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Adult wildebeest (30072) 

regaining her strength 

after being collared. 

Animal is a 9-year old 

female with calf.
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Year of Establishment

Protected Areas Worldwide

jstabach
Sticky Note
Protected Areas worldwide have grown dramatically over the past 50 years.However, most of these protected areas are very small and not designed at conserving the long-term viability of long-ranging migratory species such as wildebeest.



Protected Areas
Albertine Rift, Africa

Aster satellite imagery (15-meter) 

overlayed on ESRI world imagery

*Images courtesy of G.Fiske and W.Walker, WHRC

jstabach
Sticky Note
Protected areas worldwide could loosely be characterized as habitat "islands" in a sea of agriculture.  Here,  two protected areas in eastern Africa are shown.  The stark difference between areas inside and outside of the protected areas is clearly identifiable (see the next slide for overlayed protected area boundaries).  These protected areas displayed here contain the last remaining populations of mountain Gorillas left in the world and serve as a demonstration towards the state of protected areas throughout the region.  Our work is focused on the areas outside of protected area boundaries as these areas are undergoing rapid changes due to increases in human population.



*Images courtesy of G.Fiske, W.Walker and G.Bush, WHRC

Aster satellite imagery (15-meter) 

overlayed on ESRI world imagery

Albertine Rift, Africa

Protected Areas

jstabach
Sticky Note
The view along the border of Parc National Des Volcans in Rwanda.  The protected area boundary is clearly distinguishable.
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Unmarked set by jstabach
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Study Area

Maasai Mara NR

 Park Area: 1506 km2; Dispersal Area: ~6000 km2

 Precipitation range: 550-1850 mm-yr (High)*

 Medium levels of Fragmentation

 81% population decline, 1977 – 1997**

Nairobi NP

 Park Area: 66 km2 ; Dispersal Area: ~2500 km2

 Precipitation range: 300-1000 mm-yr (Medium)*

 High levels of Fragmentation

 72% population decline, 1972 – 2002***

Amboseli NP

 Park Area: 400 km2; Dispersal Area: ~3000 km2

 Precipitation range: 150-900 mm-yr (Low)*

 Low levels of Fragmentation

 93% mortality in 2010****
*Hijmans et al. 2005 (WorldClim)

**Ottichilo et al. 2001

***Reid et al. 2008

****Worden et al. 2010, unpublished
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Serneels & Lambin 2001

Maasai Mara NR

Nairobi NP

Reid et al. 2008

Maasai Mara NR

 Park Area: 1506 km2; Dispersal Area: ~6000 km2

 Precipitation range: 550-1850 mm-yr (High)*

 Medium levels of Fragmentation

 81% population decline, 1977 – 1997**

Nairobi NP
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 High levels of Fragmentation

 72% population decline, 1972 – 2002***

Amboseli NP

 Park Area: 400 km2; Dispersal Area: ~3000 km2

 Precipitation range: 150-900 mm-yr (Low)*

 Low levels of Fragmentation

 93% mortality, 2010****



Research Hypotheses

H1: Fragmentation restricts the movements and homerange of    

wildebeest

H2: Animal stress is significantly different between study areas with 

high fragmentation than those with low fragmentation

H3: Wildebeest population trajectories decline as levels of 

fragmentation increase

*Photo: J. Worden, ACC



Research Goals

 Compare the home range and movements of 

wildebeest in each of the three study areas

 LotekTM WildCell GPS Collars

 16 locations per animal per day for 2 years

 Dry season vs wet season

 Use Agent-based modeling to re-create historical 

population declines/simulate movements in 

relation to different scenarios

 Quantify physiological stress

 Fecal glucocorticoid analysis

 Fragmented vs. Non-fragmented
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Maasai Mara NR
n = 15

Nairobi NP
n = 12

Amboseli NP
n = 9

October 2010 – February 2011
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Animal Movements

*Precipitation (RFE) from  NOAA-CPC



Next Steps

 Field data collection

- Collect habitat variables related to wildebeest movement

- Vegetation/animal species composition

- Distance to nearest road/fenced rangeland

- What are the factors influencing differences in movement?

 Continue to gather the underlying layers for modeling purposes

 Find additional funding for the glucocorticoid analysis

Photo: R.Reid, CSU-CCC

MODIS 16-day NDVI composite
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Visit our project website at:

http://www.nrel.colostate.edu/projects/gnu/

or   Google

“Gnu Landscapes”

*Photo: J. Worden, ACC




