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Arizonaos Efforts to Reduce Lead
Exposure California Condors

Katlqy Sulliuun,l":t Ron Sieg,1 and Chris Parish2

Anstra.rlr'.-lixposllre t{r lcad is one {irctor aflccting lhe succcss ol] the Calilorrria r:ondor

()ltnnoSplts r:ali/brniunu.s) rointrocluction l)rograrrr in Arizorra.'l-[rcre have bocn 17li docrr-

rrrcltt:d casos of lead oxposrrrc :rnrl (16 cholation lr'eatlnonls administerctl since 1999. Six cortdot

rlcaths have been attr:iLrul.et'l by necnrpsy to lcacl poisoning. To address t}is, the Alizona Carntr

arrrl l, ' ish l)cpartrnont (AG[D) :rurl its partnels are working to redrrtr: lead exltostrrc due to sl)cnt

knrlarrrrrrurrit.ion [brrrrrl irr anilnal car'oitssos:rrrtl gtrL piles. \{rc ltave lbcrrsod txt ptrblir: cducatirxr,

sciuntific lesea.rch. anrt volurrtary use of non-lead arnrnurrilion. ln 200i1,205 Arizona hurrters

rvcre iutervie*ecl by phonr:. Only 2i3% of the hunters werc aware thar lcad poisoning wiLs a

plobletn l'accd by condors, but Bil-97% x.ere willing to take somc aotiolr to hclp rrindors il

r:rcdible learJ exposrrre rlata were rnarlc:rvailahlc. Fot:rrs gxnps tltett ratr:d condor oorrsctvatiott

lrrd lead rcdnctiorr rrrcsstrgcs. As a lcsull. corrdol lc:rrI dattr anrl r:onsorval.itttt rlressagcs ltave lrccn

pror,itlod Lo Lhe Jrrrblic sinrr: 200i1.'l 'he ACIiD and Thc l)oregrirrc Iiund alc also funding rosr:art;lt

t1) in\rstigato t.lur link Lrotwocrr ltad arnrnunition antl coutlor learl exposurc. l)rolilninary Iesull.s

rnn{inn lead Ii'on arrrrnrurition is a rrrajor sourrr: of lcad exposttle itt cttntlors. Otlrr:r eff'olts

irrclrrde the {irrrnatiorr of a volurrtary lctrd reduction coalit.ion consisting ol sportslnen's groups

arrrl govenrrnenl. agencies.'l 'he AG|l) also firnclcd a pilot prograrn for tho fall 2005 hrrrrting scr-

strr, provitlirrg fror: rrou-lcarI nrnruurri{iorr 1.o rltlcl llntors wil:lrirr tlur rxrttlor langc. Wc hope thr:

rnnrbirratiorr of llrosu clhrts will rlrr:rcasc lhe nurrrbcl of contlor le:rcl rtxposnrcs in lltc ftttnre.

I"or several years, biologists lrave linked lead poisoning irl wild
Clalifornia (.londors (Gymnogyps caliJbrnianus) tt-r the ingestion of spenl
lead arnrrrunition in anirnal carcasscs (Janssen ct al.1986; Weimcyer et
al.19BB; Snytler and Srryder 1989,2000; Pattee et al.1990). More rcccntly,
lcad frorn spcnt aillmunition lras been linked to lead oxposure and lead

tArizono (larne oncl lish Depnrt.ntent, 3500 Soul.h I'oke Mary Roacl, l'lagstofl
Arizorut 86001, USA.
2The Pe.regrine I'uncl, HC 3l Ror 22, Monnon Lake, Arizona 86038, |ISA.
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l l 0 SULLIVAN. SIIIG. AND IARISII

toxir:ity in reintroduccd, captive-rearcd condors in both Cali{ornia antl
Arizona (Meret.sky et al. 2000, Snyder and Snydcr'2000, l iry and Maurer
2003, Carje et al.2004). [nArizona, significant efforts to verify the asso-
ciation between spent lead amrnunition and condor lead cxposLrre, as well
as to educate tlre pulllic and engago hunlers in voluntar:y lead redr-rction
ef for l ' ,  hcgau i r r  2003.

Thc Iirst release of Clalilornia Condors in Arizorra occurr.ed on 1.2
Deccmber 1996. As of 30 Scptember 2005, 84 condors have becn relcased
in northern Arizona. Irifty-seven condors, including four wild-hatched
ch i r - ks "  i r r ha l r i t  r r o r l  l r e r r r  A r i zona  and  sou lhe r r r  U ra l r .  A l t ho r rgh  r l r e  p ro jec t
is rnaking progressl 29 condors have dicd since 1996. The leading cause of
death is lead toxicity, with six confirrrred cases. The {irst rnajor condor lead
exposure event in Arizona occurred in June 2000, resulting in the death of
three condors (Woods et al. this volurne). Since that time extensive tlapping
and testing of condors for lead exposure has occurred in Arizona. Condor
blood tests have identified 176 cases of lead levels indicative of leatl expo-
sure, while irr sixty-six cases, condors required chelation therapy to treat
dangerously high lead levels. Further, ingested lead pcllets or bullet frag-
rrents have been recovered fuorn 1.4 individual condors (Parish et al. this
volume). Without the intcrvention of chelation therapy and other measuresT
additional condors would havc succumbed to lead poisoning.

As clsowhere in their current rarlge, the condors are supplicd with a
clean, lead-free supplemental food source of calf carcasses at the relcase
site in Arizona. As condors disperse from the releasc site, they forage on
carcasses of wild anirnals, such as mule deer (Odocoileus hemionus), elk
(Ceruus elaphus), and coyotes (Canis lantrans). Since 2000, the highest
frequency of lead exposure in condors has been associated with increased
condor movements away lrom the release site, and ttre consumption of non,
proffered carcasses potentially containing lead (I{unt et al. this volume).
Moreover, thc highest numbers of lead exposure events have repeatedly
occurred during the fall hunting season (Hunt et al. this volume). Although
ficld biologists have managed to reduce the mrmber of condor deaths due
to lead toxicity by pursuing a rigorous monitoring and trcatment protocol
(Parish et al. this volume), these efforts are highly invasivc, labor intensive,
and costly. Moreover, the long-terrrr sub-lethal effects of lead exposure in
condors are unknown (but see Snyder this volurne). Thus, it is unlikely that
condors in Arizona will achieve a self-sustairring population at the current
lead exposure rates.

While research into the prevalence and effects of lead on condors (e.g.,
Fry and Maurcr 2003, Fry 2004, Church 2005) and lead reduction efforts
(sec www.projectgutpile.orgl) have also occurred in California, efforts in
Arizona have focused on voluntary measures to reducc the amount of lead
available to condors irr the wild. This is due to a consensus among project
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6oopora.tors tha1. vohrntal'y moasures ut'e the ltcsl cottrso o{:rctiort 1ti lakrl

in Ar.izorra. l,-urthrtr" unlikr: rolcases in (lali l lornia, cottdttrs in Ariz<lna i lrrl

rcloasccl urr(lor the 10(j) rulc of thc Iirrdangored Spr:cies Act, I 'hiclr l irr its

laws alt.cring current land managelnent practices (tJ.S' l" ish nnd Wildliftr

Scrv ice I IJSFWSI 1 996).

l,nau llnour;'rloN IiF['oR'rs

sur.ue.ys Qnd focus groups.-� ln May 2003, t. lre lcad nril. igation sub-

eomrniltee of f lte Clalifornia Clondor Recovery Tearrt compiled a reporl

on condor,lead issues (Redig ef. al. 2003). As part of t lrc effort to rccluco

Icad cxposure in condors, USFVS contlacted the Wildlife Managernent.

Ilstitute (IVMI) to tleterrnine hunter knowleclge of arrd attitutles towards

Ieatl poisonin€l in conclors. l lesponsive Managerlent and,D. J. Case and

Assc,ciates (D. J. Case) were oontracted by \(/MI to carry this out'

f)uring thc fall of 2003, Responsivc Managernent conductecl phone sur-

veys of 20B Ar.izc-rna hunters (Rcsponsive Mzrnagerncnt 2003) Amorrg othcr

qriestiorrs, hunters were asked if they were aware that lead poisonirrg was

a problern faced by condols; if they were awarc of any educational e{Torts

10 try to reduce lcacl poisoning in condors; and wlta1 ac1ions they would

lro willing to take to holp reduce load exposur:e in condors (Responsive

Manag"-"nt 2003). Key finrlings fr:om the su1'veys inclrrdcd tlrat only 23olr

of Arizona hurrters were aware that lead poisoning was a Problcm faced by

California Condors, arld only 9% were aware of any educational efforts to

reduce condor cleaths fi:orn lcarl Poisonirlg (Responsive Marragerncrtt 200:J)'

Ilou,evcr; B:3-g7% stated they would be sorncwhat to vel'y willing 1o take

somc action to hclp e.ondors (Responsive Marragement 2003).'Ihe actiorrs

[unters would be witling to takc included: removing all carcasses frorn the

ficlcl; burying or hiding all gut piles; r'ernoving bullets and silrrounding

affected flesli; and usiilg non-lead amrnunition (lLesponsivc Managernerrt

2003). Tlrese data established a baseline to measure subseqrrent clranges i l

hunter knowledge ancl opinions.
D. J. Case iicorporaied thc data from these phorre surveys with infor-

mation {rorn interviews of condor professiortals and literature scarches to

crlcvelop conclor conservation and lead reduction tesl mcssages. 
'l'est rnes-

sases ;ere discussed and ratod on a scale of 1-5 during tlrree focus group

mJetinss 6{ Arizona hunters a1d ralchers httld in December 2003 (D. J.

Case arid Associates 2005). The best scoring (1.89) communication rncs-

sage from the focus grouf)s was:

llunters and ranchers lravc :r long history of caring fbr the land and

corrserving all kirrds of wildlife. 
'l'hey can continue this tradition

and help l,r'".o"nt lcad poisoning irr California condors by taking
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one or morc of the {bllowing ar:lions in condor rango: use rron-leatl
ammurrition; rctrieve all anirnal carcasses; hide carr.asses or gut
piles to make thern inaccessible to condors; and/or. ,.cmorre lruilet
and afTected {lesh frorn anirnal carcasscs left in t]re field. (l). J. Case
and Associates 2005)

Focus groups also'evealed that h'rrtcrs and rancher.s were not convinced
that spent lead amrnunition was a major cause of condor lead poisonirrg
(D. J. casc and Associates 2005). They requcsted credible data l irrking lead
arnrnurrit iorl to condor lead poisoning (D.J. Case and Associates 2005).
They also exp'esscd a greatcr willingnoss to help condors if asketl by a
crcdible source (D. J. Case and Associates 2005). In Arizona, hultors ancl
ranchers considered sportsmen's groups and the state wildlife agency to be
the most  crcdib le soulcr .s  (D.  J .  Case and Associatcs 2005).

Focus group results were then utilized to develop a communication strat-
egy. The strategy included actions such as irrcreased education, cornmunica-
tion and cooperation belween condor projcct cooperators and the hunting
cofirmunity, continued condor lead exposure resealchl and the implementa-
tion of a non-lead ammunition prograrrr (D. J. Case and Associatcs 2005).

Eclucation .nd r:ommunication.-Data obtained frorn the phone sur-
veys and focus groups were utilized to create an education and corrmunjca-
tion strategy (D. J. case and Associates 2005) to gain support for voluntary
lead rcd'ction efforts in Arizo'a's condor range. In 2003, the AGFD began
hunter ed'car.ion and communication efforts and havc expanded these
efforts each subscquent year. Each year from 2003-2005, condor lcad
exposure data, accompanied by a rcquest for voluntary lead reduction
actions were mailed to 2,000-7,500 hunters drawn for hunts within the
condor rarrge in northern Arizona (Fig. 1). In addition, a full page irr the
Arizona hunting regulations has been devoted to the condor conservation
and lead rcduction messase since 2003.

The AGFD "n"orrrug"d local sportsuren's groups to join a Condor
Coalition consisting of sportsmen's groups and governrnent agencies sup-
portirrg voluntary efforts to reduce the amount of lead availablc to con-
dors. As of 31 December 2005, condor coalition mernbers included tho
Arizona Antelope Foundation, Arizona Deer Association, Arizona Desert
Bighorn Sheep Society, AGFD, Boone & Crockett Club, California Chapter
of the Foundation of North American Vild Sheep, California Deer Ifunters
Association, Califorrria Department of Fish and Game, International
Hunter Ed'calion Association, National shooting sports F'oundation,
North American Grouse Parlnerslfp, sporting Arms and Arnmunition
Manufactu'ers' Institute, usF'ws, and rflildlife Manasement Institute.
Coalition mernbers support voluntary lead reduction elforts within the
condor ralrge, as well as fund condor conser:vation and lead reduction
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Ftc. 1. Garne Management Units (B) within the condor range in Arizona
(A). Hunters drawn for rifle deer and big horn slrccp lnrnrs in Units 12A1i,.,
12AW antl 128 qualifictl lbr tho 2005 frec non-iead arnmunition pr.ogr.arn.
Hunl.ers clrawn for big garnc rif le hunts in Units 9, 10, 13A, and 131] were
rnailed lel.ters asking them to take voh.rntarily lead rcduction actions.

educational cfforts. Tlre Coalition is curr:ently funding an educational welr
page (see www.condorinfo.org/). Persorrnel from cooperating agencies of
the Arizona condor projcct, including AGITD, The Peregr.ine F-untl (TPF),
National Park Service, USFWS, f.l.S. Forest Service, and Bureau of Land
Management attended "one-voice" oondor trairring on 5 August 2005.
Project cooperators were trained to commuilicatc a consistent and e{fective
rncssage regarding voluntary load reduction efforts in the condor.rernge.
Pcrsonnel also continucd to disscminato the condor lead exposur.e redur:-
tion rnessage within their agencies antl to the public. lleprescntatives from
A.rizona sportsmen's groups also atterrded "one-voice" condor training on
6 August 2005 in ordcr to disseminate accurate and consistent irr{ormation
to their mernbers.

The general public has received the cclndor conservation and lead reduc-
tion messagc through educational prcsentations, wildlife fair displays, the
Internet, and rnedia outlets. Forty to seventy condor educational pr.ograrns

I  t J
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have bcen presented each year betwecn 2003 and 2005. ACI|D's web page
(www.azgfd.gov/) first carried the condor lcad reduction messago in 2003,
and has expandod and updated this site each year to incorporate ongoing
rcsearch and new inforlration on condors and lead. Media coverage has
includetl magazine and newsfiaper articles in local publications, as well as
a corrdor segment on AGFD's "Wildlife Views" television program.

Lead researclr.-Arizona hunters and ranchers indicated they needed
more data linking lead arnrnurrition to condor lead poisonings to irrcreasc
thcir support {or voluntary lead reduction e{forts (D. J. Case and Associates
2005). The ACFD and TPII responded by conducting and funding five
research projects related to condor lead exposure and lead arnrnunitiou.
Firstly, TPF condor project biologists recorded condor lead exposure and
lead ammunitiorr ingestion by oondors starting in 1999 and have sumrna-
rized the data tlrrough June 2005 (Parish et al. this volume). Secondly, lead
toxicity mortality rates were recorded by TPF and summarized through

January 2005 (Woods et al. this volume). Data from these two studies ver-
ify that lead exposure is a critical managernent issue in Arizona. Starting
in 2004, condor lead exposure, lead ingestion, and lead toxicity data have

been reported to hunters in the annual AGFD hunting regulations and
reported to the public through educational programs.

Thirdly, since 2003, AGFD has purchased 21 GPS satellite tr:ansmitters
to track condor movements. l'ransrnitters were mounted rtn the patagia of
individual condors and TPF used data from these transmitters along with
data from conventional VHF transmitters to compare condor movements
between July 2001 and June 2005 in rclation to lead exposure ratcs (Hunt

et al. this volurne). An association between high lead exposure rates and
increased use of the Kaibab Plateau in northern Arizona during deer hunt-
ing season was confirmed (Hurrt et al. this volurne). Starting in 2005, data
from this study have been shared with hunters and the public.

Fourthly, TPli conducted research from 2002 to 2004 to determine the
extent of lead bullet fragrnentation in rifle-killed deer (Hunt et al. 2006).

This study demonstrated that standard lead Lrullets typically fragment into
hundreds of pieces before exiting a target such as a deer, and that these
fragments remain in the deer carcasscs as well as the gut piles. The study
also confirmed that the fragmentation rate of pure coppcr bullets is mini-
mal compared to that of lead bullets (I{unt et al. 2006).

The fifth study is an ongoing lead isotope study funded by the AGIiD
and conducted by the University of Arizona,'Iucson, using biological sam-
ples provided by TPF condor biologists. This study aims to conclusively
determine the pathway for lead exposure in condors. Lead isotope ratios

of condor blood and lead removed from condor digestive tracts are being
compared to lead isotope ratios of lead retrieved from carcasses on which
condors feed, lead ammunition, and other possible lead sources (J. Chesley
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ot  a1.2006).  Pre l i rn innry rcsul ls  ht rvo est : rh l isher l  a  d i r rxr t .  r r ra{r : l r  l rc tu,cerr
lcat . l  ar r t rnt tn i l ion a ld lcar l  {ound in corr r - lor 'b loocl  arrd d ieost ivo t ract .s  ( ,1 .
( i l tes lcy [ )ers.  co l r l rn . ) .  As they l rccorne avai la l r l t ' " , la tu t i . rm th is  s tur ly  nre
incorJrorated inkr lhe corrrnnrniratiorr stlategy and sharcd with the public.

Non-leotl orrtrnuniti l tn progrenr.-' l ' tre AG[rl), rrsirrg rnorrcy frorn
l l re  l ler i tago l i r rnd ( i .e . ,  Ar izona ster l .o  lo t tcry r tvonuc) ,  adl r r i r r is l .cmd a
fi 'ee norr-lczrrl arnrnunition prograln for t lro lall 200i; lrrrnl. irrg soasoll.
ACIrD Jrartneretl wit.h Cabela's, Spor[srnan's \f larehouse, and Federal
Arnmr.rnit iort to offer t lr 'o frec boxes of lorr-lead armrnurrit ion (Tahle
l) to 2,139i3 deer arrd bighorn slreep ri l lo hunl.er:s drawn for hunts irr
(larne Marragenrent [Jnits 12A and 128 (arcns loczrl.ecl withirr 1]re corc
cortdnr{oraging r::rnge) (Fig. 1). (. ioupons to olltain t}re frt:e arnrnunition
accornpanicd a lettcr outl irring condor load poisoning issues and askirrg
for hunters' lrelp in reducing thc anrount of leacl available to condors.
(ioupons wcrc rnailcd at thc begirrning o-f Augrrst 2005. The 2005 ri{le-
htrnting season bcgan in late Oclober antl contirruccl ttrrough f)ccernbor.
C)ouporrs wcre redecnrablo through l5 November 2005. Sixty-fivc porcont
(n = 1,551) of eligihle huntcrs participated in the program by redeeming
their coupon {or non-leacl arnmunition.

'lb ev:rlrrat.e the success of this prograrn, AGI|D worked with D. J.
(, lase to develop two post-hun1 survcys, orre for rron-lead arrrrnunit. ion

llrogram participanls and orrc lbr non-participants. Surveys wel.e mailed
irr Novcmber to all 2,393 eligiblc hunter.s. A total of 1,105 survoys (46%),
including 943 participant (61%) and 

.l62 
non-participant (19%) surveys

'lhble |. Non-lcatl amrnunil.ion o{Ii:rctl drrringArizora Ganr: antl l'ish DeJrartlnenl.'s
200 i  l ' r c , ' r r o r r - l c i r , l  a r r r r r r r rn i t i o r r  pn )g ram.  S i * , y - f i u "  l x . r ' ( ' r ' n t  ( 1 .55  l ) o f  r l r c  2 . ; l ( ) . 1
cligiblc hunters drawn for big gamc rifle hunts withirr the pr.irnary condor rau64e
of Atizorra redeented a coupon to receivc t.wo free boxcs of thcir choicc of tlfs rillt:
amrnunil.iorr. Olo thousand six hundreel fifty-oiglrt coupons were r.edeemed (107
parl.iciptrnts rtdeemed 2 coupons). Tho arnrnunit.ion bratd was Fcrlcral Pronriurn
Vital Shok, loadcd with Barnes 100% coppor tiple Shock X-bullets.

Caliber
Number oI

Bullct grain weiglrt coupons redeemed

1 1ir

.2t>-06 Rernington

.270 Wirrchester

.270 Witchester Shor'1 Mtrgnum
?MM Winchoster Short Magnum
7MM Remington Magnurn
.ll0B Winchester
.130-06 Springl icld
.i100 Winchestcr Short Nlagnurn
.300 Winchester Magnlrnr
.3il8 Mnchester Magnurn

100
130
130
160
160
150
180
180
1 8 0
225

14
343
2 l
7 4

291
1:J0
531
47

1P)2
( t



11.(t SULLIVAN, SII]C, AND PARISII

u.'ere corrrploted and leturned by 15 December 2005.
n final report to AGFD in the sprin6; of 2006.

Preliminary {indings suggest the main reasons why hunters participated
in  l l r c  r ron - l t ' ad  an tn r r rn i l i on  p rog ra rn  wc re :  r l r ey  we r r .  asked  to  pa r t  i r - i pa te
by AGFD (95%); they wanted to he\r condors (92%); and the amnrunitiorr
was lree (87%). Survey results indicalc that 81% of all participants usecl
the free non-lead amurunitior during thcir hunts. Ninety-thlee percent of
the respondcnts who harvested a deer' (n = 380) said the non-lead arnmuni-
tion perfbrrned the samc as, or better tlran, lead ammunition. ln addition,
97oh of the respondents who tested the non-lead ammunition (n = 79(t)
stated ils accuracy was average to excellent. Eighty-nine percent of the
respondents said they would use rrorr-lcad arnrnunition again if it was pro-
vided for free, and 56% indicated that they worrld purchase it on their. owrr
in the future. Lastly, T2o/o of the respondents said they would recommend
non-lead ammurrition to other huntcls.

Non-participant survey results indicated several reasons why hunters
did not participate in the free non-lead ammunition program. Twenty-five
perccnt of respondents listed their rnain reason as the prograrn Iailing 1o
offer their dcsired caliber of non-lead ammunition, and 15% indicated that
the prograrn was too complicated or a hassle. Forty-three percent stated
their reason for non-participalion as "other." "Other" reasons included:
corrpon was lost (n = 1B); forgot to participate (n = 9); already using non-
lead ammunition (n = 6); did not hurrt (n = 3); arrd do not support this
program (n = 3). Non-palticil)ants suggcsted that offering rnore calibers of
norr-fcad ammunition (64%) and providing more inforrnation on condor
lcad poisoning (38%) would havc cncouraged more hunters to participate
in  t l r e  f n ' e  non - l ead  ammun i { i on  p rog lam.

Concurrent with our lead reduction efforts, TPF contimred to track
condor rnovernents and foraging locations, as well as to collect lead cxpo-
sure, treatment, and poisoning data in 2005 through periodic sampling of
trapped birds consistcnt with approximate timing and methods used in
previous years. The obscrvcd results fronr 2005 indicated a 40o/, r'educ-
tion in samples indicating exposurc frotr the previous year (Parish unpubl.
data). I'reliminary data also revealed a 29% decrease in the proportion
of birds exposcd from 2004 to 2005 (Parish unpubl. data). This appears
to represent thc first annual decrease in the proportion of tcsted condors
with levels indicating exposr.u'e to lead since 2002, when birds first started
using 1he Kaibab Platcau during the fall hunting season (Parisli et al. this
volurne). Although these changes in indicated exposure may irr part relate
to differences in condor rnovenlent patterns between 2004 and 2005 (IIunt
et. al; this volumc), the reasonable assumption is that fewer lead-laden
carcasses on the Kaibab Plateau in 2005 played a significant role in thc
decrease of condor lead exposures.

(  lasc subrni l
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Although slLrdies lrave idcntif ied le:rd frorn sJrr:nl arnrnurrit ion ns a
sollrcc of leac{ poisoning in condors (see Janssen et a[.1986; Wcirneyer et al.
. l  9 f )8;  Snyder ant l  Snyder 19f ]9,2000;  I 'auco ct  a1.1990;  l r ry  and Maurer
20013; Cnde et. a|.2004), phorrc survoys and lor;rrs groups r.evealccl that 1[rt:
rnajority o{' Jrrrnters in Arizona wcre either rrnaware that load u'as a [rroblett
lbr condors, or were not corrvinced tha1. the usc of leatl anununition con-
iribulcel to load toxici1y in condols (Resporrsive Managernenl 2003, D. J.
(-lase ancl Associates 2005). Sirtce hrrntel coolleration is crrrcial to redrrcing
thc amounl of lead available to corrc{ors, we are providing hurrters with the
requesl.ed evidonce linking' condor lcad poisoning to spent leacl arnrrrurri-
tiorr. In addition, cfforts are being made to cornmunicate the lead reduction
rnessage in thc most cl'fective rnanner by {ocusing on the prorrd trtrdition
of hunter wilcl l i fe conservation. We believe this combinotl approach has
rcsulted in a greatel awareness clf corrdor-lead issues arnong huutcrs in
Arizona. [t has also resulted in increased support frorn sportsr,,"r,', gr,.,,r1,r.
We acknowledgc that changing hurnan behavior can be a cunrbersome pro-
cessJ but we helievc that by continuing to expand our efforts, we could seo
a signi{icanl cffect of such changes on condor lead expclsrrre rates, t lrus pro-
vidirrg the ollportunil.y for a self-sr-rstaining condor pnpulation irr Arizona.
T'lrc apparent sizable rcduction irr condor lead exposurcs expericneecl in
2005 is hopefirlly thc fitst stcp tou'ards this goal.

It is important to note that n'hilc the current free non-lead ammu-
nition prograrn is focusirrg on reducing t.he use of lead bullets in coldor
range, reducirrg 1he usc of lead shr-rt irr conrlor range is also irnportanl . In
Arizona, lead shot tras bcr:n removed frorn the dieesl.ive tlact o{ condors
as fi 'eqrently as lcad bullct {i 'agrncnts (Parish et al. this volunre). Corrclor
irrgestiorr of lead bullet fragmcnts has been associatcd with the fall hurrt--
irtg scason (Hunt et al. thi* volrrruc), whilc contlor: ingestion of lead shot
has been less predictalrlc, and is not associatecl with a well-defined hunting
season. Thereforc, a lrec non-lead shot prograrrr would be logistically conr-
plex and probably rnuch less effective than a free non-lcad bullet pr'ograrn.
lr'uture lead roduction efTorts will include increascd attompl.s to rcducc the
rrse ol lead shol witlrin the condor range. \Ve clo acknowledge, howevcr, t.ha1
thesc effbrts may bc less productive tharr lcad bullet reduction efTorts. I[e
still rcmain hopeful that the voluntary use of non-lcad shot will increase
due to our conlnlllrrication cfTorts.

A significant factor in thc success ofvoluntary lead reduction efforts is
tlre availaliility and al{ordabilit.y of non-lead amntunition. Alt}rough non-
lcad shotgun pellcts are conlillonly availablc, only a few bullet manu{actur-
crs offcr non-lead rillc ammunition alternatives (Table 2), with a selection
that is far less complete tharr that of leacl arnmunition. And although the
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' t 'abb 2. A sarnplc of t tntrnunit ion rrtanufacl.urers Lhlt .  offcrc<l rrorr- leacl rrruuurri t . iurr
in 2005. Norr- lead r i l le arrurrunit i t in is loadcd wil :h 100% coppcr'  lStrr lcs X, lhrrres
X[,C, Barnes' l i ' iplc Shock X, ancl Barnes Solid bul lets. Non-lead shot is composed o{
stcel, tungsten, antl bisrnuth. For a rrrore complcte list., irrcluding available calibers
and shot sizes, go 1o the (jalil'errnia condor r.eb pagc at wrvw-azgfcl.gov/condor.

Non-lcad rifl c arnrnun itiotr
rrranulacturers

Non-lead slrtr l .-gun alnruunit iorr
rnanuI acturers

Black llills Gold
Lionley Precision Cartridple
Federal Prerniurn Vital Shok
PMC (]old t,ine
P M P  S u p e l  l l i f l c  A r r r r r r u r r i t i o r r
Safari Arrns Arrrmunition
Superior Ammunitiort

Weathcrby Prerrrium

Bismuth Ciartridge
Federal Prcmium Ultra Slxrk
I{cvi-sho1
Kcnt Cartridgc
llcrningtorr Prcrnier
Sellier arrd Bellot
Winchester
Wolf Arnnrunition

rccelrt inclease in availal-rility of rron-leacl arnrnunition gives causo for
optimism, we encouragc amlnunitiorr rnanufacturcrs to further oxpand
the production of norl-lead alternatives. We also request that arnrnunitiorr
retailcrs ofTer moro non-lead arnrnunition for their custorners. Our free
ron-lead ammunition program will not cont.inue indefinitelp so it is crucial
that spnrtsrnen in the condors' r'ange are aLrle to procure a widc variety of
lron-lead arnmurrition at reasorrable Jlrices.

Future work to reduce condor lead exposure will include expanding
edrrcation and comrnunication cfforts by increasirrg tho number of educa-
l.ional presental.ions, while specifically targctilg liunters arrrJ sportsrncn.
Future education and colllnlunication c{Ibrts will attonrpt to include the
state of lJtah, the Navajo Nation, the Kaibali-Pairrte Reservatiorr, as well as
other American Indian Rescrvations within the condor rangc. 

'Wc 
also plan

to incorporate stral.cgicr use of the rnedia. Atl.enrpts will be nrade to place
the r;ondor conservation ar)d voluntar), lcad reduction rncssage in popular'
literature as well as in sportsmen and hunter publications. Messages will
focus on the conservation history o{ hunters and cornmend those hunters
and sportsrrren's groups who support. lcad reduction efforts within the con-
dor range. The success of these effor:ts will there{ore he depcndcnt upon the
cooperation of rnedia organizations.

F uture efforts to cxpand the Condor Coalition will f ocus on recruitiug
influcntial local and national sportsmen's groups. Since hunters consider
sportsmen's groups the most credible source for inforrnation, thc usc of
Coalitiorr rnembers' namcs in hunter corresporrderrce will be a valuablc
coil lmurrication tool. Coalit ion members wil l also be asked to contribute
to educational efforts and possibly assist in fundirrg the voluntary lead
reduction program. Relevant lead research will also continue. Results
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f'rotn tlrc [Jnivcrsit.y of Arizorru's lcarl isotope st.urJy u'i i l  bc prrblishctl arrrl
shared with t.hc prrblic, ns wil l results l iorn tlre {'r 'ee nr, 'n-loatl arrrrnunil. iorr
prograrn. Futurc lead rescan:h wil l be consitlered and coulrl includc lcad
isotope strrdies of feathers l.o determine lead exposure levels and sourr:es
(F ry  2004 ) .

It is essential to asscss wlrclher volurrlary lead rctluction effor:ts irr
Arizorra arc effoctivc in rerlucins l.hc arnount of lead availablc to contlors.
T o  a , ' c o r r r p l i s l r  t l r i s .  q ' e  w i l l  " , , ' , r l , i r , , ' s u s l a i n e r - l  c o r r d o r ' l c a , l c x l r o s t t t c  t n o n i -
toring with hunter surveys. TPF wil l continue condor lcatl cxposure test-
ing to deterrnine iI lead exposure ratcs decrease. (lontirrgenl upon A()FD
secttl ing flnding, a follow-up survey is proposed for 2007 (D. J. Case and
Associates 2005) to deterrnine if education and cornrnunication efforts
have resulted in an irrcreased awarcncss of condor issues and a rlecreascd
use of lead amrnunition in the condor ranse

Vo lun la ry  e f l o l t s  t o  t ' educe  l eud  i n  t l i e  co r rdo l  l ' l nge  l t ave  l r cc r r  r ' r ' i t i -
cizocl as likely to bc inel'fecllal in reducing the tlu'eat of lead to condors
and hence the long-tcrrrr success of condor populations. However; our
results to date suggest that the voluntary program of non-lead amrnuni-
tion use by hunl.ers withirr the contlor range of Arizona has the potential
of lreing higtrly effectivc. Wc believe our elTorts clernonslrate thc rnerits of
cornmunicating and collaborating with sportsrnen orr this issue. Since the
opinions of surveyed huntcrs on the efficacy of non-lead antmunition have
been consistent with widespread reports of its excellent ballistic qualities,
we expect thc use of non-lead anrrnunition to increaso as il l)ocoilres rnore
available and affordable, arrd hence benefit condor l'ecovery efforts.
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