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Spatial Epidemiology: Mapping Space-Time

Blackburn (2006)



Base map from Van Ness and Stein 1956



Predicted distribution of B. anthracis

Blackburn et al. (2007)



(Re)Emerging
ZoneZone

Enzootic
ZoneZone

Sporadic
Zone

Blackburn et al. (In Prep.)





Geography of the Sporadic Zone

Q: Are there landscape characteristics that differentiate the 
epizootiology of south and west Texas? Can we detect them?



Photos: Deer © Jason Blackburn; Cows © M. Hugh-Jones



Mapping limiting factors to persistenceMapping limiting factors to persistence

Blackburn et al. (2009 Bacillus ACT)



Defining local clusters: Defining local clusters: GetisGetis’ G statistic’ G statistic
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Can we detect the spectral 
signature of potholes? Do 
those values cluster on the 
landscape?

February 14, 1999 (WINTER) November 13, 1999

Blackburn et al. (2009 Bacillus ACT)



Geography of the Enzootic Zone

Q: What is the Enzootic Zone and how does it differ from the 
Sporadic Zone?





Epizootic Mortality Prevalence

TEXAS 2009

White‐tailed deer 30 ~10.0

TEXAS 2005TEXAS 2005

White‐tailed deer 49 ~3.2

TEXAS 2001

White‐tailed deer ~100 ~7.7White tailed deer 100 7.7

ITALY 2004

Red deer 8 ~17.7



Blackburn et al. (In Review)



Blackburn and Goodin (In Review)



CASE MULTIPLIERS
NECROPHILIC FLIES IN OUTBREAKSNECROPHILIC FLIES IN OUTBREAKS

Q: Is there evidence for flesh eating flies moving contamination Q s t e e e de ce o es eat g es o g co ta at o
from carcass to the surrounding environment (browse, graze, etc)?





2010 FIELD DATA

Blackburn et al. (2010)

2010 FIELD DATA

2010 FIELD DATA

2010 FIELD DATA

Blackburn et al. (In Review)



PERSISTENCE IN THE ENVIRONMENT

Q: What do we know about persistence?Q at do e o about pe s ste ce







The (Re) Emerging Zone in Western Montana

Q: How long has the disease been here? Can we study “Spillover”? Q o o g as t e d sease bee e e Ca e study Sp o e
What is the host system? What are the genetics?





Bison (sex) Mortality Prevalence

Mature cows 3+ (F) 208 10.25

2006 born cows (F) 1 0.18

herd bulls 6+ (M) 74 27.41

2007 stocker & born replc (M) 15 2.232007 stocker & born replc (M) 15 2.23

Calves (F, M) 0 0

FEMALE TOTALS PREVALENCE
8.11

MALE TOTAL PREVALENCE
9.44

BISON HERD TOTAL PREVALENCE 
(excluding calves)

8.47

Elk Mortality Prevalence

Found during epizootic 18 13.95

d d iFound during 2009‐2010 27

Total 45 34.88

Deer

Buck 1 1 54Buck 1 1.54

Doe 1 1.18

Total 2 1.33



Spatial patterns of bison casesSpat al patte s o  b so  cases
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Daily deaths of bison across the pastures

DAILY NEW BISON DEATHS ACROSS ALL THREE PASTURES
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Blackburn et al. (In Review)



Ripley’s K Plots of Bison Cases



Elk spatial-temporal distribution and ANNIl  spat al te po al d st but o  a d NN



Elk spatial-temporal changes in 
home range during anthrax risk g g
period

Blackburn et al. (In Review)



What about genetics? Do they matter?What about genetics? Do they matter?

Qs: Qs

What strains are in the US?

Do the same strains always reoccur? Is there diversity per ranchDo the same strains always reoccur? Is there diversity per ranch, 
per outbreak, per situation?



Which genetic marker? When? Why? 

Keim et al. (2004)



Van Ert (2007)



MLVA-25 DATA ON UF/MRI
STRAINS

Blackburn et al. (In Prep.)
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