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Spruce beetles pulled 
from white spruce.

Spruce beetle (Dendroctonus rufipennis) activity has risen
substantially in Southcentral Alaska in the last two years,
with damage concentrated in the Susitna River valley and the 
northwestern Kenai Peninsula. Recorded acreage of spruce
(Picea spp.) lost to spruce beetle increased by over 500% from 
2015 to 2016 and by 200% from 2016 to 2017. While spruce 
beetle-caused mortality has been prevalent in Southcentral
Alaska, little spruce beetle damage has been recorded from 
Interior Alaska. Recently, questions have arisen regarding the 
likelihood of increased spruce beetle activity in the Alaskan 
Interior, so in conjunction with long-term bark beetle trapping 
efforts, additional spruce beetle trapping was instituted in 2017 
to assess spruce beetle populations north of the Alaskan Range.  

Historically, spruce beetle has had less of an impact in the 
northern portions of Alaska (Interior and the Seward Peninsula) 
compared to Southcentral Alaska, though spruce beetle outbreaks 
have occurred. Spruce beetle has caused tree mortality in roughly 
660,000 acres of spruce forests in the Interior/Seward Peninsula 
in the last four decades (Table 3), compared to nearly 600,000 
acres in Southcentral Alaska affected in just the past two years. 
The majority of recorded spruce beetle damage in the Interior 
(67%) occurred on the Yukon River south of Galena from 1986-
93 (231,047 acres) and along the Kuskokwim, primarily between 
McGrath and Sleetmute from 1976-2010 (217,047 acres) (Table 
3, page 12). It is essential to monitor as many of these locations 
as possible in the coming years while the spruce beetle outbreak 
in Southcentral Alaska persists.

While only small amounts of spruce beetle-caused tree mortality 
have been recorded in Interior Alaska during aerial or ground 
surveys over the last five years (2012-17), trap captures of the 
beetle in the region rose substantially in 2017. 

Bonanza Creek Long-Term Experimental Research: 
1975-present
Since 1975, in conjunction with the Bonanza Creek Long-
Term Experimental Research program and University of Alaska 
Fairbanks (UAF), the USDA Forest Service has conducted
annual bark beetle and woodborer trapping in Bonanza Creek 
Experimental Forest (located 27 miles SW of Fairbanks, AK). 
Insect trapping consists of five dry Lindgren funnel traps (Figure 
5) (Forestry Distributing, Inc. Boulder, CO) placed in each of five
locations. VaporTape II insecticidal strips (active ingredient 2, 2

 
 

 

 

 

Dichlorovinyl dimethyl phosphate) are used in all traps as a killing 
agent (Aberdeen Road Company d/b/s Hercon Environmental, 
Emigsville, PA) and are replaced monthly. Three of the traps 
in each location are baited with a pheromone lure targeting 
Dendroctonus, Monochamus, or Ips beetles, respectively, and the 
remaining two traps are baited with host volatiles (specifically 
stress chemicals) designed as general bark beetle and woodborer 
attractants (Ethanol and Ethanol + α-pinene) (Alpha Scents, 
Inc. West Linn, OR). Lures were replaced monthly. Prior trap 
captures of spruce beetle averaged 95.3 ± 10.1 spruce beetles/
year from 1975 to 2016.  With the low counts of spruce beetle 
occurring in both 2005 and 2006 (5 spruce beetles/year) and a 
high of 257 spruce beetles collected in 2011 (Figure 6). In 2017, 
a total of 1585 spruce beetles were trapped in Bonanza Creek (a 
6-fold increase compared to the previous high).

Figure 5. Lindgren funnel traps.
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Table 3.  Recorded spruce beetle impacted stands (acres and locations) in the Alaskan Interior/
Seward Peninsula from 1976 to present based on Forest Health Conditions Reports for Alaska 
(USDA Forest Service).

1976-79 2,600 Kuskokwim River, 15 miles south of Devil’s Elbow
1979 4,000 4 miles northeast of Little Russian Mission
1980 2,414 Kuskokwim River (unspecified location)

1986-93 231,047 Along the Yukon River south of Galena
1988 14,000 North of Wood-Tikchik State Park

1988-93 45,706 Kuskokwim River between Sleetmute and McGrath
1989 5,000 Along the Nulato River
1989 13,700 Mouth of the Koyukuk
1989 2,257 Windy Fork, Kuskokwim River
1989 3,738 South Fork, Kuskokwim River

1991 31,373 Yukon River, Fox Point Island north to Quail Island
1991-92 15,724 Nulato River, approximately 18 miles west of Nulato

1992 7,020 15 Miles east of Aniak
1994 52,111 North Fork, Kuskokwim River

1995-96 7,179 Yukon River, south of Koyukuk to Kaltag
1995 4,085 East of Delta Junction

1995-96 3,829 McGrath to Devil’s Elbow
1995 1,500 Along Big River
1995 4,000 South Fork, Kuskokwim River
1996 3,522 Kuskokwim River, McGrath south to Stony River
1998 14,479 Yukon River, Bullfrog Island to Nulato

1999-03 14,293 Near Sleetmute
2000-02 7,115 Kuskokwim River, down stream from McGrath

2002 52 Kobuk River west of Bettles
2004-05 26,595 Kuskokwim, McGrath to Red Devil

2004 175 Confluence of Kuskokwim to Stony Rivers
2004 8,681 Fish River, north of White Mts (Seward Peninsula)
2004 81,389 Mt. Kwiniuk to Moses Pass (Seward Peninsula)
2005 4,000 Confluence of Kuskokwim to Big Rivers

2006-09 42,375 Kuskokwim, McGrath to Sleetmute
2008 2,000 Scattered throughout Central Interior
2010 1,000 Kuskokwim River
2011 2,290 Near Elim along the Kwiniuk River (Seward Peninsula)
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Figure 6. Spruce beetle and Ips captures at Bonanza Creek 
Experimental Forest 1975-2017.

On 6 June, 2017, a single trap, baited with a Monochamus lure 
captured 583 spruce beetles in a single two week period (Figure 
7), which is twice the highest annual capture for this study to 
date.  It is important to note, there was a freshly downed spruce 
tree next to the site with the high beetle trap captures. The 
downed tree may have attracted additional beetles to the location 
inflating spruce beetle numbers in traps. If we remove all trap 
captures from this location, the spruce beetle count for the year 
is 769 beetles, still nearly three times greater than the highest 
spruce beetle capture on record for this study. Additionally, 
if the tree did act as an attractant, we would have expected an 
increase in other bark beetles and woodborers, most notably Ips 
perturbatus, a major spruce killer in the Interior. Ips captures for 
this study were low: on average, 464.3 ± 87.2/year I. perturbatus 
were captured from 1975 to 2016. In 2017, 131 I. perturbatus 
were collected in traps, and damage was down across the state as 
well, falling from 14,400 impacted acres in 2016 to 6,012 acres 
in 2017.

Other spruce beetle monitoring
Additional spruce beetle trapping occurred along the George 
Parks Highway between Healy and Fairbanks, AK. A single 
funnel trap baited with a Dendroctonus lure was placed in 

spruce stands roughly every 10 miles. Traps were checked every 
two weeks from May through August. Total spruce beetle trap 
captures for this study (42 beetles) indicate beetle populations 
are not elevated at these locations. 

The Early Detection Rapid Response (EDRR) monitoring 
program was conducted at three locations in the Fairbanks area: 
Fairbanks International Airport, Fort Wainwright Army Base, 
and Eielson Air Force Base. Trapping consisted of three traps at 
each location baited with an Ips typographus (European spruce 
beetle) pheromone (Alpha Scents, Inc. West Linn, OR), and two 
traps baited with the tree host volatiles described above. Lures 
specific to Dendroctonus are not a part of the EDRR study, 
but traps baited with tree volatiles targeting bark beetles and 
woodborers do attract spruce beetle when employed in Alaska.  
Traps for EDRR were checked every two weeks from May 
through September.  Spruce beetle captures (49 beetles) did not 
indicate elevated populations at these locations.

Trapping conducted in 2017 at additional locations did not 
result in increased spruce beetle counts. Elevated trap captures 
of spruce beetle in the Interior appear isolated; however, further 
monitoring of Interior spruce forests is warranted. Spruce beetle 
is having a sizable impact in Southcentral Alaska and concerns for 
an outbreak in Interior spruce stands are justified. Forest Health 
Protection will continue to monitor spruce beetle populations 
with the bark beetle and woodborer study at Bonanza Creek, 
the Dendroctonus and EDRR studies, and ground and aerial 
surveys.
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Figure 7. Spruce beetles captured in a single trap over a two week period (583 beetles).
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