


Cover Photo: A bark beetle ou break in 2002 increased tree mortality in areas that
burned at low to moderate inter sity during the Cerro Grande wildfire of 2000.
{Dan Ryerson, photo)



3420
R3-03-03

Tree Survival and Insect Activity in Partially Scorched Ponderosa Pine in
the Cerro Grande Wildfire, New Mexico

David A. Conklin
Forest Pathologist

and

Terrence J. Rogers
Forest Entomologist

USDA Forest Service, Southwestern Region
Forestry and Forest Health
333 Broadway Blvd., SE
Albuquerque, New Mexico

Abstract

Four rectangular plots containing a sample of 232 ponderosa pine were installed a few
weeks after the May 2000 Cerro Grande (Los Alamos) wildfire in an area that burned at
low to moderate intensity. Sample trees had an average crown (needle) scorch of about
80 percent and most had moderate to heavy bole char. Seventy-six percent were alive in
May 2003, three years after the fire. Survival varied greatly by plot, with 95 percent of
the mortality occurring on two of the four plots. About 75 percent of the trees that died
had some sign of bark beetle attack. Nearly all of the bark beetle activity occurred in
year two and three after the fire, a period of extreme drought. About 1/3 of the live trees
on these plots became infested with wood borers; on one plot, a borer/woodpecker
complex increased tree mortality. Over half the trees that received 100 percent crown
scorch survived the three year period.



Introduction

The Cerro Grande Wildfire burned over about 43,000 acres near Los Alamos, New
Mexico in early May 2000. About 15,000 acres burned as a high intensity crown fire,
while the remainder generally bumned at low to moderate intensity. In late June, about six
weeks after the fire, we installed a set of plots to monitor bark beetle activity in fire-
damaged trees in an area burned at low to moderate intensity.

Some studies conducted in the northern Rockies have indicated that fire-damaged
conifers, especially Douglas-fir, are prone to bark beetle attack (Weatherby et. al. 1994,
Ryan and Amman 1996, Rasmussen, et. al. 1996, USDA Forest Service 2000).
Relatively little information has been available on bark beetle activity in fire-damaged
ponderosa pine in the Southwest. Large outbreaks of bark beetles have generally not
been observed following recent fires in New Mexico, although at least some bark beetle
activity probably does occur after most sizable fires—both prescribed fires and wildfires-
- in the Southwest (Conklin and Armstrong 2001, McHugh and Kolb 2003).

Trees killed directly by fire do not provide suitable habitat for bark beetle development.
Such trees are usually easily recognized soon after a fire by a complete or nearly
complete consumption of needles, a result of the fire “crowning.” Extreme cambial
damage usually makes these trees unattractive to, and unsuitable for, bark beetles.
Trees experiencing less intense fire often survive, at least initially, and can provide
suitable bark beetle habitat. It has long been known that dead and dying trees are often
entered by wood-boring insects, especially roundheaded and flatheaded beetles.

Study Area

Our plots are located in Garcia canyon, in the northern portion of the Cerro Grande fire
area, about four miles northeast of Los Alamos (Figure 1). The low-elevation stringer of
ponderosa pine in Garcia canyon burned at varying intensities during this large wildfire,
resulting in a mosaic of partially to completely scorched areas. An intermittent stream
(usually dry} lies in the bottom of Garcia Canyon. Forest Road 445 (not shown)
parallels this drainage and provides access to the study area.

The forest on the south side of Garcia Canyon had been thinned in 1994 in a Forest Pest
Management-funded “bark beetle prevention project.” This 137 acre treatment was a low
thinning which removed one-half to two-thirds of the trees in most areas, reducing basal
areas from about 120 to around 70 ft*/acre, on average. Most of the down material was
promptly removed from the site by fuelwood gatherers, while a few of the larger stemns
were sold as vigas. Because of its proximity to archeological sites along the canyon
walls, the forest on the north side of the canyon was left unthinned. Both areas were
broadcast burned in 1995,









Bole char was rated simply as “light,” “moderate,” or “heavy.” Bole char was relatively
uniform on our plots; most trees (86 percent) had heavily-blackened bark completely
encircling the trunk and extending several feet high, and were rated “heavy.” No attempt
was made to determine actual d: mage to the cambium, which itself would have damaged
the tree and possibly even attrac ;ed bark beetles.

Initial plot attributes are summa ized in Table 1 below. Most trees on these plots were
about 80 years old at the time of the wildfire. Several of the larger trees on Plot 2 were
100 to 120 years old.

Size #Trees | Avg. dbh | BA Average % of trees
(acres) (f¥/ac.) | crown with heavy
scorch bole char
Plot 1 0.60 58 10.5 59 76% 91%
Plot 2 1.02 51 18.1 98 61% 63%
Plot 3 0.94 5& 14.6 74 87% 100%
Plot 4 (.48 68 12.7 131 82% 86%

Table 1. Plots at time of establishment.

The plots were revisited to assess insect activity and tree survival in November 2000 {six
months after the fire), and in M:y 2001, 2002, and 2003 (one, two, and three years after
the fire). We based our assessments of insect activity on external signs (boring dust,
pitch tubes, etc.) until the tree was clearly dead, in order to avoid further damaging
sample trees and possibly influe acing our results.

Results and Discussion

Seventy-six percent (176 of the 232 sample trees) were alive in May 2003, three years
after the fire. Survival varied gieatly by plot, with most (95 percent) of the mortality
occurring on Plots 1 and 4 (Tab e 2). Survival generally decreased with increasing crown
scorch (Figure 3), although ther : was no difference in survival within the range of 40 to
90 percent scorch due to compli cating factors of insect activity, tree size, and site
differences. Sixty-three percent of the sample trees with 100 percent crown scorch
survived. Seventy-one percent of trees with heavy bole char survived, while 100 percent
(33 trees) of those with light or: noderate bole char survived.









Other factors affecting tree survival

Overall, there was little difference in bark beetle activity and tree mortality between the
thinned areas (sampled on Plots 1 and 3} and the unthinned area (sampled on Plots 2 and
4). However, the largest seasonal outbreak did occur on unthinned Plot 4, which had the
highest basal area (>130 fi?).

Survival within this study area generally increased with increasing tree size. Plots 1 and
4, where most of the mortality occurred, had smaller average dbh’s than the other two
plots (Tables 1 and 2). Moreover, on both Plot 1 and Plot 4, the trees that survived
averaged about one inch larger in diaineter than those that died. These results are
consistent with Reinhardt and Ryan (1989), who estimate mortality of fire-damaged trees
based on crown scorch and bark thickness (as comnputed from dbh). Simply stated,
larger trees usually have thicker bark than smaller trees, providing greater fire resistance.

In addition to crown scorch, bole char, and tree size, it appears that site differences—-
elevation, aspect, and location relative to the canyon bottom (water table) greatly
influenced survival rates on the four plots. Our resuits illusirate the complexities
inherent in predicting the survival of partially scorched trees and the variation that may
occur across a landscape. Some of the variation among these four plots--in order of
increasing mortality--is discussed below:

Plot 3. Despite having the greatest average crown scorch (87%) and all trees having
heavy bole char, this plot had the lowest mortality rate—only one tree died, a result of
bark beetle attack in year three. The location of this plot in the canyon bottom, close to
the water table, undoubtedly influenced survival. Fifteen of 16 trees with 100% crown
scorch survived.

Plot 2. The low mortality rate (two trees) on this plot can be attributed to less severe
scorch than on the other plots and the larger average tree size (> 18 dbh). Its location on
a bench several feet above the water table is probably not as favorable as Plot 3;
nevertheless, 10 of 11 trees with 100% crown scorch survived. OQur initial speculation
that the relatively large, fire-damaged trees on this plot might be attractive to westem
pine beetle did not materialize.

The fact that Plots 2 and 3 are located further up the canyon and at slightly higher
elevation than Plots 1 and 4 is another factor that cannot be discounted. The higher
elevation plots probably received somewhat more precipitation over the three-year period
than the lower elevation plots.

Plot 4. As of May 2002, two years after the fire, mortality was fairly low on this plot:
only 7 of 65 trees {11 percent). However, at that time, the entire plot--located on a
south-facing slope--appeared off-color and severely stressed. Seventeen trees were
attacked and killed by bark beetles over the next twelve months (Cover Photo). Nine of
16 trees with 100% crown scorch survived the three-year period.






Conclusions

The overall high survival rate (76 percent) among these (mostly) heavily scorched trees is
all the more notable, given the prolonged drought during this period. However, if the
drought continues, as it has through the first half of 2003, additional bark beetle activity
and tree mortality 1s likely on these plots. The Los Alamos area experienced some of the
highest levels of bark beetle activity in ponderosa pine in New Mexico in 2002. Results
from these plots indicate that although drought has been the overriding factor in this
outbreak, the partially-scorched trees from the Cerro Grande wildfire have at least
contributed toward the build-up in heetle populations. The magnitude and duration of
this outbreak will largely be determined by the extent and severity of the drought.
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As the nation’s principal conservation agency, the Department of the Interior has responsibility for
most of our nationally owned public lands and natural resources. This includes fostering sound use
of our land and water resources; protecting our fish, wildlife, and biological diversity; preserving
the environmental and cultural values of our national parks and historical places; and providing for
the enjoyment of life through outdoor recreation. The department assesses our energy and mineral
resources and works to ensure that their development is in the best interests of all our people by
encouraging stewardship and ditizen participation in their care. The department also has a major
responsibility for American Indian reservation communities and for people who live in island
territories under U.5. administration.
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