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What and where are Sky Islands?

• Term coined in 1967 by Arizona nature writer nature 
writer Weldon Heald

• Also called the “Madrean Archipelago”

• Generally, the term “sky islands” is used to describe 
continental mountain complexes comprised of isolated 
mountaintops surrounded by lower elevation valley 
“seas” (Warshall 1995)

• Other sky island systems include the Guadalupe 
Mountains USA, the Aïr Mountains in Niger, the 
Rwenzori Mountains in Uganda and the Democratic 
Republic of the Congo, and the Western Ghats in India.



Why research sky islands?

• Isolated mountaintops surrounded by 
contrasting habitat, with steep elevation 
gradients, which historically have changed in 
response to regional temperature shifts, 
provide excellent model systems in which to 
study the ecological impacts of climate 
change.

• SW Sky Islands span ~8,000 ft vertical rise 
(~2200 ft lower valleys to 10,300 ft peak)



• In the 1890s, CH Merriam initiated his Life Zone 
mapping work in the Sky Islands (Merriam 1890)

• In the 1960s, RH Whittaker and Bill Niering (1965) 
measured species abundance along elevation 
gradients in the Santa Catalina Mountains (we will 
drive up part of their transect).

• During the 1970’s-80’s species-area relationships and 
their implications for ecology and biodiversity were 
applied to the island biogeography approach, 
including both oceanic and continental “islands” 
(Brown 1971, Lomolino et al. 1989)







Sky Islands climate

• Winter rains from Pacific frontal storms, strongly 
controlled by ENSO

• Summer rains monsoonal, from central Mexico, 
Gulf of Mexico, Sea of Cortez



Spatial pattern of the North American 
monsoon (Griffin et al. 2013)



Sonoran Desert upland (coolest and 
wettest section of the SD)



Desert grassland and oak savannah



© Sky Island Alliance

Madrean Encinal woodland



Ponderosa pine (various understories)

Photo: Jim Malusa, FireScape



Mixed conifer forest (dry to mesic)



Upper-elevation spruce-fir forest



Over 4,700 plant species
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176 reptiles



44 amphibians



114 Mammals
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Meso-carnivores

© Annissa Camp



© Sky Island Alliance



2011 southern AZ Fires: 371,450 acres

Equivalent to roughly 18% of the 
Coronado NF (rotation of 6 fire years)
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Reconstructed 
landscape fire 

patterns, Rincon 
Mountains 

(Farris 2010).

Red outline: NPS 
Fire Atlas.

Shaded 
polygons: 

Burned area 
reconstructed 

from fire scars.

1841
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Reconstructing spatial pattern of landscape-scale 
low-severity fires at the mountain range scale 

indicates that historical fire sizes could be very large



Historical low-severity burned areas 
were large by comparison with today

Cal Farris (2010), comparison of pre-and post-settlement area burned, Rincon Mts
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Post-fire succession in the Chiricahuas after two events
Photo points, J. Minor



Figures courtesy 
C. Stetson, 
Coronado NF and 
D. Helmbrecht, 
USFS TEAMS

Pre-fire
Fuel models, 
Chiricahua 
Mountains



Post-fire
Fuel models, 
Chiricahua 
Mountains

Figures courtesy 
C. Stetson, 
Coronado NF and 
D. Helmbrecht, 
USFS TEAMS



Jim Malusa, 2013 Forrest Shreve, 1912



Sky Island Alliance is a grassroots 

organization dedicated to the protection and 
restoration of the rich natural heritage of 
native species and habitats in the Sky Island 
region of the southwestern United States and 
northwestern Mexico. 

Sky Island Alliance

© Tim Cook



http://www.azfirescape.org/home





A. Lynch, US Forest 
Service, in prep.



LiDAR reveals individual tree fire and insect-caused 
mortality with unprecedented accuracy



An ecosystem-scale inventory
• Biomass (i.e. carbon storage)
• Tree size and growth

• Fire Behavior
• Disturbance interactions



Fuel Moisture Stress Index:
When and where are fuels most flammable?

Dr Steve Yool, University of Arizona



We can restore fire, 
and ecosystems, at 
large scales in the Sky 
Islands bioregion?
• NEPA-ready 

projects:
• Pinaleños
• Huachucas
• Close: Catalina-

Rincon
• Coming: 

Chiricahuas



FlamMap simulations C. Stetson, Coronado NF; BAER image courtesy US Forest Service

Fire behavior 

modeling

Objective: Identify areas 
in the Sky Islands where 
current fuelscape would 
produce fires outside the 
historic range of variability


