Southern Pine Beetle Management
At Hot Springs National Park

By Neil Korsmo

The scuthern pine beetle (SPB). Drendroctonus front-
alis zimmerman. one of more than 12 American species
of Dendroctonus, is a primary bark beetle pest. which
attacks coniferous tree species throughout its range. ltis
capable of rapidly building up population levels to epi-
demic proportions In foresied areas occupied by ils
preferred hosts. shortleaf ana loblolly pines. Attacking
acult beetles bore through the bark and construct
S-shaped egg galleries in the cambium layer. Develop-
ing larvae feed on the cambium and then pupate in the
bark. The girdling of the cambium. and the introduction
of biue stain fungus by southern pine beetles always
resuls in death of the tree.

Researchers have identified conditions that may influ-
ence susceptibility of coniferous trees to southern pine
beetle infestation: drought or flocding conditions. mild
winters, over-malure trees, unfavorable soil-moisture
relationships, dense stands of mature pines (versus
mixed pine-hardwood stands). lack of fire, lightning, and
mecnanical injury. The lands within the boundares of
the park have experienced all of these conditions in the
pasl. and will continue to experience most.

In the spring of 1986. severa! infestations of scuthern
pine beetles were found near Hot Springs, Ark., in Gar-
land County. Initial inspection of the park in July of 1986
by Arkansas Forestry Commissicn personnel, U.S. For-
est Service (USFS) entomologists, and NPS Rangers
identified 14 sites with over 550 infested and dead trees.
Hot temperatures and lack of rain contributed to a rapid
increase in the number of infested trees. USFS com-
puter projections of SPB growth for these sites indicated
that from 3,000 to 5,000 trees would be affected by the
fall of 1986 if no control action were taken.

Park personnel researched available data from the
USFS. and from other NPS areas on the SPB problem,
and on control measures available to meet the problem.
A Southern Pine Beetle Management Plan was pre-
pared by park personnel and approved by the NPS
Southwest Regional Office for action during the summer
and fall of 1986. Control of the infestation was necessary
to prevent the southern pine beetles from moving out of
the park lands and into nearby commercial and residen-
tial pine stands.

The USFS provided the park with emergency funds to
purchase equipment and supplies to be used in the
control effort. Ali control activities would be guided by
the criteria outlined in the 1982 NPS Management Pol-
icies. The control action decided upon was that of cut-
and-leave. since it couid be applied quickly by a two or
three person crew with minimai cost. was the least dis-
ruptive 10 the environment. avoided using toxic chemi-
cals. and would disrupt the advance of the southern pine
beetles to other pines. Nulrients are returned to the soil.
and an increase in the natural predators of the southern
pine beetie has been found in areas where this tech-
nigue had been apptied.

The cut-and-leave technique of direct control was
deciced upon as a spot disruption measure. Continued
site growth requires three factors: emerging beetles.
nearby pine trees, and a source of secondary aftrac-
tants. Cutting the most recently attacked trees on the
edge of the site eliminates the aftractant source, the
dropped trees in the buffer strip eliminate nearby pine
trees, and beetles emerging from infested trees tend to
disperse in the absence of aftractant.

Aerial and ground manitoring were conducted 10
locate suspected infestation sites. After determining the
direction of the infestation movement at the site. ranger
personnel marked the last infested trees at the site and
also marked a buffer of uninfested trees at each site.
The buffer was essentially in the shape of a half maon.
and extended a distance of about 50 to 160 feet beyond
the fast infested tree in the direction of spread of the
infestation ... a distance recommended by USFS
tesearchers.

All the marked trees were then cut, being sure that all
the cut trees fell toward the center of the infested site.
Some of the active sites were treated by only cutting the
last infested trees, and not cutting a buffer strip of unin-
fested frees. This technique was tried in an attempt to
save as many as possible of the pine trees that were not
infested.

Very close monitoring of the sites was conducted to
seeif retreatment was necessary. One site treated using
this technique required cutting of new infested trees four
additional times before going inactive. Other sites were
left to develop and/or cie on their own as an experiment
in control techniques. All sites treated in this manner
went inactive on their own.

As the temperatures cooled in September, the SPB
activity stepped. A total of 832 pines were infested cur-
ing the 1986 season. and a total of 361 pines were cut
during control activities. Results of the 1986 season
indicated that there was no way to predict which sites
would continue to grow andior die without treatment, or
how large of a buffer strip weuld be adequate to stop the
spread of the infestation at a site,

Hot Springs NP. and all of Arkansas experienced a
comparatively mild 1986 - 1987 winter. Based on that
fact, and information gathered aboul SPB activity, it was
predicted that 1987 could be a year of greater infestation
and tree destruction. The USFS again provided funds,
and training for the park staff on how to identify and
control the southern pine beetle The park was able 1o
hire two seasonal employees devoted exclusively to
SPB control efforts. A Youth Conservation Corps (YCC)
enrollee also worked on the project this year.

Initially, the SPB crew was involved with the cutting of
dead, hazard trees at the SPB sites of 1986. The crew
also conducled a regular, and extensive monitoring of
the park lands to spot. locate, and identify suspected
SPB sites. Many SPB sites from the previous year that
had gone undetecteg, but were now inactive, were found
and documented. In June, as the hot weather seftled in
fer the summer, anticipation ran high that there would be
a large oulbreak soon. In July. the new infestations
began to appear, with the pine needles fading t¢ yellow
and red in numerous small spots in all sections of the
park.

In all, 37 sites were identified in 1987. Almost all the
spots were very small. some with only one or two trees
infested. Most of these sites were allowed to develop
without treatment, and all the unireated sites went inac-
tive without control measures being taken. Two new
sites became quite large, and the cut-and-leave control
technique using buffers was initiated on those sites. One
of the two sites presented a difficult control problem. The
beetles managed to get past the originat 50 foot buffer,
and continued to infest more pines. A second buffer of a
100 foot width was cut to attempt to halt the spread. The
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