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Summary

2009 marked the first of a multi-year effort spearheaded by Craighead Beringia South (CBS) to distribute
lead-free rifle ammunition to hunters in the Jackson Hole area. With financial support from the 1% for
the Tetons and a variety of other donors, we were able to purchase and distribute 194 boxes of lead-
free rifle ammunition to people hunting on the National EIk Refuge (NER) and Grand Teton National Park
(GTNP). Also, to assess the ecological success of the program, we monitored the blood lead levels (BLL)
in scavenging birds around the valley to compare the median BLLs (medians are used instead of
averages due to the statistically non-normal distribution of BLLs) during the 2009 hunting season to
median levels during previous hunting seasons within Jackson Hole. We found that roughly 24% of all
successfutunters in Grand Teton National Park and the National Elk Refuge used lead-free ammunition
during the 2009 hunting (elk reduction) season based on hunter surveys. In ravens tested (n = 46), we
found that the median BLL was 28% lower than expected based on the total elk and bison harvested.
We found no such relationship with eagles tested (n = 12), likely a combined result of sample size and
increased individual variation for eagle species as compared to ravens.

Introduction

In 1992, the first captive bred California Condors were re-introduced back in the wild after a period of
extinction. A several years later, a trend of condors becoming ill and dying was documented with what
was later determined to be lead poisoning. After years of
investigation, the lead source was traced to spent rifle ammunition
left behind by hunters in either offal (gut piles) from harvested
animals or un-retrieved game. Since then, the hazards of lead from
spent rifle ammunition on scavenging birds have been widely
documented across the globe and a broader understanding of its
effects is understood. Several studies, including the one in Jackson
Hole by CBS, have found that an average of 160 lead fragments are

left in the offal that is fed upon by scavengers (Figure 1). Figurel. Xray of lead fragments
(white specks) left by a bullet in an

elk.




In 2004, CBS began a study to assess the potential impact of spent lead rifle ammunition on wildlife in
Jackson Hole, particularly ravens. Jackson Hole is an ideal location to examine the relationship between
lead and scavenging birds due to the large number of elk, and now bison, harvested each year and the
extremely large population of ravens in this valley. Since the beginning of the study, biologists with CBS
have captured and tested blood lead levels of 601 ravens and expanded the project to also examine the
effect of lead on both bald and golden eagles that either call Jackson Hole home or migrate to the area
from afar. In summary, we have documented consistent significant spikes
in the blood lead levels of ravens and eagles during the hunting season,
with some values confirmed as high as 718 pg/dL. Critical levels effecting
survival of bald eagles have been documented at 100ug/dL. Our previous
results have further documented that the annual blood lead levels of
ravens within the valley can accurately be predicted by the number of elk
and bison harvested.

Phase one of this project was to determine the potential impact of spent
lead rifle ammunition on ravens and eagles in the valley. With evidence
documenting an increase of lead in both ravens and eagles during the
hunting season, phase two is to determine a way to mitigate this problem.
Luckily, there are practical alternatives to lead bullets most commonly used
by hunters; solid copper or gliding metal bullets. These lead-free bullets are made by a variety of
manufacturers and have been proven effective, both balistically and in the field. Beginning in 2009, we
began distributing this non-lead ammunition to hunters, free of charge, to help jump start a shift by
hunters from the traditional lead bullets to the non-lead alternatives.

Distribution and Useof Non-LeadAmmunition

With the assistance of 1% for the Tetons Foundation,
Grand Teton National Park, the National Elk Refuge,
private donors, Jack Dennis Sports, and CabelaQInc., a
collaborative effort was established creating the
foundation for a non-lead ammunition distribution
program in Jackson Hole. Hunters that possessed a
permit to hunt in GTNP and/or the NER could pick up
one box of non-lead ammunition in any caliber at Jack
Dennis Sports in Jackson, at one of three public (s
outreach events or, to accommodate out of town hunters or rare calibers, they could place an order

through CBS® ¢tK2aS 2NRSNHE ¢ SNB LdusyasSsted watlythe prégrachtyo St | Qa =
offering discounted ammunition and direct shipping. In those instances, a box of non-lead ammunition
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CBS hosted three, free public outreach events. Two shooting —
range demos were performed & G KS WIF O1 &2y [t &
shooting range and consisted of staff from not only CBS but - B
from the National Park Service and the National Elk Refuge to 2
show agency support. The demonstrations focused on
showecasing the typically unknown negative aspects of lead
bullets and the effectiveness and desirable properties of their
non-lead counterparts. We found this to be a very effective
education tool and had very positive feedback from
FGGSYRSSas a2yYS GKFG 6SNByC
ammunition but just very interested in the issue. Lastly, we
gave a public seminar at the National Museum of Wildlife Art
that was open and free to the public to describe the issues of
using lead-based ammunition and wildlife. We also distributed 74 Csah _
free, non-lead ammunition at this function. In all cases, we e
advertised the events in the local Jackson Hole News and Figure 2Hunt areas eligible for noslead
Guide as well as placed % page ads describing the facts of lead ~ PU/let program andnumber of boxes

. . o distributed in each hunt zone.
ammunition fragmentation and the effects on wildlife.
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This year we provided 194 eligible hunters with non-lead ammunition, exhausting the allocated funds
for the program and leaving us unable to accommodate many hunters. Of the 194 hunters we provided
with non-lead ammunition, 94 were hunting elk or

60 | 53 bison on the NER and 100 individuals were hunting

50 elk in GTNP (74 hunters in zone-79 and 26 hunters

40 % 33 in zone-75; Figure 2). Of the 74 hunters with

30 22 permits in zone-79, 59 were also able to hunt in

20 0 . 11 both zones 75 and 79 after the first week of the

10 6 hunting season. Bison cannot be hunted in GTNP.
0 Of the total number of permits given out in each

09‘0 @\‘@ A & @'\\Q \&@ OOS\Q &6‘ ,g\o\\ \\925 hunt zone, roughly 14.2% of hunters in zone-79
7o ARSI %00““ ° participated and 6.7% of hunters in zone-75
participated. It is more difficult to assess the

percentage of hunters that participated from the
NER because the permitting system is more
complicated, allowing hunters to access the refuge multiple times, for multiple elk, and even for both elk
and bison. In 2008, the NER estimated that 750 individuals hunted the NER from the total 1200 permits
given out.

Figure 3Number of boxes distributed by caliber.

We distributed 14 different calibers to hunters during the program. The most common was 30-06
Springfield (27.3%), followed by .300 Winchester Magnum (18.6%), and the 7mm Magnum being the 3"
most common caliber distributed (17.0%). Other common calibers were .270 Winchester, .300



Winchester Short Magnum, .308 Winchester, .270 Winchester Short Magnum, .300 Weatherby Magnum
(Figure 3).

Also beginning in 2009, both GTNP and the NER added questions about the use of non-lead ammunition
on their surveys in an attempt to approximate the number of hunters using the alternative ammunition.
From those surveys, 85 or 33.6% of all
respondents from the NER reported using
non-lead bullets, whether successful or not.
Although the NER requires all elk hunters to
turn in surveys for each permit acquired, only
253 surveys had been turned in by early
January from roughly 750 hunters (34%). Of
successful hunters on the NER who turned in
surveys (n = 143), 34 (23.8%) reported using
non-lead ammunition. Bison hunters were not
required to turn in a survey form with the NER e
so use of non-lead is not known for 2009. From a total of 331 permits from successful hunters in GTNP
that turned in surveys, 81 (24.5%) indicated they used non-lead ammunition.

Lead Levels in Ravens and Eagles

2009 was the 5™ hunting season that CBS tracked blood lead levels in scavenging birds in the Jackson
Hole Valley. Since 2004, we have tested 351 Ravens, 37 Bald Eagles and 3 Golden Eagles during the
hunting seasons. In 2009, we captured and sampled 46 Ravens, 12 Bald Eagles, and 2 Golden Eagles to
add to our historic data and assess the impact of the non-lead ammunition distribution program. Birds
were captured using net launchers placed over road kill animals or offal left in the field by hunters.
Beginning this year, we also placed Argos satellite transmitters on 10 bald eagles to monitor their annual
movement, specifically as it relates to the hunting season and lead levels. They will be tracked daily for
the life of the transmitter battery, about 3 years, to assess geographic area that the hunting practices in
Jackson Hole may be influencing eagle populations.

Ravens

During the 2009 hunting season we captured, banded, and obtained blood samples from 46 ravens. The
birds were captured from various locations in GTNP and the NER from the 21 of October until the 9" of
December. The median BLL for sampled ravens in 2009 was 10.3 pg/dL, with a baseline (i.e.,
background) BLL in ravens estimated at 2.0 pug/dL. Figure 4 shows a comparison between previous hunt
seasons for reference. Overall, there was statistically significant differences between years (P=0.045,
F=2.46), with 2004 and 2007 being significantly higher than the remaining hunt seasons. However,
az2ft St e 02 YLbnNElg B hol Kush ovefal[le@dis in the environment and available to
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Figure 4. Raven BLL during the hunt, 2€2RD9.

scavenging birds and therefore not the best method to

evaluate the impacts of an increase in hunters using non-

lead bullets. Our previous research results have found

that raven BLLs are dependant upon the number of

animals harvested; more animals harvested results in a

higher amount of available carrion for the scavengers to
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animals varies greatly between years and was

compounded by the initiation of the bison hunt in 2007.

By comparing the total harvest (elk+bison) from the NER
andGTNPtothed I YS &SI NR& YSRALY
regression, a simple equation can be used to predict the

[

median BLL based on the harvest total. Figure 5 shows a graphical representation of this. TK' S I NJ LIK Q &
trendline depicts how the annual median BLL correlates to the harvest total. Using that line, the BLL for

the coinciding harvest rate can be accurately predicted. Based on the total harvest level for 2009 (n =

642), the predicted raven BLL is 14.3 ug/dL; well above the measured level of 10.3 ug/dL. Furthermore,

by excluding the number of animals harvested with non-lead bullets (n = 165 based on the assumption

that the same proportion of bison hunters used non-lead ammunition; 24%), we found that the

observed lead level coincides with the predicted level. This strongly supports the hypothesis that lead

levels in scavengers is directly caused by hunting with lead based ammunition and suggests the number

of hunters that use non-lead ammunition has a substantial positive impact on raven lead ingestion.
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Eagles

From the 7™ of November through the 9" of December, we captured, banded, and obtained blood
samples from 12 bald eagles and 2 golden eagles. Of those 12 bald eagles, we outfitted 4 juvenile and 6
adults with satellite tracking transmitters. Similar to the ravens, eagles were captured throughout GTNP
and the NER. The median BLL for sampled bald eagles in 2009 was 43.9 pg/dL compared to the baseline
for bald eagles estimated at 20ug/dL. The threshold level for toxicity is 100ug/dL; 50% of the bald
eagles tested in 2009 were above this threshold. The 2 golden eagles captured and tested had a median

120.0 112.4 B}L of25.5 ug/(iIL. Since \ivellack suffiecient s?mples to o
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hunt, the analyses in this section will focus on bald
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60.0 253 ' 43.9 previous years, there was no statistically significant
40.0 ' difference (P=0.627, F=0.59) unlike what was
20.0 documented in the ravens. Just as with ravens, this
0.0 comparison does not provide the best gauge of non-lead
2005 2006 2007 2009 ammuntion use due to the variation of harvest totals.
When we did the same comparison using harvest as an

estimator for eagle BLLs, the same results we saw in the raven BLLs did not appear. But, the 2009

hunting season did boast the 2™ highest harvest rate with the 2™ lowest median eagle BLL during our

study period. The lack of significance was most likely impacted by the high variation in documented

eagle. [ [ Qa (range=Aa3r2 g 7.9 ug/dL) and the relatively low sample size of 12 bald eagles.

Compounding this is the limited time period historic. [ [ Qa ¢ SNB R 22(dzW8hai SR> Hnanp
increased effort to obtain samples as well as sampling for several more years, more informative results

could be attained as they relate to bald eagle BLLs and non-lead ammunition use.

As mentioned previoulsy, 2009 marked the first year of satellite tracking bald ealges from Jackson Hole.
The main objective of this aspect of the study was to estimate the proportion of local and migratory bald
eagles in the valley during the hunt. It is possible that many eagles are attracted to the area every fall to
scavenge the offal and unretrieved carcasses left in the field by hunters and in so doing are ingesting
lead in Jackson Hole. Consequently, local hunting practices and management would have regional or
country-wide effects. If this local source of poisoning is negatively effecting birds that reside in other
locations to the point of morbidity, then impacts on eagle populations throughout the west could be
effected by either lowering the total population size (i.e. birds being killed by
lead) , reducing their ability to reproduce viable offspring, and/or reducing
reproductive output. Further, if the eagles have an amount of lead that is so
toxic it causes death, scavengers that ingest the carcass of the poisoned birds
would ingest that lead and it would continue impacting animals down the food
chain. By obtaining a general idea on what proportion of the birds are local
versus migrants, we can better understand the issue and the scope of the
potential dangers of lead rifle bullets.




The transmitters that we used were attached to the back of the eagle in a harness resembling a
backpack. These transmitters are made to be less than 1% of the body weight of an eagle and the
attachment is done in such a way as to
not effect any natural abilites (e.g., flying, Bald Eagle Satellite Tracking Data
hunting, breeding). The transmitters
upload location data to satellites in the
Argos satellite array during a four hour
period every day with the exception of

nesting season when locations are . :::::n Coutes

obtained every other day to extend —
PTT

battery life. We were fortunate enough ez
to catch an almost equal number of sub-  B——
adult and adult eagles which could § o sa20
potentially have different migration ! _ﬁii
patterns. As of the 5" of February, all 10 | |} 22
eagles have migrated out of the valley e

e 45712

(Figure 7). We have seen movements as
far away as southern California and even
north to the Livingston, Montana area.
The migration patterns of birds leaving
the area seemed to lack any pattern with
some birds leaving during the hunt and
some waiting around until January before

heading south. It is too early at this point e e tts,, VD
in time to draw any major conclusions
from this as we 0n|y have one small Figure 7. Bald Eagle movement from Jackson Hole, ZBOED.

snapshot in time. As time continues and

the bird@ movements are documented for the duration of the year, especially around the breeding and
hunting seasons, critically important information will be collected pertaining to the scope of lead
contamination from the elk hunt in Jackson Hole.

Conlcusion

This year CBS, with financial backingof i KS M2 T2 NJ { Ki&), washie 2oyhifiateaC 2 dzy R |

voluntary non-lead ammuniton distribution program to hunters in the Jackson Hole area. This program

was in response to research done by CBS that found blood lead levels in Ravens and Eagles spiked to

unnatural levels during the biggame K dzy 6 Ay 3 &Sl a2y Ay D¢bt YR GKS bow
only to distribute non-lead ammuntion to hunters that held valid park or refuge hunting permits, but

also to educate hunters on the benefits of using non-lead ammuntion while assessing the impacts of
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We were able to distribute 100% of the available ammuntion and made contact with and provide



educational material to numerous hunters on the benefits of non-lead bullets. In total, we distributed
194 boxes of ammuntion in three hunt zones that approximately 1,950 hunters use. While 194 boxes of
non-lead ammuntion is a great start, it is only the beginning of what needs to be done. There are many
hunters within GTNP and the NER that were unable to receive lead-free ammuntion and there are
dozens of other hunting zones surrounding the NER and GTNP that all effect the raven and eagle
populations.

At the current level of non-lead use, we are beginning to see tangible results in the BLLs of ravens during
the hunt. But while we were able to detect lower overal lead levels, the raven population still ingested
large amounts of lead during the hunting season. Further, we were unable to detect any change in lead
levels in the eagle population at this level of non-lead ammunition use. This is likely due to factors such
as differing digestive physiology, food habits, movement patterns, and consumption rates. Due to the
limited number of hunters that used non-lead ammunition in 2009, a larger effort will be needed to
confirm the impacts of the non-lead ammunition program as it relates to bald eagles. While we did see
promising results in ravens during the 2009 hunting season, one year of data collection cannot
diffinitviely assess the success of this program. We feel the logical next step is a more intensive and
larger program that builds upon the program intiated in 2009 with the same goals: provide non-lead
ammuntion to the hunters while educating them on the positive impacts of their decision to voluntarily
switch to non-lead rifle ammunition. With a continued effort, it is possible we could set a precendent
with broad ranging effects not only for the wildlife and wildlands but for the people who enjoy and
utilize their public lands, hunters and non-hunters alike.



