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Running headiine: Lead in Big Sur Condors

LEAD CONCENTRATIONS IN THE BLOOD OF BIG SUR CALIFORNIA CONDORS
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ABSTRACT.- Lead poisoning in California Condors (Gymnogyps californiamus) was first
documented in the 1980s and continues to be a major threat to the recovery of the species.
We c;,ollected 126 independent blood samples from 33 free-ﬂy:ing individuals in Big Sur,
Monterey County, California, between 1998 and 2006. Thirty-three samples (26.2%) were
above background (>20 pg/dl), four (3.2%) were clinically affected (60-99 pg/dl), and two
(1.6%) were indicative of acute toxicity (=100 pg/dl). Twenty-one individuals (64%) were
exposed at least once and nine (27%) were exposed on two or more occasions. We found
significant differences among calendar years, the number of years condors were in the
wild, and month. Most notably, we found the months of September and October to be
signiﬁcantiy higher than any other times of year, most likely due to condors feeding on
hunter-killed deer during the fall deer-hunting season. One condor from the Big Sur
population died due to lead poisoning in southern California and two additional birds were
treated for acute poisoning to prevent mortality. We also found that blood-lead levels
increased significantly after one year in the wild. The threat of lead exposure in Big Sur
appears to be less severe than in Arizona and southern California. Nonetheless all condors

in the wild are at risk of lead poisoning.

Key words: Big Sur, blood, California Condor, Gymnogyps californianus, lead

poisoning.
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Lead toxicity has long been recognized for its detrimental effects on the health of avian
species. Mortality from lead poisoning has been extensively documented in both

waterfow] and raptors (Locke and Thomas 1996, Kramer and Redig 1997, Fisher et al.

2006). During the late 1970s and early 1980s the endangered California Condor

(Gymnogyps californianus) was significantly impacted by lead toxicity (Janssen et al.

1986, Weimeyer et al. 1988, Pattee et al. 1990). Data collected on the wild population

from 1981-1_986 confirmed three California Condor deaths caused by lead poisoning
(Janssen et al. 1986). The precipitous historic condor population decline continued into the
‘80s, prompting the U.S. Fish and Wildlife Service (USFWS) to remove eggs and nestlings
ﬂoﬁ the wild and to trap the remaining wild condors to initiate a captive breeding program
(Snyder_ and Snyder 1989, 2000). In 1987 the last free-flying condor was captured from
the wild bringing the captive population to 27 individuals. Successful captive breedipg
efforts doubled the pOpuléti-on within a few years (Kuehler and Witman 1988) and in 1992
the first céptive—born condors were released into the wild in southern California (Snyder
and Snyder 2000). By January 2006, 128 condors were free-flying in the wild following
releases in Califo'fnia and Arizona, USA, and Baja California, Mexico.

The recovery goal set for California Condors is to establish at least two self-sustaining
wild populations of 150 condors (Kiff et al. 1996). Ventana Wildlife Society, in
cooperation with the USFWS, began releasing condors in Big Sur, Monterey County,
California, in 1997. In 2003, a cooperative reléase effort between Ventané Wildlife
Society and the National Park Service began at Pirinacles National Monument, San Benito

County, approximately 45 km east of the Big Sur release site. By January 2006 the condor
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population in California stood at 57 individuals, including 37 in central California (28 in
Big Sur and 13 at Pinnacles National Monument) and 20 in southern California.
California Condors forage exclusively on carrion (Koford 1953) and are known to
ingest lead residues and fragments from carcasses shot with ammunition (Janssen etal.
1986, Weimeyer et al. 1986, Hunt et al. 2006). Although the timing of deer hunting
seasons vary between release areas, condors in both Arizona and southern California have
significantly higher blood-lead levels during those months (see Hall et al., Hunt et al. this
volume). Lead poisoning accounted for six confirmed and two suspected deaths in
Arizona from 1996 to 20057 and is the leading known cause of mortality in that population
{Woods et al. this volume). In southemn California é total of three condors have died from
lead poisoning between 1992 and 2005, presenting a major limiting factor in recovery
effprts in that region (see Hall et al. thiis volume). Given the extent of lead exposure in the
recent historic and reintroduced populations, blood sampling for this toxin was initiated for
Big Sur condors in 1998. The pi,lrpose of this study is to determine whether wild condors
in Big Sur have experienced any lead exposure events since releases began in 1997, and if

so, to analyze exposure patterns.
METHODS

Study site.-The condor release site used for this project was located in Big Sur, Monterey
County, California, on the western slope of the Santa Lucia Mountains, 1 km east of the
Pacific coastline, at an elevation of 818 m. The release pen (Fig 1) consisted of an

observation blind and a large netted aviary, 7.8 m wide x 14.1 m long x 9.4 m high.



