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Determining the Role of 
Environmental Conditions on 
the Fecundity of the Endangered 
Black-Footed Ferret 
By Rachel Santymire, Travis Livieri, Paul Marinari, Robyn Bortner and Mary Wright

For more than 20 years, the critically 
endangered black-footed ferret (BFF)
has relied on human management for 
survival. Thanks to a successful breeding 
and reintroduction program, there are 
approximately 600 BFFs in the world 
today: 300 living in captivity and 300 in 
the wild. Recently, however, scientists 
have observed declining fertility in the 
captive population. They suspect that 
environmental factors, such as nutrition or 
stress, might be disrupting reproduction. 
With support from the Association of 
Zoos and Aquariums (AZA) Conservation 
Grants Fund, a team led by Dr. Rachel 
Santymire, director of the Davee Center for 
Epidemiology and Endocrinology at Lincoln 
Park Zoo in Chicago, Ill., spent the past year 
investigating this question. To determine 
if the captive population’s declining 
fecundity is related to its environment, 
the team compared the health, stress and 
reproductive traits of wild and captive 
black-footed ferrets. They analyzed physical 
characteristics along with blood, hair and 
semen samples from black-footed ferrets 
at the National BFF Conservation Center 
(FCC) in Carr, Colo., the Smithsonian 
Conservation Biology Institute (SCBI) in 
Washington, DC, and reintroduction sites in 
South Dakota and Arizona.

Interestingly, these data showed that 
SCBI’s black-footed ferrets have slightly 
higher stress levels than black-footed ferrets 
at FCC or in the wild. Compared to the rest 
of the Species Survival Plan® (SSP), SCBI had 
excellent breeding success this year. Thus, 
the results likely indicate eustress (positive 
stress) vs. distress (negative stress). Facility 
differences, including SCBI’s larger, more 
naturalistic enclosures, may explain higher 

eustress. Dr. Santymire also found that semen 
quality was similar among the wild and 
captive populations, but that the wild black-
footed ferrets had larger testes. This could 
mean that wild males produce more sperm 
(beginning earlier in the breeding season) 

than captive males and suggests that lighting 
in the captive facilities may not adequately 
mimic the natural photoperiod.  Dr. 
Santymire shared her findings with the SSP 
last fall and has developed new management 
recommendations aimed at improving 
reproductive success based on this work.
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