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Lead Ammunition: Deadly and Dangerous for Wildlife and Hunting

l. The Inherent Dangers of Lead Ammunition

Lead (Pb) is a toxic non-essential heavy metal and a potent neurotoxin for which there is no known
safe level of exposure in any living organism, including humans and wildlife. For centuries, lead's
low cost, high density, and softness made it the preferred material for bullets and shot. However, the
environmental and biological costs of lead ammunition now outweigh any perceived benefits.

Approximately 95% of the 10 to 13 billion rounds of ammunition purchased in the United States
contain lead, which mostly comes from recycled car batteries. While lead shot was federally banned
for waterfowl hunting in 1991 — dramatically reducing incidental poisoning in ducks and geese —
lead bullets, slugs, and shot for terrestrial hunting of game like deer, elk, hogs, and upland game
birds remain widely used, contaminating the environment with a mass load of lead fragments and
poisoning more than 120 species of wildlife.

Mechanics and Problems
of Fragmentation

The critical issue with traditional
lead-core hunting ammunition is
catastrophic fragmentation. Upon
high-speed impact with soft tissue,
muscle, or, most destructively, bone,
the soft lead core violently shatters.
This process generates particles
ranging from visible fragments to
microscopic and submicroscopic lead
particles that are dispersed far beyond
the immediate wound channel.

Studies using advanced medical
imaging including radiographs
(X-rays) have definitively shown that
a common copper-jacketed lead-core bullet can
scatter fragments up to 18 inches away from the

Il. The Human Health Toll: Contaminated

main path. These microscopic lead particles are not Game Meat

only numerous but also difficult to detect: they are Lead contamination from fragmented bullets

too small to be seen or felt during the most careful represents a long-term, direct public health risk,
butchering process, while their small size increases exposing hunters, their families, and food-insecure
the bioavailability of the lead when ingested, making communities to an insidious neurotoxin through
the meat inherently contaminated. their primary protein source: game meat.
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Chronic Exposure for Hunters and Families

Although acute lead poisoning from eating game is
rare in people, chronic, low-level exposure from
consuming fragmented lead is linked to serious,
irreversible health effects, particularly for
populations most susceptible to its toxic effects:

e Children (Ages 0-6): Lead is a potent neurotoxin
that mimics calcium, interfering with crucial
neurological development. Exposure in children
is associated with irreversible neurological
damage, lower 1Q scores, behavioral issues
(including hyperactivity and aggression),
learning disabilities, and damage to the central
nervous system. Because the developing brain
has no mechanism to safely process lead, no
amount of exposure is considered acceptable
or safe.

e Pregnant women: Lead can be stored in bone and
released during pregnancy, crossing the placental
barrier to directly harm the developing fetus.
This can lead to premature birth, low birth
weight, and developmental delays in the child.

e Adults: Chronic, low-level exposure is linked to
increased risk of hypertension (high blood
pressure), kidney dysfunction, and reproductive
problems.

Radiographic analysis of venison packages from
carcasses shot with lead bullets has repeatedly
confirmed that a high percentage of meat, even
portions meticulously trimmed and commercially
processed, contains detectable lead fragments.

The Ethical and Public Health Risk in
Donated Game Meat

The practice of donating hunted game meat to food
banks and charitable meal programs introduces a
critical ethical and public health dilemma. This well-
intentioned effort to supply high-quality protein
inadvertently distributes lead-contaminated food to
vulnerable populations, including families with
young children and pregnant women who rely on
these food sources.

e Research specifically examining game meat
donated to food banks found a significant
prevalence of lead fragments, confirming that
these donations are a systemic source of lead
exposure for food-insecure households.

e This places food security programs in an
untenable position, forcing them to choose
between rejecting a valuable source of
sustenance or knowingly distributing a
product with a hidden, chronic health hazard.
Switching to non-lead ammunition removes
this conflict entirely.

lll. The Ecological Disaster: Poisoning the
Food Chain

Lead from both spent and fragmented ammunition
creates a devastating but often unseen, ecological
disaster. This occurs primarily through secondary
poisoning, resulting in the slow, agonizing illness
and death of millions of scavenging birds and
predatory or scavenger mammals.

The Fatal Impact on Scavengers and Raptors

The mechanism of poisoning centers on the "gut
pile": the internal organs and scraps left behind by
hunters after field-dressing game. These gut piles,
along with unrecovered carcasses, may be
contaminated with high concentrations of
fragmented lead particles.

e Bald and golden eagles: These apex scavengers
are highly susceptible to plumbism. They rely
heavily on carrion, especially in winter, and
readily consume gut piles. Ingesting even a
minuscule fragment of lead — as small as a BB
or grain of rice — causes acute and sub-lethal
poisoning. Lead poisoning is now recognized

as the leading cause of illness and death in bald
eagle populations and remains the single biggest
documented barrier to the restoration of golden
eagles in many Western states.

e C(California condors: For the endangered
California condor, lead poisoning is the single
greatest threat to survival in the wild. Condors,
whose diet consists exclusively of large
carcasses, have extremely sensitive digestive
systems. A single piece of lead smaller than a
grain of rice is often lethal, leading to
mandatory non-lead ammunition rules across
condor habitat.

e Other wildlife at risk: A wide array of other
scavengers, including ravens, crows, turkey
vultures, coyotes, and various hawks and owls,
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transition eliminates the source of contamination,
protecting both public health and wildlife
populations.

are routinely poisoned. Symptoms in poisoned
wildlife include paralysis (especially of the wings
and legs), blindness, severe neurological damage,
loss of motor control, and ultimately, a slow,
painful death from starvation or secondary
infection due to organ failure. Mammalian
predator-scavengers including foxes, coyotes, and

Superior Performance and Terminal Ballistics

Non-lead ammunition, constructed from materials
like solid copper, copper alloys, or steel (for shot),

bears, are similarly at risk from lead in spent
ammunition, as are waterfowl that ingest spent
lead shot from the ground or sediments.

Heavy Metal Accumulation

Beyond immediate secondary poisoning, lead shot
and fragmented bullets accumulate over decades in
the soil and water bodies, particularly on heavily
hunted lands and shooting ranges. This chronic
environmental deposition poisons and impairs the
growth, development, and reproduction of lower
trophic organisms like microbes, insects, and plants,
causing systemic harm across entire ecosystems and
potentially leaching into human water resources over
the long term.

IV. The Solution: Non-Lead Ammunition and
Modern Hunting
The most effective, readily available, and ethical

solution is the widespread adoption of modern,
high-performance non-lead ammunition. This

offers equal or superior terminal ballistic
performance compared to traditional lead:

Retained mass and penetration: Unlike lead,
which fragments and loses mass, non-lead
bullets are designed to retain nearly 100% of
their mass. This ensures deeper, straighter
penetration and delivers all kinetic energy into
the vital organs, resulting in a cleaner, more
ethical, and immediate kill.

Controlled expansion: Modern copper bullets
are engineered for consistent, controlled
expansion, creating a wide, predictable wound
channel without the erratic fragmentation of
lead.

Meat preservation: By resisting fragmentation,
non-lead bullets minimize damage to the
surrounding meat tissue, significantly reducing
the required trimming and resulting in clean,
non-toxic, high-quality game meat with
minimal waste.

Non-lead ammunition

Feature Lead ammunition
(copper/steel)
Toxicity High neurotoxin (No safe level | Non-toxic (Inert copper/steel)
of exposure)
Fragmentation High fragmentation;

contaminates surrounding

Minimal or zero fragmentation;
retains mass for deep penetration

meat up to 18 inches

Wound channel Fragments may create erratic

wound channels

Creates consistent, predictable
wound channels for clean kills

Contaminated; increased meat | Clean, non-toxic; minimal waste

waste (trimming)

Meat quality

- Good Comparable or superior terminal
Ballistic performance I
ballistics
Cost Generally lower initial cost Marginal additional cost, decreasing
as demand grows
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White tailed deer, lead bullet
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« Bright white spots = lead fragments
« Spread throughout animal's body
« Contaminate meat & environment

30 caliber Winchester magnum
lead core w/ copper jacket

* Highly toxic

* Hundreds of fragments

30 caliber Winchester magnum
solid copper bullet

* Non-toxic
* No fragmentation

Sources: https://www.gma.vic.gov.au/hunting/caring-for-the-environment/environmental-and-health-risks-of-lead-bullets-for-deer-hunting;
https://www.usgs.gov/media/images/copper-and-lead-ammunition-comparison
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Lead ends up in the larger food chain,
eventually finding its way onto ouwr plates

Figure from: Arnemo JM, 2022. “Lead ammunition used by hunters has us all in its sights.” Outreach, Inland Norway University of Applied Sciences.
Source: https://researchoutreach.org/articles/lead-ammunition-hunters-all-sights/
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The Protective Mandate: How Non-Lead Saves estimated 2 million to 3 million waterfowl that

People and Wildlife ingested spent pellets found in wetlands. Following
Transitioning to non-lead ammunition achieves two the ban, there was:
immediate, critical conservation goals: e Significant reduction in poisoning: Lead

exposure in key waterfowl species dropped
dramatically. A 2012 study showed a 64%
decrease in the prevalence of lead shot in
waterfowl gizzards across the Mississippi
Flyway.

e Protects the human food chain: It eliminates the
invisible, microscopic lead fragments that
contaminate game meat, ensuring that hunters,
their families, and food bank recipients are not
exposed to a potent neurotoxin with no safe level
of consumption. This is especially critical for o
protecting the developing brains of children.

Population recovery: The successful switch to
non-toxic steel shot proved that effective
conservation policy can be implemented
without reducing hunting participation, leading
to the recovery of waterfowl populations that
previously faced chronic mortality from lead
poisoning. This precedent demonstrates the
effectiveness of removing the source of the
contaminant.

e Protects iconic scavengers: It stops the primary
cause of death and illness for apex avian
scavengers like the Bald Eagle and California
Condor. By removing fragmented lead from the
gut piles and unrecovered carcasses left in the
field, it severs the toxic link in the food chain and
dramatically improves wildlife health and species

fforts.
recovery etiorts V. Competing Federal Legislation:

The Policy Conflict

The debate over lead ammunition has created a
persistent policy conflict in the U.S. Congress,
primarily concerning the management of federal
public lands. This conflict pits conservation-driven
restrictions against measures focused on protecting
hunter access and state authority.

The Precedent: Success of the Waterfowl
Ban (1991)

The most compelling proof that a non-lead transition
works is the federal ban on lead shot for waterfowl
hunting, which was phased in and fully implemented
across the United States in 1991. Before the ban, lead
shot was responsible for the annual poisoning of an

Legislation Primary goal Proponent rationale Status
LEAD Act (Lead | Mandates the phase-out of | Conservation & public H.R.6268 introduced Nov. 21,
Endangers lead ammunition on all health: Cites the scientific | 2025
Animals Daily lands and waters managed | consensus on lead Previous bills in 117th, 118
Act) by the U.S. Fish and fragmentation, secondary | and 119th Congresses were
Wildlife Service (USFWS). | poisoning of wildlife (e.g., | introduced in the House and
bald eagles), and human | Senate but saw no significant
health risks from action.
contaminated game
meat.
Protecting Bars the Fish and Wildlife | Access & state authority: | Narrowly passed the House
Access for Service (FWS), the Bureau | Argues that bans in 2024 but stalled in the
Hunters and of Land Management increase cost barriers for | Senate. Seeks to restrict
Anglers Act (BLM), and the Forest hunters, threaten bans unless based on site-
(e.g., H.R. 556) | Service from prohibiting or | participation, and specific, peer-reviewed
regulating the use of lead undermines authority of science showing a
ammunition or tackle on state wildlife agencies to | detrimental population-level
federal land or water. manage species. impact and is consistent with
state law.
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Non-Regulatory Compromise: USFWS
Incentives

Like some states, the U.S. Fish and Wildlife
Service has announced limited restrictions on the
use of lead ammunition on some of the more than
500 national wildlife refuges. On some units, the
agency has offered rebates or free non-lead
ammunition to hunters who voluntarily choose
non-toxic alternatives, even though the
differential costs for non-toxic ammunition are
negligible. It does not appear that many hunters
voluntarily choose the non-lead ammunition.

VI. Conclusion: The Call for
Modern Conservation

The evidence is clear and scientifically
conclusive: the continued use of lead ammunition
represents a preventable, self-inflicted wound to
both public health and wildlife conservation. The
fundamental problem lies in the physics of soft
lead fragmentation, which transforms a single
shot into a widespread source of contamination,
leaching a potent neurotoxin into the environment
and the human food supply.

This issue extends far beyond hunting grounds,
affecting families who consume game meat and
critically endangering apex predators like the bald
eagle, a national symbol whose recovery is now
jeopardized by the toxic residues of lead.

The choice is not between tradition and ethics; it
is between outdated technology and modern
responsibility. Non-lead alternatives like solid
copper are proven to be superior in terminal
performance, achieving cleaner, more ethical kills
with the added benefit of providing clean,
wholesome, and non-toxic meat.

The transition to non-lead ammunition is a
foundational step in modernizing hunting ethics.
By making this switch, hunters not only enhance
their efficacy and reduce meat waste but also

fulfill the core conservation mandate: to protect
wildlife and the land for future generations.
Embracing non-lead ammunition is the single
most effective action hunters can take today to
ensure the long-term integrity of our
ecosystems.

VII. Policy and Conservation Alignment

The shift to non-lead ammunition aligns with
core conservation and public health goals:

1. Protecting biodiversity: Eliminating a
known source of preventable mortality for
endangered and sensitive species like the
California Condor and Bald Eagle.

2. Public health: Removing a hidden source of
neurotoxin exposure from the human food
supply, protecting children and families.

3. Modernizing hunting ethics: Embracing
practices that ensure "fair chase" extends
beyond the moment of the shot to the entire
lifecycle of the game animal and the
ecosystem it inhabits.

Many states and regions have recognized this
necessity. The 1991 federal ban on lead shot
for waterfowl hunting established a critical
precedent, and several states have implemented
partial or total bans on lead ammunition for big
game hunting to protect wildlife and public
health.

The scientific consensus is clear: non-lead
ammunition is a necessary, available, and
responsible alternative that protects human
health, saves iconic wildlife, and ensures the
integrity of our natural ecosystems.
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