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Figure 1. Extensive mortality of tamarack caused by the eastern larch beetle in

Alaska. (Inset: Adult eastern larch beetle.)
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and re-enter or initiate tunnels under
the bark at the base of trees to
overwinter. Larvae, pupae, and adults
that overwinter below the snow line
have an increased chance of surviving
predation by  woodpeckers and
surviving  lethally cold  winter
temperatures.

Associated Insects

Tamarack is a host for a variety of
defoliating insects whose feeding may
predispose trees to later successful
attack by eastern larch beetles (see
Stand Conditions Conducive to
Infestation). In addition, other phloem-
feeding bark beetles may co-occur with
eastern larch beetles under the bark of

tamarack (fig. 8), and these associated
beetles may be confused with the
eastern larch beetle. For example, the
red turpentine beetle, Dendroctonus
valens LeConte, may infest stumps or
the lower bole of tamarack, and the
Douglas-fir beetle, D. pseudotsugae
Hopkins, has been reported to infest
western larch, and in rare cases,
tamarack, in western North America.
The adults of D. pseudotsugae are
similar in appearance to the eastern
larch beetle, but are generally larger
and darker. Other bark beetles that have
been reported infesting tamarack
include the four-eyed spruce beetle,
Polygraphus rufipennis (Kirby) (fig.
8b); the balsam fir bark beetle,

Figure 8. Insects associated with the eastern larch beetle (A) include the four-
eyed spruce beetle (B); the balsam fir bark beetle (C); and a checkered beetle
(D). Bar in each photo = 1/25 inch (1 mm). Distinctive characters include
bisected eye of four-eyed spruce beetle (inset B), and the spines on the wing
covers of the male balsam fir bark beetle (inset C).



Pityokteines sparsus (LeConte) (fig.
8c); and a twig-infesting bark beetle,
Pityophthorus opaculus LeConte. In
eastern North America, predators of the
eastern larch beetle, such as the
checkered beetle, Thanasimus dubius
(F.) (Family Cleridae) (fig. 8d), may
also occur on the bark surface and
under the bark of infested trees.

Stand Conditions Conducive to
Infestation

The stand conditions that are conducive
to outbreaks of eastern larch beetles are
poorly understood, and no rating
systems are available to identify high-
risk stands. Eastern larch beetles attack
trees of almost any age or diameter
class on the full range of sites from wet
lowlands to drier uplands. Trees in pure
stands as well as mixed stands are
susceptible. However, many
infestations are associated with trees
under physiological stress, which can
be from a variety of causes including
defoliation, flooding, drought, cold
soils, fire, old age, or damage from
windstorms, snow breakage, or

logging.

Defoliation is considered to be the most
common factor predisposing tamarack
to attack by the eastern larch beetle.
Outbreaks or damage by defoliating
insects such as the larch sawfly,
Pristiphora erichsonii (Hartig), the
spruce  budworm,  Choristoneura
fumiferana (Clemens), and the larch
casebearer, Coleophora laricella
(Hiibner), have all been reported to
precede eastern larch beetle
infestations. Moderate to severe
defoliation by these insects, primarily
in northeastern North America, has
generally occurred 1 to 3 years prior to
eastern larch beetle infestations. In
1975 and 1976 in Alaska, severe
defoliation by a larch bud moth,

Zeiraphera sp., initiated an eastern
larch beetle outbreak in 1977.

Other factors are also important in
predisposing stands of tamarack to
attack by eastern larch beetles.
Localized flooding in tamarack stands
is quite common due to road
construction or beaver activity that
alters water flow. Flooding can Kkill
tamarack trees outright and thereby
produce abundant breeding material.
Tamarack trees have shallow root
systems so drought can also cause
substantial  stress. In  addition,
windthrow is more likely in tree species
with shallow root systems, and this
beetle breeds successfully in trees
damaged in storms. It also readily
breeds in logging debris. The role that
tree age plays in creating physiological
stress in tamarack is not well
documented. However, as tamarack
stands age, they likely become more
susceptible to bark beetles. Further,
because tamarack trees are considered
very intolerant of shade, stress from
competition may increase as crowns
close in older stands.

Although stressed stands along with
storm and logging debris appear to
trigger many outbreaks, not all
outbreaks have been associated with
obvious stressors. Eastern larch beetles
appear to be capable of attacking and
killing trees when no predisposing
condition or factor is apparent.

Management Strategies

Tamarack has not been intensively
managed, and therefore few, if any,
management strategies directly targeted
at the eastern larch beetle have been
evaluated. However, strategies that
revolve  around  practices that
emphasize sanitation and optimize tree
health should reduce the likelihood of
significant tree mortality.



Sanitation:

Eastern larch beetles breed successfully
in storm-damaged trees or in logging
slash and log piles left in the woods.
This material may produce large
numbers of beetles that can invade
standing live trees. Prompt removal of
logs and utilization of material larger
than 4 inches (10 cm) in diameter
should reduce breeding material. This
beetle has a 1-year life cycle with most
progeny emerging in the spring. Thus,
infested trees, logs and/or slash should
be removed before warm spring
weather. The timing of these activities
becomes crucial because access to
many tamarack stands is limited to the
winter when wet soils are frozen.

Silvicultural Methods:

No studies have been done to evaluate
silvicultural practices in tamarack
stands and the response of eastern larch
beetles to them. Thinning tamarack
stands has not been a common forest
management practice, but thinning
other conifer species to improve tree
vigor has proven to be beneficial
against other bark beetle species.
However, because tamarack trees have
a shallow root system, damage to roots
during thinning operations and
windthrow of residual trees would be a
concern. At the landscape level,
harvesting or planting to create a
diversity of stand ages may prove
beneficial. In many areas, tamarack
stands are all about the same age.

Trap trees (green trees cut or girdled
just before beetle flight in the spring)
have been used successfully with other
bark beetle species. They are quickly
infested by the emerging adults and
thus can act as a trap if removed before

new adults develop and emerge.
Unfortunately, access into tamarack
stands can be difficult during the spring
and early summer when frozen soils
have thawed, thereby hampering timely
removal of trap trees. Removal of
these trees during the following winter
will not destroy all beetles because the
parents are likely to have re-emerged
and some (at least 30 to 40 percent) of
the new adult beetle population are
likely to have re-emerged from the trap
trees in the late summer and fall to
overwinter at the base of live trees.

Chemical Methods:

The aggregation pheromone of the
eastern larch beetle may be a potential
management tool to monitor periods of
maximum flight activity, to predict
increases in population density, and to
mass trap the dispersing adults. As with
most  Dendroctonus  species, the
attractant is a blend of insect-produced
and host tree odors. In field trials in
Alaska and Minnesota, a pheromone
component called seudenol (not yet
isolated from D. simplex, but known
from D. pseudotsugae) has proven to
be highly attractive when combined
with host odors such as alpha-pinene.
These commercially available
attractants can be used as baits for
insect traps or in combination with
moribund or fallen trees in a baited trap
tree strategy.

Insecticides can be applied to the boles
of uninfested trees to kill attacking
adults. However, this is rarely
warranted for forest trees, but could be
utilized for individual high-value trees
at recreation sites or in landscapes.
Once trees are infested, chemical
control is no longer an option.
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Assistance

More information about the manage-
ment of the eastern larch beetle may be
obtained from the State Forester's office
or the U.S. Department of Agriculture,
Forest Service, Forest Health
Protection.

The publications listed in the references
provide more information on the
biology, ecology, and management of
the eastern larch beetle.
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NOTES....

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, sex, religion,
age, disability, political beliefs, sexual orientation, or marital or family status.
(Not all prohibited bases apply to all programs.) Persons with disabilities who
require alternative means for communication of program information (Braille,
large print, audiotape, etc.) should contact USDA's TARGET Center at (202)
720-2600 (voice and TDD).

To file a complaint of discrimination, write USDA, Director, Office of Civil
Rights, Room 326-W, Whitten Building, 1400 Independence Avenue, SW,
Washington, D.C. 20250-9410 or call (202) 720-5964 (voice and TDD). USDA
is an equal opportunity provider and employer.
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The use of trade, firm, or corporation names in this publication is for
information only and does not constitute an endorsement by the U.S.
Department of Agriculture.

Information about pesticides appears in this publication. Publication of this
information does not constitute endorsement or recommendation by the U.S.
Department of Agriculture, nor does it imply that all uses discussed have
been registered. Use of most pesticides is regulated by State and Federal
law. Applicable regulations must be obtained from appropriate regulatory
agencies.

CAUTION: Pesticides can be injurious to humans,
domestic animals, desirable plants, and fish or other
wildlife if not handled or applied properly. Use all
pesticides selectively and carefully. Follow
recommended practices given on the label for use
and disposal of pesticides and pesticide containers.
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