles, condors, mourning doves,
loons, and others) (Green et al. 2008, Rideout 2012). The federally endangered California
condor population continues to be at great risk primarily due to exposure to lead from
spent ammunition found in offal piles and carcasses of shot game and pest species (Hunt
et al. 2006).

Current data for raptors and avian scavengers demonstrate clear positive correlations of
lead exposure during hunting seasons (Craighead and Bedrosian 2008). The hazard of
ingested lead sinkers and fishing tackle is well-documented in swans and loons, and
restrictions on the sale or use of lead weights have been instituted in parts of the UK,
Canada, the United States and other countries in order to reduce the impact on these and
other vulnerable species. Studies have demonstrated that the ban on the use of lead
ammunition for hunting waterfowl and coots in North America has successfully reduced
lead exposure in these species and predatory birds (Kramer and Redig 1997). These
results suggest that such legislative actions can reduce the risk of toxicity.

From a public health perspective, low levels of lead can cause a number of human health
problems, such as neurological injury and abnormal or stunted growth (Needleman et al.
1990). Children are at particular risk. Increases in blood-lead levels in humans have been
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positively correlated with consumption of game taken with lead ammunition (Tsuji et al.
2009). Lead ammunition fragments on impact and even if a bullet completely passes
through and exits an animal, small amounts of lead are left behind in the in the tissue.
These fragments can be absorbed by people consuming the meat without their knowledge
(Hunt 2009).

Many effective non-lead alternatives to toxic, lead-based ammunition and fishing tackle
have been approved and are currently available. Several companies have developed non-
lead ammunition that can be used safely in all varieties of rifles and shotguns for both
hunting and target shooting. Firearm experts have confirmed that only minor adjustments
in technique are typically required for successful use of non-lead hunting and target
ammunition. However, the widespread manufacture and use of this ammunition depends
on assured markets supported by regulation and enforcement.

The policy of Association of Avian Veterinarians in regard to lead in ammunition and
fishing tackle is to:

1. Recognize that lead is a potent toxin to wild birds that can have individual- and
population-level effects.

2. Advocate the replacement of lead-based sporting ammunition and fishing tackle
with non-lead products, while recognizing that the removal of lead for hunting,
fishing, and shooting sports will require collaboration among all affected
stakeholders.

3. Support responsible means to reduce, if not eliminate completely, as specifically
as possible, avian exposure to lead-based ammunition and fishing tackle.

References

Burger, J. and Gochfeld, M. 2000.Effects of lead on birds (Laridae): A review of
laboratory and field studies. Journal of Toxicology and Environmental Health,
Part B: Critical Reviews 3(2):59-78.

Cade, T. J. 2007. Exposure of California condors to lead from spent ammunition. Journal
of Wildlife Management 71:2125-2133.

Craighead, D., and Bedrosian, B. 2008. Blood lead levels of common ravens with access
to big-game offal. Journal of Wildlife Management 72(1):240-245.

Cruz-Martinez, L., Redig, P.T., Deen, J. 2012. Lead from spent ammunition: a source of
exposure and poisoning in bald eagles. Human-Wildlife Interactions 6(1):94-104.

Custer, T. W., Franson, J. C., and Pattee, O. H. 1984. Tissue lead distribution and

2

AAV Backgrounder on Lead-based Sporting Ammunition and Fishing Tackle



hematologic effects in American Kestrels (Falco sparverius) fed biologically
incorporated lead. Journal of Wildlife Diseases 20:39-43.

Franson, J. C., Sileo, L., Pattee, O. H., and Moore, J. F. 1983. Effects of chronic
dietary lead in American Kestrels (Falco spaverius). Journal of Wildlife Diseases
19:110-113.

Grinnell, G.B. 1894. Lead poisoning. Forest & Stream 42: 117-118.

Green, R. E., Hunt, W. G., Parish, C. N., and Newton, I. 2008. Effectiveness of action to
reduce exposure of free-ranging California condors in Arizona and Utah to lead
from spent ammunition. PLoS ONE 3(12)1-10.

Hunt, W. G., Burnham, W., Parish, C. N., Burnham, K. K., Mutch, B., and Oaks, J. L.
2006. Bullet fragments in deer remains: implications for lead exposure in avian
scavengers. Wildlife Society Bulletin 34(1):167-170.

Hunt, W. G., Watson R. T., Oaks J. L., Parish C. N., Burnham K. K., Tuck, J. R., Hart, G.
2009. Lead bullet fragments in venison from rifle-killed deer: potential for human
dietary exposure. PloS ONE 4(4): €5330.

Kramer, J. L. and Redig, P. T., 1997. Sixteen years of lead poisoning in eagles, 1980-
1995: an epizootiologic view. Journal of Raptor Research 31: 327-332.

Kreager, N., Wainman, B. C., Jayasinghe, R. K., Tsuji L. J. S. 2008. Lead pellet
ingestion and liver-lead concentrations in upland game birds from southern
Ontario, Canada. Archives of environmental contamination and toxicology
54:331-336.

Needleman, H., Schell, A., Bellinger, D., Leviton, A., and Allred, E. 1990. The long-term
effects of exposure to low doses of lead in childhood — an 11-year follow-up
report. The New England Journal of Medicine 322:83-88.

Pain, D. J., Amiard-Triquett, C., Bavoux, C., Brurneleau G., Eon, L., and
Nicolauguillaumet, P. 1993. Lead poisoning in wild populations of marsh harrier
(Circus aeruginosus) in the Camargue and Charente-Maritime, France. 1bis
135:379-386.

Redig, P. T., Stowe, C. M.,Barnes, D. M., and Arent, T. D. 1980. Lead toxicosis in
raptors. Journal of the American Veterinary Association 177:941-943.

Smith, D. R., Johnson, M., Mace, M., Stroud, R., Brandt, J., Burnett, J., Parish, C., and
Petterson, J., Wittel, C., Stringfield, C., Orr, K., Zuba, J., Wallace, M., Grantham,
J. 2012. Patterns of mortality in free-ranging California condors. Journal of
Wildlife Diseases 48(1):98-112.

3

AAV Backgrounder on Lead-based Sporting Ammunition and Fishing Tackle



Tsuji, L., Wainman, B., Jayasinghe, R., Van Spronsen, E., Liberda, E. 2009.
Determining tissue-lead levels in large game mammals harvested with
lead bullets: human health concerns. Bulletin of Environmental
Contamination and Toxicology 82:435-439.

4

AAV Backgrounder on Lead-based Sporting Ammunition and Fishing Tackle





