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FootnoteFootnote
Results from this survey have not yet been analyzed for statistical 
significance.  The initial intent of this project was to perform a cursory 
assessment of spruce stand condition and implicate specific bark beetles 
as potential mortality agents of immature spruce residuals.  As a result, a 
complete statistical design was not developed for initial summarization of 
the data collected.  The summary tables and charts included here have 
been used to describe  the data without considering the influence of other 
important independent variables (e.g. silvicultural prescription, pre-harvest 
stocking levels, unit size, density of non-host species [i.e. hardwoods], 
etc.).  Further analysis is planned to examine the affect of these variables 
on the interpretation of the results.

SUMMARY RESULTSSUMMARY RESULTS

Under epidemic population levels,  spruce beetle populations have the 
potential to be a significant mortality agent of smaller diameter spruce, 
with or without harvest. The frequency distributions of spruce beetle 
mortality per sample unit in both harvested and unharvested stands are 
positively skewed indicating increased beetle pressure on small diameter 
residuals.  By comparison, the frequency of secondary bark beetle (i.e. Ips
perturbatus) mortality is evident, to a much lesser extent, in harvested 
units and is virtually nonexistent in unharvested areas (Figures 1 & 2).  It 
is also interesting to note the relatively high frequency of unexplained 
spruce mortality (dead other) in the 1 to 4 inch diameter class.

In general, trees surveyed in the 1 to 4 inch diameter class were relatively 
healthy across treatments (Figure 3).  I. perturbatus accounted for similar 
losses in all harvested stands but spruce beetle mortality showed notable 
increases in late harvested, and unharvested, stands.  D. rufipennis
mortality exhibited an appreciable increase in the 5 to 8 diameter class 
while the percentage of healthy individuals decreased (Figure 4).  A 
similar trend was observed for samples in the 9-12 inch DBH class 
(Figure 5). The impact of increased ips beetle activity was also witnessed 
in the larger diameter classes.  

Overall, stands harvested prior to the peak of the outbreak lost relatively 
fewer immature residuals than those that were harvested during the 
decline of the epidemic or not harvested at all.  Figures 6a-d compare the 
relative health and vigor of spruce stands in each treatment type as 
observed in 2000 – ’01.

OBJECTIVESOBJECTIVES
Recent anecdotal evidence has challenged the efficacy of salvage harvest
practices in spruce beetle impacted stands for ensuring the health and yield of
future forests.  Mortality of small diameter (i.e. < 4 inch DBH) residuals and
advanced regeneration in harvested units prompted state and federal
entomologists to develop a set of guidelines and recommendations for
forest land managers by investigating the following:  

1. The significance of Dendroctonus rufipennis in small diameter, residual, 
spruce (i.e. 1-4 in.) mortality in salvage harvest areas

2. The significance of Ips perturbatus in small diameter, residual, spruce 
mortality in salvage harvest areas.

3. Post-harvest stocking levels and condition within S.B. infested stands

INTRODUCTIONINTRODUCTION
Several years after the largest spruce beetle (Dendroctonus

rufipennis) outbreak in North America peaked in 1996, forestry            
professionals, as well as interested publics, became concerned that small 

diameter spruce, both residuals and advanced regeneration, were not surviving 
in harvested stands.  This is counter intuitive since spruce beetles typically prefer 
larger diameter trees (i.e. greater than 8-9 inch diameter at breast height) and 
small diameter residuals often escape post-harvest infestation in beetle-impacted 
areas.  Regardless, several reports of unexplained residual mortality on the 
Kenai Peninsula precipitated a cooperative field study to determine the scope of 
the problem and to identify the causal agent(s).

Both D. rufipennis and secondary bark beetle (e.g., the northern spruce 
engraver, Ips perturbatus) outbreaks can occur if some other type of disturbance 
(e.g. wind and snow breakage, or mechanical damage) has predisposed the 
residual trees to attack.  Previous field studies by U.S. Forest Service 
Entomologists documented significant levels of I. perturbatus, and relatively low 
levels of spruce beetle activity, in small-diameter Lutz spruce (Picea lutzii) 
residuals in Chugach National Forest campgrounds on the Kenai Peninsula.  
These sites were thinned to reduce bark beetle populations along the Seward 
Highway.  Additionally, periodic and localized bark beetle outbreaks occurred in 
spruce beetle salvage harvest areas that had been decimated after the peak of 
the epidemic on the Kenai Peninsula between 1997 and 2000.  Similar small 
diameter mortality was observed in unharvested stands as well.

PROCEDURESPROCEDURES
Forty sample units, ten in each of four different ‘treatments’, were selected by 
Kenai Peninsula foresters for observation in 2000/’01.  Treatments 1 - 3 were 
defined by harvest date:  1990-’94, 1995-‘97, 1998-’99 respectively.  The fourth 
treatment consisted of beetle infested stands that were not harvested (Photo 1).
In addition to harvest date, the units varied by ownership, size, silvicultural
prescription, and successive years of beetle activity (Photos 2 & 3).
Each unit was sampled using a modified line transect method.  Five ½ acre, 
rectangular, plots (0.5 chains X 10 chains) were arranged in a linear fashion with 
directional adjustments to stay within stocked area and the unit’s boundaries 
(Photo 4).  The initial starting point was randomly selected within areas that best 
represented the treatment unit.  Every tree on the plot was tallied by species, 
diameter at breast height (to nearest inch), and condition (e.g. healthy, spruce 
beetle/ips mortality, dead other, etc.).  Trees being attacked at the time of 
observation were noted as such.  
The surveys began in the summer of 2000 and concluded in the spring of 2001.  
Division of Forestry and US Forest Service Entomologists, assisted by trained field 
technicians, examined gallery characteristics in dead spruce to implicate causal 
bark beetles (Photos 5 & 6).  When completed, a total of 36 units were sampled 
as only 8 units were sampled for treatments 2 and 4.
Summary information is included here, further statistical analysis will follow.

RECOMMENDATIONS TO FOREST LAND MANAGERSRECOMMENDATIONS TO FOREST LAND MANAGERS

Harvest planning during outbreaks, including the pre harvest design 
(forest land use plan) for the silvicultural prescription, should take into 
account the intended stocking levels post harvest. Allowances should 
be made for bark beetle losses that occur before, during, and after 
harvesting.  

Both bark beetle risk (the potential for stand infestation) and hazard 
(the potential volume loss over time) should be factored in to any 
planned harvest operations during an outbreak.  Previous risk/hazard 
systems (e.g., SBExpert, USDA Forest Service) should be evaluated 
for a given stand as part of the harvest and salvage harvest 
management plans during an outbreak.  It will be important to look at, 
and potentially revise, the existing models for potential of bark beetles 
(D. rufipennis, I. perturbatus) in future harvests on the Kenai Peninsula 
using data from this project.
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Photo 1a – Treatment 1, Plot 4, Harvested 1990 – 1994; 1b – Treatment 2, Plot 8, Harvested 1995 – 1997 1c – Treatment 3, Plot 4, 
Harvested 1998 – 1999;  1d – Treatment 4, Plot 8, Not Harvested

Photo 2 - Survey plot locations including treatment type and land ownership. Photo 3 - Survey plot locations including treatment type and previous beetle activity.

Photo 5 - D. rufipennis galleries: Single 
longitudinal parental chamber  and random 
larval galleries.

Photo 6 - I. perturbatus galleries: Bifurcate 
parental chamber with symmetrical larval 
galleries.

Photo 4 - Sample line transect plot, altered to 
stay within harvest unit boundary.
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