Preserving our wildlife conservation
and hunting heritage
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About Lead
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Projectile Development

http://www.shootingtimes.com/ammo/ammunition_st_nosler_ 200802/



Terminal Performance

Optimum Performance Velocity: Optimum Performance Velocity:
Minimum: 1800 fps (543 mps) Minimum: 1800 fps (543 mps) / Maximum: 3200 fps (375 mps)
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Bullet fragments
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Permanent Cavity 7.62 mm SP

Vel -881m/s
Wt-9.7gm

Final wt~-6.486 gm
33.4% fragmentation
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Fig. 5 Distribution of animal flight distances of C- and L-bullets
compared to predicted animal flicht distances (thin lower line) and
wounding threshold (bold upper line ) derived from the model (Stokke
et al. 2018)
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LEAD-CORE HUNTING BULLET WEIGHT RETENTION




Terminal Performance

12 gauge slug weight retention
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Terminal Performance

U OF M VETERINARY Se: 1/1
ZIEGLIm: 2/8

Grund et al. 2009



Table 2. Average number of fragments counted (SD) within
white-tailed deer and domestic sheep in various treatment groups
using ventral-dorsal view radiographs. (Bullet types: RE = rapid
expansion; CE = controlled expansion; Cu = copper; MZ = muzzle-

loader).

Species  Bullettype N < + SO  Minimum Maximum
Deer REI 8 60 + 84 7 261
Sheep RE1 9 141 +135 74 498
Sheep RE2 10 86 + 34 28 138
Sheep CEl 10 9+7 2 28
Sheep CE2 10 82 + 62 21 28
Sheep Cu 10 2+1 1 -
Sheep Slug 10 28 +41 3 127
Sheep MZ1 6 3+£3 1 9
Sheep MZ2 6 34+36 6 105
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Herring et al. 2016 o









 Live animals
* Blood Lead Levels
e Feather Lead
« Radiographs

* Mortalities
* Organ Lead Levels
* Bone Lead Levels
* Feather Lead




Pathways of Exposure

Coyote shot with
lead ammunition




Pathways of Exposure

Richardson Ground Squirrel 1 0
Shot with .22 Caliber Rim Fire - mm
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Warner et al. 2014
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Figure 1. Geometric mean number of lead fragments (with bootstrapped
95% CI) in white-tailed deer carcasses shot post-mortem with low-velocity
ammunition from May-September 2009, Indiana, USA. Number of
fragments were greater when deer were shot in the shoulder compared to
the thoracic cavity, and when projectiles struck bone. Data from
ammunition treatments were pooled because there was not a significant
difference between ammunition types.

Broadway et al. 2014
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Figure 2. The mean proportion of small (<1 mm), medium (1-5 mm),
and large (>5mm) lead fragments present in white-tailed deer carcasses
shot post-mortem with 3 types of low-velocity ammunition from
May—September 2009, Indiana, USA. Deer shot with muzzleloader rifles
(m) had relatively fewer small- and medium-sized lead fragments than
those shot with rifled (r) or sabot (s) shotgun slugs. Deer shot in the
thoracic cavity had relatively fewer small fragments than those shot in the

shoulder.

Broadway et al. 2014




What we thought we knew

PLOS ONE Lighting up the source of a lesser-known lead exposure pathway using synchrotron radiation
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Fig 5. (A) High resolution X-ray transmission image of a select rggfon of the lead-core bullet with bone sample. (B) Histogram of fragment diameters,
derived from (A). (C) Zoomed in region, 2 mm x 1 mm, indicg#€d by the dashed box in (A), revealing thousands of sub-100 pm diameter fragments.

/doi.org/10.1371/journal.pone.0271987.9005

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
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Wildlife Exposure

Categories of 130 Species affected by Lead

2000  4ygynunition
6.00%

= Mammals

= Waterfowl

m Raptors& Scavengers
m Other Waterbirds

®m Upland Gamebirds

®m Passerines

m Reptiles

Tranel & Kimmel 2009



Raven Lead Exposure
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Raven Lead Exposure
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Bedrosian et al. 2012




Bald Eagle Exposure

Nestlings

All non-
nestlings

Non-

hunting
season
Hunting
season

Background
(<10 ug/dL)

100 %
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22%
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0 0
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Bald Eagles in Wyoming

m Non-lead
Harvest
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Bedrosian et al. 2012



Bald Eagles in Wyoming

More hunters
choosing non-
lead ammunition
& more animals
being harvested

Lower lead
levels in the
bald eagle
population

Bedrosian et al. 2012



Bald Eagles in the Mid-west

Lead Exposure Level

100.00%
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bald eagles
m Below detection mBackground m Sublethal = Poisoning

Warner et al. 2014




Chronic Lead Exposure in Eagles Across North
America
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Slabe et al. 2022
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Fig. 3. Deterministic projections for populations of golden and bald eagles with and without effects
to growth rates of lead poisoning. (A) Hypothetical matrix model projections for populations of golden
eagles in scenarios without lead poisoning (upper black line) and with lead poisoning (lower gray line) at levels
documented in this study. Solid lines are median estimates; dotted lines are 95% confidence intervals. (B) Same
as (A) for bald eagles. The model assumes 100% mortality of individuals with liver lead concentrations above
the threshold for severe clinical poisoning [33 ug/g dry weight (15)]. To isolate the effect of lead-caused mortality
on eagle populations, these plots incorporate variation in lambda but no stochastic variation in population size.

Slabe et al. 2022



Flight height (m)

R?=0.66, P < 0.001
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Ecke et al. 2017



Sub-lethal impacts
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Lead and Wildlife

Know the facts and make your own choice

Lead 5 a naterafly ocosmng elemest n the

et meat and has marry be
However, it i

nemoved

Sumee produdts

e Sepes, DAt and pasoine

ty, performance, aod ease aod low st o
mancfacture.
o Speet anmuntion, lost fishing tacde asd
pments in carcasses and gut ples
5 Se ingested by widile. I some ¢
ese lead sources can cause ifn
n indiidod animals

cexd

Birds are $1e most suscepible 10 lead tooc
ty, aod popuanon-ewel eflixts been
¢ mested 0 waterfond and Cadloma

oS

g the pubdic about wikdhle issues s part o!
$iedir mission

= Hulers &
apporers of wide conservation n North

anglers have Sewn the prissary

Aeneticasioce the eary 18 flaboratinn

pniranens
50 essen

QST

widde resooras aNeritage

and Ishing wad-

rs are becoming more widely
sesizble and reesomally priced Using nen
ead ATAtVES (AN prevent'ed
of indwicuzl wikiife a~d may offer Setter
periormance

iSOG

*  Homers wh Q2008 %0 tse lead anmurien
can il help %o redoce kead polsoning inscav
egrg arimak by removing e etire game

s o the feid

Availability

Neo-ead animo aemataes are avieladie loe

big garme, varment and sl game huntng
Neadagmi salic copper or copper aloy
by J rov Woaded ¥
bers. High

nost hunting G-

kead shet (syeel tumgsten, an
is dlso seaiable

1o leorn more abowt lead ond widie, st
www.argld gov/lead

What magazines and Arizona hunters say about solid
Wc‘mz il

“| wes very impressed with the bullet's performance, $he buck Resally dropped n s

1racks.” ~ Kobab doer huntey

“Accurate, 2010 Noddshat, no wasted game meat” — Kb deer hunder

“I've never soen deadier performance on game.” ~ Safan Cb Mternadonal article

“Whie their terménal performance is the stu¥ of 'egend, they are ako capable of
remarkable actrecy.” ~ Amenicon Aifeman ordidle

LEAD VS. NON-LEAD AMMO COSTS
2012 PRICES FROM ONLINE AMMO RETAILERS

30-06 165 gr. kaded
{big g2me husting)

{ ammo, Sox of 20

Rasc lead S17-520, Premism lead: 525-540
Non-kead: $30

‘ 223 loaded ammo, Bax of 20 (3555 1)
{veeint hunting)

Basc lead: 5650, Premium 'ead: 520-527,
Non-ead: $22-527

Box of 50 (2540 g7}
. e
12 gauge #6 shotshels, Boa of 25
{upland game/dove hunting)

Basic lead: $2-5¢, Premiom ead: $5-5%,
Non-ead: 56

Lead 57-525, Steek: 57532

40 Arizong Game ond Fish Department — www.azgfd.gov

Lead hagrierts

X-ray of prairie dog (top). coyote (center)
and @ deer (bottom) gut pile. AN contain
lead buliet frogments that could be ingest-
ed by wildife.

Eagles ond other raptors feed on gome re-
maios and Mygest lead shot and bullet frag-
ments. Doves and waterfow! are known fo
pick up lead shot in the field.

Condor Country: Why Non-lead Ammunition?

Hunters are helping
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and thet mandatory measures are noft needed.

Huntess who use non-lead ammundion n con-
doe range carry on sporsmen’s prowd tradition
of widife conservetion If you choose 1o use
lead emmunition, you can stil help by remone
ing your eatire game carcass (nckuding small
game and varmints) and gu! ple Fom Be field,
Locel lendfils accept snd bury anima remeins.

Hunters praise non-lead bullets

Copper bullets ave superior penetration, are
bess toxi, and do not ont bhe lead. 93
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t 2nd smal
nuntag

f »ad Duliets cn game. Non-ead
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ment Usits 3, 10, 124, 128, 13A, and 13H).
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Wad arenuntion in cordor fange

*  Arirona Deer Association

« Arirsaa Elk Society

+ Arizena Anieloge Foundatica

+ Arizona Desert Bighorn Sheep Saciety

+ Arizena Chapter of Sie National Wid
Turkey Federation

Hunters drawn for hantx io condor reage |

wil be moled more infomstion defore |

heir huet.

-

Leed poiscning & Be leading cause of d

nave Ged 1
and bullet kzgmens

eet™ 1 condors and the man obstadle to & w¥-
sustaming popuision There are currently 73 free-flying condors in Arizona and Ltah At
m kedd posonng ~ indudng
veir dipestve tract. More than 450 cases of lead eposure Save been

aree n 2012, Several had kea

documented in the condor population since 1959

e Condors an

Studies hawe concuded that lead shot and
rs. To leam more about the condor program and
n avaleble, visit www.

pites are the mein sowrce ol lead in conds
for & complete st of non-lead ammun

buliet fragments remain in game carcasses and g ples left n the
ods of lead fragments (frag

X

ats appear beight whie in X-cay) n 2
p feeders, so several birds can ingest fragments

gmenes found 1 game Garcasses and gut

d povy'condoe
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anmal cemains left in the b
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ALL varmint and small pame carcasses
froms the feld.

2013-14 Arizona Hunting Regulations
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OR Non-lead Hunting
Education

Zumwalt Prairie Preserve
Incentive Participation 2016-
2017

m Using Non-lead
Bullets

m Using Lead
Bullets




OR Non-lead Hunting
Education

Zumwalt Prairie Preserve Incentive
Participation 2017-2018

m Using Non-lead
Bullets

® Using Lead Bullets




OR Non-lead Hunting
Education

Zumwalt Prairie Preserve
Incentive Participation 2018-
2019

m Using Non-lead
Bullets

® Using Lead
Bullets




OR Non-lead Hunting
Education

Zumwalt Prairie Preserve
Incentive Participation 2019-2020

<

m Using Non-lead
Bullets

m Using Lead
Bullets




OR Non-lead Hunting
Education

There are two different courses on ammunition types, bullet construction
and performance, and the benefits of choosing non-lead ammunition.
There is a longer course for brand new hunters who are considering what
ammunition to use for their first hunt, and a shorter course for
experienced hunters who have already chosen ammunition. Please
choose the one that fits you. At the end of the courses there will be
options to participate in programs that help you access and thank you for
choosing non-lead ammunition. If you have any questions or concerns
please send a message to Non-Lead Partnership.

New Hunters Experienced Hunters



OREGON

Institute for Wildlife Studies m
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Values and Benefits




NANP Reach Since
July 2018
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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.

2.5u PPRO rti ng pa rtNer - 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 Su PPRO rt of - for those who support/endorse the formation intent
and actions of this partnership as defined by the resolution.


http://nonleadpartnership.org/

LUMWALT

Crafting public-private partnerships for the benefit of hunters and wildlife
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JOIN B&

“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

B&C EMAIL NEWSLETTER to best address them.
B&C HISTO

e The Boone and Crockett Club also supports a ® hunting ethic,
gasad Which includes sportsmen making personal choices to ensure the ethical

= BIOLOGIG

N hunting of game to benefit wildlife conservation in general. Sportsmen
I should be aware of potential unintended consequences to non-hunted
gl species, and if they feel this may be a concern in the areas where they

= PRIVATE H

' hunt, the Club supports sportsmen choosing to use alternative
) ammunition..”

= CANNED §
= GENETIC MANIPULATION OF GAME

for adults. To date there is no concluswe ewdence of serious illness or death of humans caused by eating game taken with lead


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

Ensuring the conservation of mule deer, black-tailed deer and their habitat. LEARN MORE > MEMBER INFORMATION CALL: 1-888-375-3337

e
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Mule Deer Foundation - Talking Mule Deer Podc...

A\ https://muledeer.podbean.com/feed.xml

S2 E25 North American Non-Lead

& Partnership
(((\ ))) ser Foundation - Tal..

Mule De
S2 E25 - North American Non-Lead Partnership ((C é))) + follow

Following

Today’s episode of Talking Mule Deer features a
1 7 386 44 conversation with the North American Non-Lead
" Partnership’s Leland Brown (Oregon Zoo) and Chris
Parish (The Peregrine Fund). The partnership’s two
main functions are to nreserve our wildlife conservation EallAiaia e

More...

Downloads Episodes




BHA PODCAST & BLAST, EP. 62: CHRIS PARISH AND
LELAND BROWN OF THE NORTH AMERICAN NON-LEAD
PARTNERSHIP

Posted by B« lers | October 30, 2019

BHA PODCAST & BLAST WITH HAL HERRING
’ BHA Podcast & Blast, EP. 62: Chris Parish and Leland Brown of the North America...

T 304 00:00:00 / 02:28:46 30 N H DO Relibsyr

with Eal Herring

Hal sits down in Montana with Chris
Parish and Leland Brown to talk copper
bullets, lead fragments, falconry,
raptors, condors, Mexico and
California, a love of good guns, wild
animals and wild meat - all following a
long day of rifle shooting with
everybody from the Hellgate Hunters
and Anglers (a Missoula-based rod and
gun club) to former U.S. Army snipers.
Chris, director of the global
conservation with the Peregrine Fund,
is an original Okie from Bakersfield.




www.nonleadpartnership.org

North American Non-lead Partnership Home News Resolution Partners Media

Hunters Leading the Way in Conservation
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