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A recent article in Vulture News (Anon. 
2006) highlighted the potential for marine 
mammals as a “natural food source” for 
reintroduced populations of California 
Condors Gymnogyps californianus on the 
west coast of USA. This article cites a 
recent study (Chamberlain et al. 2005) 
that uses stable isotope techniques to 
determine the extent of the marine and 
terrestrial components in the historical 
and recent condor diet. This work 
and a more recent study (Church et 
al. 2006) using stable isotope ratios to 
identify ammunition as the source of 
lead fragments ingested by California 
Condors demonstrate the exciting 
potential of such techniques in answering 
some fundamental questions on species 
ecology and biology. Thus, for example, 
the case against lead from ammunition 
(bullet fragments and lead shot) as the 
source of lead poisoning in condors, and 
the primary limiting factor restricting 
the establishment of viable condor 
populations, is now beyond doubt thanks 
to this (Church et al. 2006) and other 
studies ( Janssen et al. 1986, Wiemeyer 
et al. 1988, Fry & Maurer 2003, Hunt 
et al. 2006, Parish et al. 2007, Hall et 
al. 2007). However, we take issue with 
the conservation recommendations 
drawn by Chamberlain et al. (2005). 

In their conclusion, the authors stated 
that “efforts to establish a self-sustaining 
condor population may be enhanced, 
however, by the widespread availability 
of marine mammals as an additional 
food source”. 

Chamberlain et al. (2005) suggested 
tha t  mar ine  mammal  carcasses 
represent an alternative food supply 
that could provide protection from lead 
contamination to released condors, 
but this conclusion must be questioned 
because of long-term data indicating 
shooting as a frequent cause of death in 
California’s marine mammals (Goldstein 
et al. 1999).  Further, marine mammals 
constitute a highly questionable food 
supply because of their continuing high 
organochlorine contaminant loads, 
especially PCBs (see Le Boeuf & Bonnell 
1971, Le Boeuf et al. 2002, Ylitalo et al. 
2005), the butyltins in marine food chains 
(Kannan et al. 1998), and domoic acid 
contamination resulting from diatom 
blooms (Scholin et al. 2000). Recent 
reproductive failures of reintroduced 
Bald Eagles Haliaeetus leucocephalus 
on Santa Catalina Island, California, 
have evidently been due primarily to 
contamination with organochlorines 
originating in marine foods (Garcelon 
1997, Sharpe & Dooley 2001), and 
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concerns have been raised regarding 
the viability of various marine mammal 
populations at the top of food chains 
because of contamination with a variety 
of environmental pollutants (Ross et al. 
1996, Kannan et al. 1998, Ylitalo et al. 
2005). Thus, encouraging the California 
Condor to become an additional link 
in severely contaminated marine food 
chains carries major risks. 

Only one condor population, birds 
released in the Ventana Wilderness 
area of central California, feeds on sea 
mammals to any extent, including in 
spring 2006 on a beached Gray Whale 
Eschrichtius robustus, the first documented 
feeding by condors on a whale since 
Lewis and Clark observed condors 
feeding on a whale near the mouth on 
the Columbia River, Oregon, in 1806 
(see www.ventanaws.org/condors.htm). 
Although birds in that population have 
been mature enough to breed for the 
past 3-4 years (the oldest cohort was nine 
years of age in 2006), breeding was not 
documented until 2006. In contrast, the 
age of first breeding of condors in the 
southern California population has been 
from 5-8 years for both males (mean = 
7.0 +- 1.2 years) and females (mean = 6.3 
+- 0.9 years), although one nine-year old 
female is still to breed. Although no egg 
was found at the central California site 
in 2006, a pair of condors was thought to 
have attempted to breed (see e.g. www.
bigsurcalifornia.org/condors.html) but 
possibly failed early in incubation at a 

nest cavity in a coastal redwood tree. 
Eggshell fragments recovered from this 
cavity were subsequently identified as 
being those of a California Condor but 
appeared to be thin-shelled (mean = 
0.541 mm ± SD 0.048; mean adjusted 
to include 0.1 mm membrane derived 
from measures of whole or partial eggs 
in the historical population; see Kiff 
et al. 1979, Snyder & Meretsky 2003) 
following thickness measurements of 10 
fragments at the Western Foundation of 
Vertebrate Zoology (RC, LSH, & AM. 
unpubl. data). Condor eggshell thickness 
historically ranged from 0.65-0.95 mm, 
mean = 0.79 mm, in the pre-DDT era 
(pre-1947), 0.47-0.64 mm, mean = 0.57 
mm, in the DDT era (1960s), and 0.45-
0.91 mm, mean = 0.71 mm, in the post 
DDT (1980s) ban era (Kiff et al. 1979, 
Snyder & Meretsky 2003). Further 
analysis should determine if the shell 
structure shows abnormalities consistent 
with the effects of contaminants such as 
DDE. 

We may already be seeing effects 
of contaminants in this population. 
Marine mammals, especially pinnipeds 
and cetaceans, are among the most 
contaminated food sources in the 
environment (see for example Le Boeuf & 
Bonnell 1971, Ross et al. 2000, Le Boeuf et 
al. 2002). Contrary to Chamberlain et al. 
(2005), rather than being an alternative 
food source, we believe that scavenging 
on marine mammals, unfortunately, 
places coastal condor populations at 
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greater risk of contamination and should 
not be promoted as an alternative 
management option for establishing 
self-sustaining populations. Rather 
continued efforts to remove lead from 
the condor range by replacement with 
ballistically comparable or superior non-
lead ammunition should be endorsed 

and supported as an urgent priority. 

Ultimately, this will almost certainly 

require legislation banning the use of 

lead ammunition in the condor range if 

viable, self-sustaining condor populations 

are to be established. We support and 

endorse such legislation.   

References

Anon. 2006. Seals, sea lions can be condor food. Vulture News 54: 58. 

Chamberlain, C.P., Waldbauer, J.R., Fox-Dobbs, K., Newsome, S.D., Koch, P.L., 
Smith, D.R., Church, M.E., Chamberlain, S.D., Sorenson, K.L. & Risebrough, 
R. 2005. Pleistocene to recent dietary shifts in California condors. Proceedings 
of the National Academy of Sciences USA 102: 16707-16711.

Church, M.E., Gwiazda, R., Risebrough, R.W., Sorenson, K., Chamberlain, C.P., 
Farry, S., Heinrich, W., Rideout, B.A. & Smith, D.R. 2006. Ammunition is the 
principal source of lead accumulated by California Condors reintroduced to the 
wild. Environmental Science and Technology 40: 6143-6150.

Fry, D.M. & Maurer, J.R. 2003.  Assessment of lead contamination sources exposing 
California Condors. Final Report to the California Department of Fish and Game, 
Sacramento.

Garcelon, D.K. 1997. Effects of organochlorine contaminants on bald eagle 
reproduction at Santa Catalina Island. Unpublished Report to U.S. Fish and 
Wildlife Service, Sacramento, California.

Goldstein, T., Johnson, S.P., Phillips, A.V., Hanni, K.D., Fauquier, D.A. & Gulland, 
F.M.D. 1999. Human-related injuries observed in live stranded pinnipeds along 
the central California coast 1986-1998. Aquatic Mammals 25: 43-51.

Hall, M., Grantham, J., Posey, R. & Mee, A. 2007.  Lead exposure among reintroduced 
California Condors in southern California. In: California Condors in the 21st 
Century. Mee, A. & Hall, L.S. (eds.). pp 139-162. Series in Ornithology No. 2.

Hunt, W.G., Burnham, W., Parish, C.N., Burnham, K., Mutch, B.J. & Oaks, J.L. 2006. 
Bullet fragments in deer remains: implications for lead exposure in scavengers. 
Wildlife Society Bulletin 34: 168-171.



Vulture News 57                                                                          September 2007

54

Janssen, D.L., Oosterhuis, J.E., Allen, J.L., Anderson, M.P., Kelts, D.G. & Wiemeyer, 
S.N. 1986.  Lead poisoning in free-ranging California Condors.  Journal of the 
American Veterinary Medicine Association 155: 1052-1056.

Kannan, K., Guruge, K.S., Thomas, N.J., Tanabe, S. & Giesy, J.P. 1998. Butylin 
residues in Southern Sea Otters (Enhydra lutris nereis) found dead along California 
coastal waters. Environmental Science and Technology 32: 1169-1175.

Kiff, L.F., Peakall, D. B. & Wilbur, S.R. 1979. Recent changes in California Condor 
eggshells. Condor 81: 166-172.

Le Boeuf, B.J. & Bonnell, M.L. 1971. DDT in California sea lions. Nature 234: 108-
110.

Le Boeuf, B.J., Giesy, J.P., Kannan, K., Kajiwara, N., Tanabe, S. & Debier, C. 2002. 
Organochlorine pesticides in California sea lions revisited. BMC Ecology 2: 
11.

Parish, C.N., Heinrich, W.R. & Hunt, W.G. 2007.  Lead exposure, diagnosis, and 
treatment in California Condors released in Arizona. In: California Condors in 
the 21st Century. Mee, A. & Hall, L.S. (eds). pp. 97-108. Series in Ornithology 
No. 2.

Ross, P., De Swart, R., Addison, R., Van Loveren, H., Vos, J. & Osterhaus, A. 1996. 
Contaminant-induced immunotoxicity in harbour seals: wildlife at risk? Toxicology 
112: 157-169.

Ross, P.S., Ellis, G.M., Ikonomou, M.G., Barrett-Lennard, L.G. & Addison, R.F. 2000. 
High PCB concentrations in free-ranging Pacific killer whales, Orcinus orca: 
effects of age, sex and dietary preference. Marine Pollution Bulletin 40: 504-515.

Scholin, C.A., Gulland, F., Doucette, G.J., Benson, S., Busman, M., Chavez, F.P., 
Cordaro, J., DeLong, R., De Vogelaere, A., Harvey, J., Haulena, M., Lefebvre, K., 
Lipscomb, T., Loscutoff, S., Lowenstine, L.J., Marin III, R., Miller, P.E., McLellan, 
W.A., Moeller, P.D.R., Powell, C.L., Rowles, T., Silvagni, P., Silver, M., Spraker, 
T., Trainer, V. & Van Dolah, F.M. 2000. Mortality of sea lions along the central 
California coast linked to a toxic diatom bloom. Nature 403: 80-84.  

Sharpe, P.B. & Dooley, J. 2001. Restoration and management of Bald Eagles on Santa 
Catalina Island, California, 2001. Unpublished Report to U.S. Fish and Wildlife 
Service, Sacramento, California.



September 2007                                                                          Vulture News 57

55

Snyder, N.F.R. & Meretsky, V.J. 2003. California Condors and DDE: a re-evaluation. 
Ibis 145: 136-151.

Wiemeyer, S.N., Scott, J.M., Anderson, M.P., Bloom, P.H. & Stafford, C.J. 1988. 
Environmental contaminants in California Condors. Journal of Wildlife Management 
52: 238-247.

Ylitalo, G.M., Stein, J.E., Hom, T., Johnson, L.L., Tilbury, K.L., Hall, A.J., Rowles, T., 
Greig, D., Lowenstine, L.J. & Gulland, F.M.D. 2005. The role of organochlorines 
in cancer-associated mortality in California sea lions (Zalophus californianus). Marine 
Pollution Bulletin 50: 30-39.

Keywords:  	 Marine mammals, contaminants, lead.
	 California Condor Gymnogyps californianus.

Authors’ address: 	 Western Foundat ion of  Vertebrate  Zoology,  439 
C a l l e  S a n  Pa b l o ,  C a m a r i l l o  CA  9 3 012 ,  U S A ;  
e-mail addresses: allan.mee@ireland.com, linnea@wfvz.org, 
rene@wfvz.org.

POSTSCRIPT: In October 2007, Governor Arnold Schwarzenegger signed into 
law a bill banning the use of lead ammunition for hunting big game in the range of 
the California Condor. Assembly Bill 821, the Ridley-Tree Condor Preservation Act, 
written by Assemblyman Pedro Nava, D-Santa Barbara, requires the use of non-lead 
center fire rifle and pistol ammunition when shooting big game or coyotes within 
specific areas of the state identified as the condor’s range. 


