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OVERVIEW

Desired conditions workshop participants look around a mixed conifer forest on the Santa Fe NF, NM.

photo: Sánchez Meador



Mixed-conifer forests of  the 

Southwest are variable and 

complex,  covering 

approximately 1 -mil l ion 

hectares scattered across the 

region (Dieterich 1983, Korb

et al .  2013).  

WHAT IS MIXED-CONIFER…?



SOUTHWESTERN MIXED-CONIFER

Warm/DryCool/Moist

Reynolds, R.T., Sánchez Meador, A.J., Youtz, J.A., Nicolet, T., Matonis, M.S., 

Jackson, P.L., DeLorenzo, D.G., and A.D. Graves. 2013. Restoring composition and 

structure in southwestern frequent-fire forests: a science-based framework for 

improving ecosystem resiliency. United States Forest Service, Rocky Mountain 

Research Station, Fort Collins, Colorado, United States.

Margolis, E.Q., Huffman, D.W., and J.M. Iniguez. 2013. Working Paper 28:  

Southwestern Mixed-Conifer Forests: Evaluating Reference Conditions to Guide 

Ecological Restoration Treatments. Ecological Restoration Institute, NAU, 

Flagstaff, AZ. 12 pp.



GTR-310 AND STRUCTURE

Reynolds, R.T., Sánchez Meador, A.J., Youtz, J.A., Nicolet, 

T., Matonis, M.S., Jackson, P.L., DeLorenzo, D.G., and A.D. 

Graves. 2013. Restoring composition and structure in 

southwestern frequent-fire forests: a science-based 

framework for improving ecosystem resiliency. United 

States Forest Service, Rocky Mountain Research Station, 

Fort Collins, Colorado, United States. 

photo: Sánchez Meador



GTR-310 AND SPATIAL 

PATTERNS



FOLLOWING-UP ON 

GTR-310 



 Historical Conditions and 

Recent Changes

 Black Mesa

 Southwestern Patterns

 Responses to Restoration 

Treatments

 Pagosa (LEARN)

 Wallow Fire 

 Anticipated Future 

Conditions

 Pagosa (Again)

 Future Directions

GENERAL OUTLINE

Mineral LEARN site Rx –the study was terminated following 2014 San Juan Fire 

photo: JP. Roccaforte

View of the Rockies through a Mixed conifer forest on the San Juan NF, Co.

photo: M. Stoddard



BLACK MESA: STUDY SITE



Huffman, D.W., T.J. Zegler, and P.Z. Fulé. 2015. Fire history of a 

mixed conifer forest on the Mogollon Rim, northern Arizona, USA. 

International Journal of Wildland Fire 24:680-689

 Composite Fire Scars 

(1670-1879):

 n = 133 

 1023 fire scars; 

 104 unique fire dates; 

 Descriptive Statistics:

 25% scarred: 

 MFI 8.5 (5.4 SD); 

 Weibull Median 

Probability Interval 8.0 

(range 2-23)

BLACK MESA: FIRE CHRONOLOGY



Brown, P.M., M.W. Kaye, L. Huckaby, and C. Baisan. 2001. Fire history along environmental gradients in the Sacramento 

Mountains, New Mexico: Influences of local patterns and regional processes. Écoscience 8:115-126. 

BROWN ET AL. 2001 



BLACK MESA: 

STRUCTURE AND FUNCTION

Strahan, R.T., Sánchez Meador, A.J. Huffman, D.W., and D.C. Laughlin. 2016. Shifts in community-level traits and functional diversity in a 

mixed conifer forest: a legacy of land-use change. Journal of Applied Ecology. doi:10.1111/1365-2664.12737
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Strahan, R.T., Sánchez Meador, A.J. Huffman, D.W., and D.C. Laughlin. 2016. Shifts in 

community-level traits and functional diversity in a mixed conifer forest: a legacy of land-use 

change. Journal of Applied Ecology. doi:10.1111/1365-2664.12737

53% -> 23%

17% -> 26%

10% -> 38%

BLACK MESA: 

STRUCTURE AND FUNCTION

Dense  mixed conifer forest on the Black mesa RD, Apache-Sitgreaves NF AZ.

photo: D. Huffman



BLACK MESA: 

STRUCTURE AND FUNCTION

Strahan, R.T., Sánchez Meador, A.J. Huffman, D.W., and D.C. 

Laughlin. 2016. Shifts in community-level traits and 

functional diversity in a mixed conifer forest: a legacy of land-

use change. Journal of Applied Ecology. doi:10.1111/1365-

2664.12737

Presettlement remnant on the Mogollon Rim RD, AZ

photo: Sánchez Meador



SOUTHWESTERN PATTERNS 

Preliminary Results: Rodman, K.C., Sánchez Meador, A.J. and M.M. Moore. In Prep.

photo: Sanchez Meador



PAGOSA (LEARN)

Korb, J.E., P.Z. Fule, and M.T. Stoddard. 2012. Forest restoration in a surface fire-dependent ecosystem: An example 

from a mixed conifer forest, southwestern Colorado, USA. Forest Ecology and Management 269: 10-18.



WALLOW FIRE TREATMENT 

EFFECTIVENESS

Waltz, A.E.M., Stoddard, M.T., Kalies, E.L., 

Springer, J.D., Huffman, D.W. and A.J. 

Sánchez Meador. 2014. Effectiveness of 

fuel reduction treatments: assessing 

metrics of forest resiliency and wildfire 

severity after the Wallow Fire, AZ. Forest 

Ecology and Management 334: 43-52. 



PAGOSA (LEARN) AGAIN…

Stoddard, M.T., Sánchez Meador, A.J., Fulé, P.Z., and J.E. Korb. 2015. 5-year post-restoration 

treatment conditions and simulated forest trajectories under alternative climate scenarios in 

a southwestern warm/dry mixed-conifer forest. Forest Ecology and Management 356: 253-

261. 

Fact Sheet: Five-Year Post-Restoration Conditions and Simulated Climate Change Trajectories 

in a Warm/Dry Mixed-Conifer Forest, Southwestern Colorado, USA. Stoddard, M.T. 2016. 

Ecological Restoration Institute, Northern Arizona University. 2 p.



FUTURE DIRECTIONS

 Collaborative Forest 

Restoration 

 Rio Grand Water Fund

 San Juan-Rio Chama 

Watershed Project

 Post fire recovery

 Piñon-Juniper

 Grazing

 Etc.

Moon mountain fire. photo: K. Mahan

Mixed conifer treatment within the 

San Juan-Rio Chama project. 

photo: K. Mahan

Cattle grazing in Ensenada CFRP.

photo: K. Mahan


