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IN ORDER TO PREVENT THE EXTINCTION of three subspecies of the

endangered island fox (Urocyon littoralis) from San Miguel, Santa

Cruz, and Santa Rosa Islands at Channel Islands National Park,

California, the National Park Service brought together experts from a

variety of biological disciplines. The integrated biological approach

has resulted in a recovery milestone: the reestablishment of wild fox

populations on San Miguel and Santa Rosa Islands and an increase in

the Santa Cruz population to more than 200 foxes. Local zoo person-

nel helped develop husbandry methods (e.g., diet, pen design, and

hygiene). Wildlife and zoo veterinarians, and wildlife pathologists and

parasitologists developed a program of veterinary care in particular

methods to mitigate the effects of disease and parasites. Genetic

experts identified the relationships among captive foxes, established

the pedigree, and together with captive breeding specialists designed a

breeding program with guidelines for annual pairing. Bald eagle

(Haliaeetus leucocephalus) and golden eagle (Aquila chrysaetos) experts

developed removal methods for golden eagles, which had never bred

on the islands before the 1990s. Experts in population modeling esti-

mated the number of captive foxes that would need to be released

annually to recover wild populations to viable levels within a decade.

Working backward from these estimates, the recovery team deter-

mined the optimal size of the captive breeding program as 20 pairs on

each island.

Demographic modeling provided a glimpse into the nature of

interactions between golden eagles and their island prey species. From

1995 to 2000, island fox populations on San Miguel, Santa Cruz, and

Santa Rosa Islands declined by as much as 95% because of predation

by golden eagles. Modeling adequately supports the notion that island

foxes would not be threatened with extinction today if feral pigs (Sus

scrofa) had not been on Santa Cruz Island to support golden eagle

breeding. In addition the absence of bald eagles, which were extirpated

from the islands by 1960 because of organochlorine poisoning, facili-

tated golden eagle colonization of the islands. Bald eagles specialize in

marine prey and do not take island foxes. Had bald eagles still been

present in the latter half of the 20th century, they might have prevented

the establishment of golden eagles, which take terrestrial vertebrate

prey. Moreover, island fox decline allowed its only competitor, the

endemic Santa Cruz Island spotted skunk (Spilogale gracilis amphiala),

to increase to unprecedented population levels. Skunk abundance is

once again beginning to tail off as island foxes increase in the wild.

Because predation by golden eagles is the only significant source 

of mortality for island foxes on the northern Channel Islands, eagle

removal has been very effective at increasing fox survivorship and fos-

tering population recovery. Since 1999, raptor biologists have captured

41 golden eagles from the northern Channel Islands and relocated

them to mainland California. No relocated eagles have returned. The

Integrated biological approach generates recovery 
of island foxes at Channel Islands
By Tim Coonan

Release of island foxes into the 
wild is a significant milestone for
the island fox recovery program 
at Channel Islands National Park.
However, release was realized only
through an integrated biological
approach that involved removal of
feral pigs, relocation of golden
eagles, and reintroduction of bald
eagles to the northern islands. 
Six subspecies of island fox are 
distributed on the six largest of the
Channel Islands, one subspecies 
per island.

As wildlife biologists have removed
feral pigs, relocated golden eagles,
and reintroduced bald eagles, the
number of endangered island foxes
on San Miguel, Santa Rosa, and Santa
Cruz Islands has increased, indicating
they are on the road to recovery.
Decline in the number of feral pigs 
is not included on the graph because
recovery efforts did not record such
data with any level of confidence;
however, park staff estimates that
5,000 pigs inhabited the islands
before removal efforts, with approxi-
mately 2,500 remaining at the end of
2005. Contractors will have removed
the bulk of these remaining animals
by summer 2006.
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