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Desired conditions workshop participants look around a mixed conifer forest on the Santa Fe NF, NM.
photo: Sanchez Meador
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WHAT IS MIXED-CONIFER...?
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SOUTHWESTERN MIXED-CONIFER
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Cool/Moist Warm/Dry

Table 1. Tree species typically found in
southwestern mixed-conifer forests.
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Biophysical site conditions
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conifer forest conifer forest

More openness Less openness
Small groups of trees or Trees aggregated in large patches
random spatial patterns

Shade tolerance
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GTR-310 AND STRUCTURE
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GTR-310 AND SPATIAL

PATTERNS
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Restoring Composition and
Structure in Southwestern
Frequent-Fire Forests:

A science-based framework for
improving ecosystem resiliency
Richard T. Reynolds, Andrew J, Sénchez Meador, James A. Youtz.

Tessa Nicolet, Megan S. Matonis, Patnck L. Jackson,
Donald G. DeLorenzo, Andrew D. Graves.

FOLLOWING-UP ON
GTR-310

Although much is kmown about historical forest
composition strocture, and disturbance in frequent-fire
forests, our knowledge of the mechamisms of spatial
pattern formation and maintenance is limited, indicat-
ing a research need (Larson and Churehill 2012). A
limited vonderstanding of reference conditions on dif-
ferent parent material especially in dry mixed-conifer,
is an important data limitation for designing and imple-
menting appropiiate resource management. While the
number of reference data sets is increasing, existing
data have focused largely on tree density. There 15 a
clear need for studies on spatial patterns and the sizes
and shapes of grass-forb-shimb interspaces, as well as
the mechanizms for the formation and maintenance of
spatial patterns. Additional research needs are:

* Increased understanding of reference conditions
and the natural range of vanation across ecologi-
cal gradients such as latitnde and longitude, soils,
topography, and climate in Scouthwest frequent-fire
forests, especially in dry mixed-conifer.

+ Increased understanding of differences between
ponderosa pine and dry muxed-comifer forests in
reference conditions and the historical types, fre-
quencies, severities of disturbances, and responses
of vegetation Of particular need are:

(1) A greater understanding of variation of
reference conditions (composition, structare, and
spatial pattern) in forest subtypes and different
plant associations.

(2) How reference donditions inflnenced the
effects of fire on tree regeneration and mortality
in forest subtypes and in the transition zones
between subtypes.

(3) The effectiveness of restoration treatments
at achieving desired objectives, especially on
avoiding the conversion of these subtypes to
alternative plant associations.

» Increased understanding of ecosystem processes and
functions as they respond to restoration of the com-
positicn and structure of frequent-fire forests.




GENERAL OUTLINE

Mineral LEARN site Rx -the study was terminated following 2014 San Juan Fire
photo: JP. Roccaforte
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® Historical Conditions and
Recent Changes

Black Mesa
Southwestern Patterns
= Responses to Restoration
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Pagosa (LEARN)
Wallow Fire
= Anticipated Future
Conditions
Pagosa (Again)
® Future Directions

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




BLACK MESA: STUDY SITE
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BLACK MESA: FIRE CHRONOLOGY
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Fig. 1. Composite fire history showing all years for which fire scars (vertical lines) were found on partial cross-
section samples from individual trees (horizontal lines). Dates shown below composite dataset are for fires scarring
=25% of the recording samples. Recording years (solid horizontal lines) began with earliest fire date identified on a
sample and continued through subsequent years presumed to be susceptible to further fire scarring (see Methods for
dctails).

= Composite Fire Scars
(1670-1879):
=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)

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



BROWN ET AL. 2001
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Ficure 1. Locations of fire history sites in the Sacramento Mountains.
Contour lines (solid line) are every 500 m.
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FIGURE 5. Landscape fire years (vertical lines) recorded by trees in = 25% of the 17 ponderosa pine (PP) and mixed-conifer (MC) sites on the west (W)
and east (E) sides. Time spans of fire chronologies are represented by horizontal lines with fire dates represented by inverted triangles.

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. Ecoscience 8:115-126.



BLACK MESA:

STRUCTURE AND FUNCTION

(a) Pre-settlement 140 tph (57 tpa) (b) Contemporary 844 tph (342 tpa)
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Fig. 2. Species-specific diameter distributions in (a) pre-settlement (1880) and (b) contemporary (2011) time periods. The list of species is
sorted by fire tolerance from highest to lowest. Note the order of magnitude difference between y-axes in panels a and b.

Strahan, R.T., Sanchez 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



BLACK MESA:

STRUCTURE AND FUNCTION

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

Strahan, R.T., Sanchez 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. do0i:10.1111/1365-2664.12737
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Presettlement remnant on the Mogollon Rim RD, AZ
photo: Sanchez Meador

Strahan, R.T., Sanchez 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. d0i:10.1111/1365-
2664.12737

BLACK MESA:
STRUCTURE AND FUNCTION
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Fig. 3. Inverse distance weighted interpolation of fire tolerance index in 1880 (a) and 2011 (b)
and corresponding plot-level landscape proportions (n = 146) and spatial autocorrelograms for

six classes of fire tolerance index. For the latter, black circles indicate significance in
autocorrelation (p < 0.001) for the given lag.




SOUTHWESTERN PATTERNS
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Figure 1 — Map of study area and plot locations in Arizona and New Mexico, USA, and summary boxplots showing
estimated historical ranges in density (a, b) and spatial pattern (c). Boxplots are separated by forest types - pine-oak
(PO), ponderosa pine (PP). and mixed-conifer (MC). Numbers 1-33 are centered upon individual plot values for
density and spatial pattern and correspond with numbers on site map.




PAGOSA (LEARN)
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Fig. 1. Study site at Lower Middle Mountain, San Juan National Forest, Colorado. Research blocks (1-4) and restoration treatments (Control, Thin/Burn, Burn Alone) are
shown. Black circles represent individual plots (N = 20/treatment unit).

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
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Fig. 1. Location of study sites and Wallow Fire in eastern Arizona, ASNF, U.S.
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PAGOSA (LEARN) AGAIN...
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Control ow to note are: PICO, JUCO, and ABLA.

Stoddard, M.T., Sanchez 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.

Fig 4. Repeat photos taken from alternative restoration treatments before treatment (2003) and 5 years after treatment (2013).




FUTURE DIRECTIONS
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