
Black-footed Ferret Recovery Program Review – Disease Steering Committee 
5 March 2021, Breakout Group #1 – Best Practices 

 
 
Participants: Dean Biggins, Danielle Buttke, Tom DeLiberto, David Eads, Rebecca Eisen, 
Shaun Grassel, Anne Justice-Allen, Travis Livieri, Randy Matchett, Mike Miller, Dan Tripp 
 
Discussion Topics: This breakout group discussed best practices for vector control and black-
footed ferret vaccination, concentrating mostly on criteria for success, species considerations, 
research needs, and equipment needs. The most salient points raised during the group discussion 
included the following. Please note, the group concentrated on the most proven tools for plague 
mitigation at ferret reintroduction sites, DeltaDust and injectable ferret vaccination: 
 

1. Criteria for Success: 
a. DeltaDust 

i. Proportion of hosts or burrows with fleas, under consideration of differing 
rates of flea detection when combing hosts and swabbing burrows. 

ii. Duration of flea control (if resources allow for such an assessment) over 
monthly and annual periods. 

iii. History of plague detection and plague epizootics in treated and nearby, 
non-treated areas for paired comparison. 

iv. Evolution of flea resistance to DeltaDust, with behavioral, enzyme, and/or 
genetic assays for confirmation. 

v. Efficiency of dust application (e.g., dosing rates, proportions of burrows 
missed, etc.) with implications for functional flea control and plague 
mitigation. 

vi. Sustainability of treatments by site, over time. 
b. Injectable Ferret Vaccination 

i. The group recognized the upmost importance of maintaining a 
prey/habitat base for ferrets. Otherwise vaccination is of little help. 

ii. Success might be indexed by the degree to which ferret survival is 
improved by vaccination, while understanding that vaccine effects differ 
for epizootic and inter-epizootic periods. The group discussed the 
importance of considering sample sizes and imperfect detection of ferrets. 

iii. Proportion of ferret populations vaccinated (“success” is presumably 
greater when more ferrets are vaccinated, with boosting, though the group 
recognized the potential utility of using ferret vaccination as a plague 
monitoring tool, please see 2. Research Needs below). 

iv. The group emphasized the need for detailed notes on vaccination of ferrets 
(e.g., animal ID/sex/age, vaccine production date, vaccination date, 
boosting date, etc.) to facilitate continued analyses on factors influencing 
the efficacy of injectable vaccination with ferrets. 

c. DeltaDust and Injectable Ferret Vaccination 
i. The group discussed the Conata Basin as an example of differential 

“success” with DeltaDust or ferret vaccination alone. The Conata Basin 
provides an example of proven utility in using DeltaDust for flea control 



and vaccinating ferrets against plague, ideally with boosting. This 
scenario applied to an explosive epizootic. In the absence of dusting, the 
ferret prey/habitat base may have been lost entirely. In the absence of 
ferret vaccination, there was evidence to suggest non-vaccinated ferrets 
may have been lost from some of the dusted colonies (e.g. where flea’s 
exhibited resistance to DeltaDust). DeltaDust and ferret vaccination are 
complementary in at least some cases.  

 
2. Research Needs:  

a. DeltaDust 
i. Research on existing and new machinery for dusting burrows, and their 

relative efficacy in controlling fleas under given dosing rates and timing of 
applications. 

ii. Research on edge effects and influences of colony sizes and configurations 
on the efficacy and duration of flea control.  

iii. Additional research on the timing of application and dosage rates to refine 
the timing and intensity of treatments. 

iv. The group agreed that wildlife managers at ferret reintroduction sites 
should (when possible) record numbers of burrows treated and the amount 
of dust used, ideally at local scales to allow for research like that described 
in 2.iv for instance.  

v. Additional research on flea resistance to deltamethrin, including Oropsylla 
hirsuta and the broader array of flea species parasitizing prairie dogs and 
other rodents at active ferret reintroduction sites and, more broadly, in the 
historic geographic range of black-footed ferrets. 

vi. Continued research on additional insecticides for rotation with DeltaDust 
under an IPM strategy. 

b. Injectable (and Oral) Ferret Vaccination 
i. Investigation of new vaccine technologies that might prove equally 

effective with single vs. repeat treatments (e.g. single dose sustained 
release vaccines). 

ii. Research on ways to increase the flexibility of vaccine production, 
storage, and use. 

iii. Continued research on the concept of oral vaccination with treated live-
prey or vaccine-laden prey carcasses that can be given to ferrets upon 
detection in the field (this approach might reduce the need for capturing 
ferrets and injecting vaccine). 

iv. Consider the use of ferret vaccination as a tool for plague monitoring – 
e.g., by comparing survival rates for vaccinates and non-vaccinates on 
colonies of different insecticide treatment (with some colonies potentially 
left untreated as baselines). Under this approach, which has proven 
effective in the past, the actual ferrets function as “canaries in a coal 
mine”. The group recognized such an approach may not be feasible in 
some cases.  

v. Research on potential interactions between vaccines for different diseases. 
  



3. Equipment Needs: 
a. DeltaDust 

i. Better machinery is needed to more effectively, reliably, and consistently 
treat prairie dog burrows.  

ii. The costs and benefits of differing methods of mass manufacturing and 
production may be considered. 

iii. There should be a concerted effort to engage mechanics and engineers in 
this process. 

b. Injectable Ferret Vaccination 
i. Evaluate tools and methods for vaccinating ferrets without anesthesia. 

 
Brief Summary: Participants recognized that definitions of “success” may vary by state, agency, 
group, etc., but agreed, numerical goals seem most appropriate for evaluating success of any 
management tool, with black-footed ferret population size as an important consideration, along 
with the ecological functioning of prairie dog populations for broader ecosystem services. At a 
finer scale, the efficacy of DeltaDust and injectable ferret vaccination may be indexed by ferret 
survival and densities, with the goal of establishing and maintaining ferret populations that 
contribute to species recovery. At a coarser scale, the efficacy of plague mitigation tools may be 
indexed by prairie dog colony persistence, with sustained ferret occupancy (where ferrets exist) 
and, ideally, continued high densities of ferrets (under consideration of habitat quality and 
quantity). Additional metrics of success are discussed above. Multiple research needs were 
discussed. The group agreed, replicated research is needed on colonies of multiple prairie dog 
species, across many states and sites, to broaden our understanding of tool efficacy in different 
ecological contexts (e.g. host and flea species, weather, soil characteristics, etc.). The group 
discussed the utility of conducting disease-related research on sites BEFORE ferrets are released, 
to better understand the ecological context at each site. The group also discussed the need for 
research on diseases in addition to plague, including canine distemper virus and rabies. 


