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T HE NOTIONS OF plague and plagues-recurring morbidity 
and mortality with slow recovery after catastrophe-are 

firmly rooted in virtually all cultures across the globe. His­
torically, humans have suffered three large-scale plague 
pandemics caused by the bacterium Yersmia pestis: Justinian's 
plague in the 6th century that devastated northern Africa and 
the eastern Mediterranean region, the medieval Black Death 
that spread westward into Europe in 1347 after emerging in 
Crimean ports in Asia, and the modem pandemic that spread 
from China in the late 1800s as it was rapidly transported 
throughout the globe by modem shipping (Pollitzer 1954). 
Plague typifies the ecological, public health, and economic 
consequences of the modem-day spread of exotic organisms. 
Although Y. pestis is not the only pathogen capable of causing 
widespread disease in humans and their companion animals, 
its virulence and potential for high mortality sets standards of 
feM by whICh other disease agents are evaluated. 

Currently plague can be found circulating in rodent 
populations on five continents (excepting Australia and 
Antarctica) where ground-dwelling rodents live in semi-arid 
climates (Fig. 1). Genetic analyses suggest an Asian origin for 
the emergence of plague as a flea-borne pathogen of bur­
rowing rodents, and that the evolution of Y. pestis from a 
pathogen of enteric lymphatic tissues transmitted by the oral­
fecal route was relatively recent (Wren 2003, Achtman et al. 
2004). In the century since it was first described, Y. pestis and 
the two other Yersinia species that infect humans have become 
model organisms for study of gram-negative bacteria, in­
cluding detai.led understanding of basic physiology (e.g., iron 
uptilke, temperature sensitivity), virulence factors and 
mechanisms of pathogenesis, biofilm fonnation in fleas, and 
genomics (at least five complete Y. pestIs genomes have been 
sequenced). Because of this wealth of knowledge, the plague 
bacterium provides a model for translational research, in 
which underlying mechanisms of the infection process can be 
related to large-scale patterns of pathogen transmission and 
epidemiology (Perry and Fetherston 1997, 2007, Wren 2003, 
Achtman et al. 2004, Gage and Kosoy 2005, Sebbane et al. 
2006, Antolin 2008). 

It is paradoxical that despite detailed knowledge of how 
the plague bacterium kills its hosts we know relatively little 
about how plague, as an exotic invader with a potentially 
large host range, has influenced wIldlife in its native or in­
troduced range. Further, we still do not know how this highly 
virulent pathogen persists at low levels within natural pop­
ulations, only to sporadically re-emerge and cause large-scale 
epizootics in animals like gerbils (Rhombomys) in Asia or 
prairie dogs (Cynomys) and ground squin-els (SpermophiI1.ls) in 
western North America (Davis et al. 2007, Stapp et al. 2009). 
Generally, Y. pestis is maintained in populations of wild ro­
dents and their fleas as an obligate parasite, but it has been 
recovered from over 200 mammalian species worldwide 
and many hundreds of flea species (Barnes 1993, Gasper 
and Watson 2001, Gage and Kosoy 2005). Most infections 
in other mammals are thought to occur by spill-over from 
rodent reservoirs and do not continue as sustained chains of 
transmission. 

Despite the potential for large-scale effects on populations 
and communities of mammals, details of plague's influence 
on conserving biodiversity are largely missing (Kotliar et al. 
1999, Biggins and Kosoy 2.001, Antolin et al. 2002). The ex­
ception is the critically endangered black-footed ferret (Mus­
tela nigripes) and its their prairie dog prey in western North 
America. As an obligate preda tor of prairie dogs, black-footed 
fen-ets have been driven to the brink of extinction by the loss 
of prairie dogs during plague epizootics and becau'se black­
footed ferrets are themselves susceptible to this pathogen 
(Godbey et al. 2006). 

Filling this void while spurring translational research on 
plague and wildlife was the purpose of an International 
Symposium on the Ecology of Plague and its Effects on 
Wildlife convened in Fort Collins, Colorado, during 4-6 
November 2008. The few wildlife species that have been ex­
amined closely raise cause for alarm and point to the impor­
tance of examining plague's influence on conservation. The 
conservation concerns are arguably greatest where Y. pestIs is 
an exotic organism, but similar concerns within the native 
range of plague also arise because human activities may 
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FIG. 1. The approximate worldwide distribution at plague as of 1998, from the US Centers for Disease Control web page 
(www.cdcgovjncidodjdvbidjplaguejworld98.htm). Plague most likely evolved in Asia but is now established in wild 
populations of ground-dwelling rodents in semi-arid regions in many parts of the world, 

influence natural systems in ways that directly or indirectly 
favor expansion by Y, pestis, The following articles and 
abstracts represent the work ot the 133 participants and span 
the range from molecular analyses of bacterial pathogenesis, 
genomics of Y, pestis, mechanisms of transmission by fleas, 
changes in population dynamics of rodents and related spe­
cies, and consequences for conservation of endangered spe­
cies. Although these articles and abstracts cannot caplure the 
sometimes lively discussions surrounding each presentation, 
they reflect the spirit of searching for answers to broad chal­
lenges by filling meeting halls with diverse opinions, 
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