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RESTORATION OF WESTERN 
FREQUENT FIRE FORESTS: DESIRED 

CONDITIONS FROM AN EVOLUTIONARY 
PERSPECTIVE 



¡ Where are we? 
¡ How did we get here? 
¡ What is coming at us? 
¡ Restoration principles 

OVERVIEW 

Old Ponderosa pine in Monument Canyon RNA, New Mexico 
photo: Sánchez Meador 



§  Many of America’s forests show signs 
of degradation 

§  Frequent fire forests, in particular, 
have unnaturally high tree densities 
and fuel loads as a result of past land 
use 

§  Resource values have declined and 
fire intensity and size have increased 

§  Restoration addresses forest health 
problems and can provide economic 
benefits 

§  We must increase the scale and pace 
of treatments and do so immediately 

THE LEAST YOU NEED TO KNOW 

High Park Fire, Colorado 
photo: Ed Andrieski 



§  Forests in which, over evolutionary 
time, species have become 
adapted to frequent, low intensity 
surface fire as a regulatory 
mechanism 

§  Examples include longleaf pine, 
red pine, ponderosa pine, Jeffrey 
pine, and a wide range of dry oak-
hickory forests 

§  Under natural conditions, frequent 
fires kept tree populations in 
check, prevented fuel 
accumulation, and contributed to 
ecological function, e.g., nutrient 
cycling, understory productivity, 
etc. 

WHAT DO WE MEAN BY THE PHRASE 
FREQUENT FIRE FORESTS? 

Iconic Ponderosa pine bark  
photo: Sánchez Meador 







§  Ponderosa pine, the archetypal frequent 
fire tree, exhibits adaptations to frequent 
surface fire 

§  Shows up in fossil record 70 million ybp 
§  At 25 million ybp evidence from SW 

Colorado 
§  Communities of organisms have tracked 

favorable climatic regimes up and down in 
elevation and latitude over time 

§  Under natural conditions, self-regulating 
processes have assured persistence in the 
face of disturbance and climate change 

EVOLUTIONARY ECOLOGY OF 
FREQUENT FIRE FORESTS  



EVOLUTIONARY ECOLOGY OF FREQUENT 
FIRE FORESTS: CEANOTHUS FENDLERI  
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WHERE ARE WE? 



§  Decreased stream flow 
§  Decreased groundwater recharge 
§  Decreased herbaceous production 
§  Decreased wildlife habitats for some species 
§  Decreased biological diversity 
§  Increased fuel loading and crown fire risk 
§  Increased susceptibility to unnatural insect and disease 

outbreaks 

Increased Tree Density Has Come at Costs 
to Other Resources  

WHERE ARE WE? 



§  Unregulated, overgrazing of fine 
surface fuels 

§  Fire exclusion 

§  Overcutting of old-growth trees 

§  Failure to control density of 
young trees 

HOW DID WE GET HERE? 



“ . . . we anticipate an 
acceleration of historical 

changes in the Inland West 
including increased fuel 

accumulations, lengthened fire 
seasons and intensified burning 

conditions, all contributing to 
larger and more catastrophic 

fires.”  

WHAT IS COMING AT US? 

Covington et al. 1994, J. of Sust. For. 
 

Westerling et al. 2006, Science 



WHAT IS COMING AT US? 

The catastrophic fire seasons of 2000, 
2002, 2011 and 2012 were predicted; 

the trend will continue. 

Whitewater-Baldy Complex, New Mexico 
photo: Kari Greer/US Forest Service 



WHAT IS ECOLOGICAL RESTORATION? 

“The process of assisting the 
recovery of an ecosystem 
that has been degraded 
damaged or destroyed”  
 
Society for Ecological Restoration 
International 2004 

Savage and Mast 2005 



¡ Restoration rests on a solid foundation of strong 
science and systematic clinical trials 

¡ Based on evolutionary biology, ecosystem ecology, 
and conservation principles 

¡ Reference conditions are fundamental—natural 
patterns and processes are the starting point for 
practicing land health 

¡ Departures should be based on best available 
science and clear objectives  

WHAT IS ECOLOGICAL RESTORATION? 



¡  Biological evidence 
§  Fire scars 
§  Tree ages 
§  Dead structures 
§  Charcoal 

¡  Cultural evidence 
§  Historical data 
§  Photos 
§ Written reports 
§  Elders 

¡  Process models 

REFERENCE CONDITIONS 



§  Fort Valley Experimental Forest AZ 
§  Barney Spring, AZ 
§  Pringle Falls Experimental Forest OR 
§  Black Hills National Forest SD 

REFERENCE CONDITIONS VARY  
WITH SOIL TYPE, ELEVATION, AND  

CLIMATIC REGIME 

Broad similarities exist, but 
variations in pattern and 
processes do occur 



Principles for Developing Restoration 
Prescriptions 

§  Protect old trees which are rare 
§  Retain post-settlement trees needed to re-establish 

sustainable forest structure 
§  Stay within an envelope of sustainability 
§  Thin and remove excess trees; where feasible, provide 

wood for economic uses 
§  Burn at more or less natural intervals to hold tree 

densities and fuel loads in check and return functional 
qualities 







¡ Might leave more trees to accommodate specific 
resource management objectives,  
§ Future wood harvesting 
§ Screening cover for human or wildlife habitat goals 

¡ Might leave fewer trees to accommodate other 
objectives,  
§ Favor viewsheds 
§ Wildlife goals 
§ Grazing 
§ Water balance 

CHANGE BASIC PRESCRIPTION FOR 
SPECIFIC RESOURCE OBJECTIVES 



Alternative restoration thinning prescriptions 
produce very dif ferent outcomes for f ire behavior 

and resource responses 
 

there appear to be thresholds 

RESTORATION PRINCIPLES 



FULL RESTORATION 



MODERATE THINNING 



BURN ONLY 



Predicted Fire Characteristics 
June 97th-percentile weather, 30 mph 

1876 1997 1.5:1 3:1 
Tree/ac 47 383 70 141 
Fire type surface active surface passive 

% crown 0 100 20 69 
btu/ft2 491 2331 673 1790 
herbage 856 112 571 134 

RESTORATION RESPONSES 



Comprehensive ecosystem restoration approaches not 
only reduce crown fire threat, but also improve forest 
health and resource use opportunities for present and 

future generations. 

RESTORATION PRINCIPLES 



We must act 
at scale and 

pace in 
keeping with 
the character 
of the crises 

at hand. 
Large, 

collaborative 
landscape 

scale projects 
are our best 

hope.  



¡ Knowledge  
§ synthesis 
§ discovery 
§  translation 
§  transfer 

¡ Cooperative knowledge application 
¡ Central is pursuit of relevant knowledge in direct support 

of ongoing implementation 
¡ Neutral unbiased convener for collaboration 

WHAT IS THE ROLE OF SWERI? 



Forest Ecologist - Henry J. Lutz, 1969 

“Between the two extremes of 
blindly following nature on the 
one hand and open revolt 
against her on the other, lies a 
broad area for working in 
harmony with natural 
tendencies.” 


