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Fatal disease of mammals
caused by the bacterium
Bacillus anthracis

Herbivores are most
susceptible

Not directly transmitted
between host animals

Endemic, seasonal in ENP




Anthrax natural history

* Infection usually occurs when
animals ingest a large dose
of spores

e Spores awake into living
cells, rapidly reproduce and
make toxins, killing the
animal in days

e Living cells produce spores
when the animal dies and
spores can survive in the soll
for decades waiting for
another host




Factors that may affect anthrax in Etosha
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Distribution of Anthrax VWorldwide
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How many animals die per year of anthrax in ENP?
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Spatial patterns of anthrax incidence
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LIZ Demography

Birth of LIZs

e How many animals die
each year?

® Temporal pattern?

® Spatial pattern?

® Scavenger activity in
spreading spores?

LIZ life history

® Spore dispersal and
decay over time

e Does a vegetative
magnification stage
exist?




Anthrax: Foodweb Perspective
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* Locally infectious zones (LIZ) in soil
* S encounter LIZs: seasonal movement
patterns (elephants dry season, zebra wet season)

* S ingest spores while feeding (mechanism? ele.
VS zebra)

* Anthrax bacilli in fluids sporulate in the soil



Anthrax: Community Perspective

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

Ecology

*SLress

*movement
behavior
-population
humoral
parasites

*ECO5Yslems

H i

: ,
:(immuno,);

Th2 b _ .
I, ¢ S8V ThO |+ erbivores ThO .
- Thi o

|22
\

Thi

cellular
parasites

------

bacterial | _ _— ;
species id. & strain diversity
pamﬂgen +....--r.u-...-...--..---..:.n..-...--..--u.......--...--..--...-
quantitative assessment

Bacillus
anthracis



Ongoing Projects

* Carcass and anthrax spore production and distribution

* Anthrax strain typing

* Ungulate foraging & movement (zebra, elephant, springbok)
* Gastrointestinal parasites as co-factors

« Zebra serology, immunology & genetics

* New methods for analyzing movement data

 Jackal serology, scavenging & movement

* Vulture scavenging & movement:

* Berkeley: (>Ph.D) Wendy Turner, Holly Ganz; (Ph.D) Steve
Bellan, ﬂrrie Cizauskﬂs, Pauline Kamcﬂ'h erlam Tsalyuk,

_\_:-,a-

1-" - '_-- '“- ' F= ‘ "
). Peace ' m m"*‘{.’”*" =73 .’f:‘* 2pee r







&) - )"

» 3 spotted hyena fitted with GPS
collar (Martina Trinkel, University
of Gratz, Austria)

« 21 black-backed jackal fitted with
GPS collar (Steve Bellan, University
of California, Berkeley, USA)

o 18 wvultures (2 lappet-faced, 16
white-backed) fitted with GPS
backpacks (Orr Spiegel, Hebrew
University of Jerusalem, Israel)




ldentifying Carcass Sites from Movement

(1) Two or more species in
the same place in a time
window

(2) Two or more animals of the
same species in the same place
In a time window

(3) Vultures: Being on the
ground.

(4) Jackals: Spending time at a
location far from their territory and
then turning around
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Elephant data to date



A Very Sad Story






