
Hemlock Defoliator Ground Survey Summary (2019) 
Introduction: 
Hemlock sawfly outbreak emerged in Southeast Alaska in 
2018.  Defoliation was observed on >48,000 acres of western 
hemlock.  Most the damage was concentrated on southern 
to western facing aspects.  Hemlock sawfly outbreaks are 
closely connected to climate conditions. Southeast Alaska 
exhibited warmer and drier than average summer conditions 
which limited entomopathogenic fungal growth, allowing 
larval populations to build to outbreak status. Hemlock 
sawfly larvae preferentially feed on the older foliage of 
western hemlock, often leaving part of the needle uneaten, 
resulting in a thin inner crown which can be difficult to 
identify from the air. A systematic ground survey to sample 
defoliator populations throughout Southeast Alaska will help 
guide aerial detection survey for potential high-impact areas.  
It will also provide a measurement of damage caused by 
hemlock sawfly feeding.   

Objective:  
Assess the severity of damage from 2018 hemlock sawfly 
outbreak and determine population levels in 2019.  
Record information on other defoliators such as western 
blackheaded budworm.  Collect specimens for 
identification through molecular methods. Notify aerial 
survey team of areas with elevated sawfly populations 
and defoliation.   

Methods 
Ground surveys were conducted between June 26th and 
July 23rd, starting in Ketchikan, followed by Prince of 
Wales, Mikof, Kupreanof, Zarembo, and Wrangell Islands 
ending with Sitka and Juneau.  Due to time and budget 
constraints, surveys were limited to areas with accessible 
road systems.  Plot points were randomly created in 
ArcGIS using the FS road system and hemlock component 
(from the Ellenwood model) as required characters.  The 
actual plot location was selected based on host tree 
accessibility, which may have been up to ¼ mile from 
randomized point.  Areas with no hemlock or were 
inaccessible were eliminated and the next randomized 
location was used.   At each location the plot center was recorded as well as the bearing from the road.  

Figure 2: Isaac Davis using the beating 
sheet to sample for hemlock defoliators  

Figure 1: Hemlock sawfly larvae 
aggregate feeding on western 
hemlock. 



Forest canopy class and forest type were also recorded. At 
each plot an average of 30 minutes was spent sampling 
defoliators of hemlock trees.  For each tree DBH and crown 
rating was recorded.  Defoliators were sampled using a 28” 
square canvas beating sheet, which the surveyor knocks 
insects from branches onto.  The number of hemlock 
sawfly and western blackheaded budworm were recorded 
by range (<10, 10-20, >20) and any other additional 
defoliators were recorded.  Hemlock sawflies with fungal 
infections were recorded separately from healthy sawflies.  
Hemlock sawfly pupae were also recorded.  There were no 

infected western blackhead budworm or pupae observed.   
In total 76 ground plots were surveyed for hemlock defoliators 

throughout Southeast Alaska.   

Results (from greatest amount of activity to lowest) 

 

Mitkof and Kupreanof Islands  
Defoliation was the greatest on Mitkof and Kupreanof Islands, areas where the outbreak was in its 
second year.  These two islands also had the highest proportion of trees infested with sawflies.   Sawflies 
with fungal infections were found in 4/6 plots.  In one of the plots infected sawflies were found on 
nearly every tree.  The high incidence of fungal infections indicate the outbreak is nearing collapse.  
Western blackheaded budworm was found in most plots and on ~10% of the trees but the abundance 
rating per trees was consistently low.   

Figure 3: Western blackheaded 
budworm feeding on western 

 



Wrangell Island 
Hemlock sawfly activity was 
greatest on the southern and 
western portion of the island.  
Plots on the northern end of the 
island had less activity and fuller 
crowns.  The incidence of infected 
sawflies also decreased.  There 
may be some continued activity in 
some areas of Wrangell Island 
next year but with building fungal 
populations and high parasitism 
rates in other areas indicate it will 
decrease as well.  Western 
blackheaded budworm was found 
on 7% of the trees surveyed, with 
low abundance rates.   

Prince of Wales Island 
Hemlock sawfly activity varied on 
Prince of Wales.  Overall, almost half 
of the trees had sawflies and the abundance rating was often 
>10 sawflies per tree.  Fungal infected sawflies were only 
found on 4/15 plots.  Western blackheaded budworm was 
found on less than half the plots and only 5% of the trees 
overall.  Interestingly the plot with the most defoliation had a 
lower average count of hemlock sawflies but the highest 
average count of budworm.  The budworm population on 
Prince of Wales will need to be closely monitored over the 
coming years.   

Zarembo Island 
Average crown ratings were substantially better on Zarembo 
compared to Mitkof or Kupreanof Islands.  Hemlock sawflies 
were found in all but one of the plots, however the 
proportion of trees infested was also lower.  Very little 
incidence of fungal infections were found on plots on 
Zarembo.  Western blackheaded budworm populations were 
also low, found on only 4% of the trees.   

Juneau 
The proportion of trees with hemlock sawfly was lower in Juneau compared to the other locations; 
defoliation was heaviest in the tops of trees therefore fewer sawflies were found on the lower branches.  
There was a very low incidence of fungal infection, however parasitism rates in pupae were high.  We 
may expect to see continued activity in the Juneau area unless the fungus population increases.   

Figure 4: Defoliated western hemlock in both young and old 
growth on Kupreanof Island 

Figure 5: Heavily defoliated western 
hemock  



Ketchikan 
Similar to Juneau, about 1/3 of the trees sampled in Ketchikan had hemlock sawfly, and the abundance 
rating was consistently low.  There were no western blackheaded budworms observed and only one 
fungal infected sawfly.  It is possible activity could continue to ramp up the Ketchikan area in 2020, but 
current activities are moderate to low 

Sitka 
Sitka road system had the least amount of sawfly defoliation or trees infested.  Sawfly abundance was 
low across all the plots and no fungal infected sawflies were found.  Western blackheaded budworm 
was found more than any other location, but damage was still not significant.    

 

 

 

 

 

 

 

Figure 3: Results from hemlock sawfly ground surveys by island.  Shows proportion of plots 
with hemlock sawfly as well as the proportion of trees within those plots with healthy and 
infected hemlock sawfly.  Also shows the average abundance rating for sawflies (1= <10 
sawflies per branch, 2=10-20 sawflies per branch, 3= >20 sawflies per branch) and the average 
defoliation rating (1= 0-20% defoliation, 2= 21-50% defoliation, 3= >50% defoliation).   
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Plot 
Location 

# of 
Plots 

Average Crown 
Rating 1-3 

(1= full 3= thin) 

Hemlock Sawfly 
%Trees infested 
#Plots infested 

Average abundance 
rating 1-3 (1= low, 2= 

med, 3= high)   

Western 
Blackheaded 

Budworm 
%Trees infested 
#Plots infested 

Average abundance 
rating 1-3 (1= low, 
2= med, 3= high)   

Juneau 7 1.3 33% (6) 1 3% (3) 1 
Ketchikan 9 1.29 21% (7) 1.19 0% (0) 0 

POW 15 1.48 48% (13) 1.62 5% (6) 1.14 
Sitka 9 1.13 18% (7) 1.10 16% (7) 1 

Zarembo 13 1.14 47% (12) 1.41 4% (5) 1 
Wrangell 12 1.66 78% (12) 1.35 7% (8) 1.04 

Mitkof 6 2.38 91% (6) 1.60 11% (5) 1 
Kupreanof 5 2.38 79% (5) 1.57 9% (4) 1 
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