Army Cutworm Outbreak Produced
Cheatgrass Die-offs and Defoliated
Shrubs in Southwest Idaho in 2014
By Cindy Salo
On the Ground

• Army cutworms consumed cheatgrass to produce

cheatgrass die-offs at low elevations in southwest
Idaho in 2014. The larvae also consumed foliage
and bark of native shrubs.
• Army cutworm outbreaks seem to occur after many
adult moths lay eggs in areas experiencing drought,
which received late summer rain to germinate winter
annuals, but little subsequent precipitation through
the following winter.
Army
cutworms hide in plain sight by feeding at night
•
in winter and hiding in soil or under objects during
the day.
• A network of observers in the Intermountain West
could help rangeland managers identify die-offs for
reseeding with desirable species.
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angeland managers and researchers were mystified
in 2003 when kilometer-wide holes appeared in the
blanket of exotic cheatgrass (Bromus tectorum)
covering large swathes of the Intermountain West.
The 2003 cheatgrass “die-offs,” or more correctly, stand failures,
occurred in Idaho, Nevada, Utah, Colorado, and New Mexico 1
and have reappeared patchily and sporadically since. Although
people disagree about what causes the die-offs, most recognize
these events may be opportunities for opportunities for reseeding
rangelands invaded by cheatgrass with desirable species. 2
Cheatgrass die-offs are areas where cheatgrass is usually
present but is absent for one or more growing seasons. Winter
annual mustards (Brassicaceae) are also absent in die-off areas,
and gray litter is usually present. Perennial grasses and forbs are
unaffected and often robust, presumably taking advantage of
abundant water and nutrients left by the dearth of winter
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annuals. Die-off areas have abrupt boundaries with normalappearing cheatgrass or other vegetation,. D
die-offs occur on sites
dominated by shrubs, where the absence of cheatgrass can be
subtle, and on sites usually dominated by cheatgrass, where the
absence of this annual grass leaves the site bare. The 2003 dieoffs were estimated to cover over 280,000 ha in northern Nevada
alone. 3
A few people saw cheatgrass seedlings disappear in early
2003, before the die-offs were apparent. While I explored dieoff areas later that year, some of the witnesses shared what they
learned with me. Bob Hammon (Colorado State University
Extension, personal communication) described a large army
cutworm (Euxoa auxiliaris) outbreak in western Colorado in
early 2003. The larvae consumed crops and rangeland plants,
including cheatgrass. Hammon recounted conditions before
and during the outbreak and suggested how they might have
affected the insects:
1. A year of dry weather through summer 2002 increased
bare ground for egg laying.
2. Numerous adult moths arrived in fall 2002 to lay eggs.
3. Heavy rain in late summer 2002 germinated winter
annuals for larvae to eat.
4. Dry weather during winter 2002 to 2003 limited larval
diseases.
Weather data from Grand Junction, Colorado 4 (Fig. 1)
support Hammon’s description. In January 2014, I recognized
similar conditions in southwest Idaho and predicted an army
cutworm outbreak.

Army Cutworm Life History
Army cutworms are the nocturnal larvae of miller moths.
These native North American larvae consume emerging small
grains, alfalfa, and canola in winter and early spring in the
southern Great Plains 5 and southern Canada. 6 Larvae feed
above ground at night and usually hide in soil during daylight,
but will emerge to feed on cloudy days. 7 Even when feeding
above ground, young larvae are tiny enough that they can damage
vegetation before they are seen. Dry winter weather reduces
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Portion of
Figure 1. Average monthly precipitation received each month before and
during two army cutworm (Euxoa auxiliaris) outbreaks in the Intermountain
West. Time period starts October, 1.5 years before each outbreak, and ends
April of each outbreak. Gray shaded area is the period army cutworm larvae
are present. Solid line indicates the 2003 outbreak near Grand Junction,
Colorado4; dashed line, 2014 outbreak in southwest Idaho.12

diseases and parasites that kill larvae (B. Hammon, personal
communication).
Larvae pupate in spring and emerge as miller moths. Moths
emerging in the Great Plains fly to the Rocky Mountains. 7 The
moths feed on nectar at night and rest in high elevation talus
slopes during the day, 8 where grizzly bears (Ursus arctos
horribilis) feast on them. 8 Surviving moths return to the Great
Plains in fall to lay eggs.
We know little about army cutworms west of the Rockies.
Although a 1982 review 9 noted that army cutworms are
responsible for the “destruction of both range grasses and crops,”
many rangeland managers are unaware of these pests. An army
cutworm outbreak that damaged crested wheatgrass seedings in
southwest Idaho in the late 1960s 10 has been largely forgotten.
We know even less about the adult moths and their habits in
the Intermountain West. After a 2003 army cutworm outbreak
in northern New Mexico (C. Sutherland, New Mexico State
University Extension, personal communication), black bears
(Ursus americanus) were seen feeding on miller moths in a
subalpine rock field in the area. 11 This suggests that adults
emerging in the West may migrate only short distances to nearby
mountain ranges.

Conditions and Study Sites
In October 2013, my miller moth pheromone traps in Boise,
Idaho caught more than 100 times as many moths as in 2012 or
2014. September 2013 precipitation was almost 10 times the
average at Grand View 12 (Fig. 1), in southwest Idaho. However,
precipitation during the 2012 to 2013 water year (1 October–30
September) was only 0.8 of average. Following the heavy rain in
September, precipitation from October 2013 through January
2014 was 0.7 of the average at Grand View. 12
The initial year of dry weather, large fall moth flight, heavy
late summer rain, and subsequent dry weather were conditions
for an army cutworm outbreak. I knew I could not find the
patchily distributed larvae alone, so I emailed dozens of
“Wanted” flyers in late January 2014, asking for help.
Responses started in late February and provided the following
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four study sites: Murphy, Oreana, Grand View, and Sugar
Valley, Idaho.
At Murphy, Karen Steenhof (US Geological Survey) saw
“thousands” of army cutworms by February 22, plus one of the
largest flocks of starlings (Sturnus vulgaris) the bird researcher
had seen in the area. Steenhof recalled a flight of moths that
dirtied windows in her neighborhood the previous fall. A
storm in September 2013 caused a severe flash flood in nearby
Briar Creek (personal communication).
At Oreana, Jean Barney saw a “huge” outbreak of larvae
and “flocks of robins (Turdus migratorius) in feeding frenzies”
by February 15. She recalled an “exceptional number of millers
late last summer” and “massive greening and growth of
cheatgrass last October after heavy rainfall and a flash flood”
(personal communication).
At Grand View, Jon Haupt (US Bureau of Land Management, Bruneau, Idaho) spotted larvae in late February. He
described an area “devoid of green cheatgrass…where cutworms,
I believe, have caused mortality of cheatgrass” (personal
communication).
In Sugar Valley, near Bruneau, Shane Jolley sprayed an alfalfa
field for army cutworms in early March 2014 after larvae spread
from adjacent rangeland (personal communication). Neighboring
ranchers Mary and Gene Tindall watched cheatgrass grow in
Sugar Valley and then fade to bare soil in March and April
(personal communication).
Rob McChesney (US Department of Agriculture, Plant
Protection and Quarantine [USDA-PPQ], Boise, Idaho)
collected larvae in Owyhee County in February 2014 (personal
communication). Entomologists at the University of Idaho and
USDA Center for Plant Health Science and Technology
identified the larvae as Euxoa auxiliaris (personal communication).
This observational study recorded army cutworm damage
and subsequent recovery of vegetation at these four sites, totaling
215 ha, from February 2014 to May 2016 (Table 1). Sites
included Wyoming big sagebrush (Artemisia tridentata subsp.
wyomingensis), low sage (Artemisia arbuscula ssp. longiloba), and
salt desert scrub vegetation. The shrub species listed in soils
descriptions 13 differed slightly from those found at the sites.
These differences could be due to unmapped contrasting soils
within soil map units, or previous sowing or transplanting
activity.
I collected qualitative and photographic data, including
video. At Sugar Valley, I photographed repeatedly two transects
on the same soil type, one affected by army cutworms and one
unaffected. The vegetation and soil surface to the north and
south were photographed every 160 m along the two 640-m
long transects.

Field Observations
Many army cutworms were feeding above ground on sunny
days (Fig. 2A) at the three sites I visited in late February and
early March (Murphy, Oreana, and Grand View). This suggests
that the normally nocturnal insects were short of food. Although
these sites typically support stands of cheatgrass and mustards,
none of these plants were present. Larvae nibbled on a few
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ARARLO indicates low sage (Artemisia arbuscula subsp. longiloba); ARTRW, Wyoming big sagebrush (Artemisia tridentata subsp. wyomingensis); ATCA, fourwing saltbush (Atriplex canescens); ATCO,
shadscale (Atriplex confertifolia); GRSP, spiny hopsage (Grayia spinosa); SAVE, greasewood (Sarcobatus vermiculatus).; PIDE, bud sage (Picrothamnus desertorum).

26 April–2014-19 June 2015
ARTRW, GRSP
ARTRW, GRSP
Sandy loam 8–12
160
42.770,
–115.864
Sugar Valley

910

1 March–2014-6 May 2016
ARTRW, ATCA,
ATCO, GRSP, SAVE
SAVE
Saline bottom 8–12
50
42.832,
–116.003
Grand View

870

1 March–
21 July 2014
ARARLO, ATCO,
GRSP, SAVE
ATCO, PIDE
Calcareous loam 7–10
2.5
43.049,
–116.485
Oreana

1,010

24 February–
21 July 2014
ARTRW, ATCA,
GRSP, SAVE
ARTRW, ATCA, GRSP
Sandy loam 8–12
2.5
43.190,
–116.595
Murphy

980

Period
monitored
Shrubs observed
in field
Shrubs in soil
descriptions 13
Ecological site13
Study area
(ha)
Elevation
(m)
Location
(Lat.°, Long.°)
Site

Table 1. Sites where army cutworm (Euxoa auxiliaris) outbreak, cheatgrass (Bromus tectorum) die-offs, and subsequent vegetation recovery were
studied in southwest Idaho in 2014
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remaining plants within small drainages (Fig. 2A). Bare areas
were covered with varying amounts of gray litter and ended
abruptly at normal-appearing cheatgrass.
Army cutworms also ate leaves (Fig. 2C) and bark
(Fig. 2D) of chenopod (Chenopodiaceae) shrubs. Larvae
consumed all leaves from most branches, leaving one or a few
branches untouched on many shrubs. As most leaves were at
the ends of branches, this left bare shrubs waving a few leaf
tassels above empty understories (Figs. 3A and B). Many
shrubs also lost bark from a significant portion of branches
(Fig. 3A). Larvae fed on sagebrush (Figs. 2B and 3B),
although not as extensively as on chenopods. As sagebrush
had probably dropped leaves during the preceding dry period,
it was more difficult to separate effects of larval feeding and
drought stress on these species.
At Sugar Valley, I found larvae in the soil of the army
cutworm-affected area on my first visit in late April. The
understory of the affected area was bare, leaves and bark had
been stripped from chenopod shrubs, and sagebrush had been
defoliated by a combination of drought and army cutworms.
Vegetation in the area unaffected by army cutworms was
drought-affected Wyoming big sagebrush with a cheatgrassdominated understory.
By mid-April 2014, chenopod shrubs within all four
cheatgrass die-offs were defoliated by army cutworms; sagebrush
was defoliated by army cutworms and drought (Figs. 3A, B, 4A,
and 5A). Affected species included low sage, Wyoming big
sagebrush, fourwing saltbush (Atriplex canescens), shadscale
(Atriplex confertifolia), and greasewood (Sarcobatus vermiculatus).
The larvae also consumed leaf buds of spiny hopsage (Grayia
spinosa), which, unlike the other chenopod shrubs, was dormant
at the start of the outbreak.
USDA-PPQ employees surveyed army cutworms in March
2014 by looking under cow pies. They found larvae at many sites
along the Snake River from the Oregon border to Jerome, Idaho,
235 km to the east (R. McChesney, personal communication). I
checked under cow pies north of the Snake River, at a site near
Grand View, where I saw cheatgrass die-offs in 2003. In a bare
patch with gray litter, I found up to 13 army cutworm larvae
under each cow pie. Oregon State University Extension reported
that army cutworms damaged alfalfa fields and rangeland in
southeast Oregon in spring 2014. 14
In early May, Steenhof and McChesney independently
found pupae in die-off soils (personal communication). The
20 mm-long orange-brown pupae were buried about 1 cm
deep. Steenhof saw a few emerged miller moths at Murphy in
mid-May, many by late May, and none by mid-June (personal
communication). Northern Nevada residents reported a large
flight of miller moths at the same time. 15
Vegetation recovery varied among sites and species. At
Murphy, a 10 to 15 cm-tall stand of cheatgrass grew by late
April 2014 (Fig. 3B), and 20 cm-tall plants set seed by July. At
Oreana a few cheatgrass plants grew in late spring and set seed
under some shrubs. I did not see normal-appearing cheatgrass
grow at Grand View or Sugar Valley in 2014. By early June
2014, all four species of chenopod shrubs had replaced leaves
and were flowering at all sites. The change was most dramatic
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Figure 2. Army cutworms (Euxoa auxiliaris) fed on understory plants, chenopod (Chenopodiaceae) shrubs, and sagebrush (Artemisia sp.) during outbreak
in southwest Idaho, 2014. A, Larvae feeding on grass in small drainage within bare area, 4 March 2014 near Grand View, Idaho. B, Six or more larvae
feeding on sagebrush (Artemisia sp.), 4 March 2014 near Grand View, Idaho. C, Four or more larvae feeding on female fourwing saltbush (Artiplex
canescens), 1 March 2014 near Grand View, Idaho. More larvae feed on the ground beneath the shrub. D, Larva stripping bark from spiny hopsage (Grayia
spinosa), 1 March 2014 near Oreana, Idaho.

at Grand View, the salt desert scrub site (Fig. 4B). I did not
see new leaves on sagebrush in 2014.
In mid-summer, Russian thistle (Salsola kali), halogeton
(Halogeton glomeratus), and an annual saltbush (Atriplex sp.)
grew at Grand View and in the army cutworm-affected area at

Sugar Valley. The plants were presumably taking advantage of
abundant water and nutrients left by the dearth of winter
annuals. These summer annuals were infrequent in the
unaffected area at Sugar Valley and at the two sites that
cheatgrass had recolonized.

Figure 3. Army cutworms (Euxoa auxiliaris) fed on chenopod (Chenopodiaceae) shrubs and sagebrush (Artemisia sp.) during outbreak in southwest Idaho,
2014. A, Spiny hopsage (Grayia spinosa) after larvae consumed leaf buds and stripped bark from large portions of many branches. A tassel of surviving
leaves is in the left foreground, 26 April 2014 near Grand View, Idaho. B, Stand of Wyoming big sagebrush (Artemisia tridentata subsp. wyomingensis)
after defoliation by a combination of army cutworms and drought; a tassel of surviving leaves is in the foreground. The larvae consumed cheatgrass (Bromus
tectorum) beneath the shrubs in February and March; cheatgrass recolonized the site by 9 April 2014 near Murphy, Idaho.
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Figure 4. Army cutworms (Euxoa auxiliaris) defoliated chenopod (Chenopodiaceae) shrubs, which subsequently recovered, at salt desert scrub site near
Grand View, Idaho, 2014. The same shrubs and small mammal trails are visible in both photos. A, After army cutworms defoliated chenopod shrubs, 26 April
2014. B, After shrubs replaced leaves, 2 June 2014.

In 2015, I visited only Sugar Valley and Grand View. By
June, both affected and unaffected areas at Sugar Valley
supported normal-appearing Wyoming big sagebrush and
senescent cheatgrass (Fig. 5B). The understory at Grand View
was a mix of senescent cheatgrass and still-green Russian thistle
and halogeton.
In 2016, I visited only Grand View, where recovery was
slowest. In May, Russian thistle, halogeton, and vigorously
tillered cheatgrass grew. Surprisingly, native whitestem
blazingstar (Mentzelia albicaulis) was nearly as common as
each of the exotic annuals.

Knowledge Gained
Army cutworms consumed winter annuals to produce
cheatgrass die-offs on dry sites at low elevations in southwest
Idaho in early 2014. This suggests that some cheatgrass die-offs
in the Intermountain West are the result of army cutworm

outbreaks. Other suggested causes of die-offs and shrub
defoliation include fungal pathogens, drought, and aroga moth
(Aroga websteri).
Soil-borne fungal pathogens are being investigated as a
cause of die-offs. However, a clear link between putative
causative agents and cheatgrass mortality in the field remains
elusive. 16, 17 Over 80% of cheatgrass die-offs in northern
Nevada from 1985 to 2015 were bare for only one year.32 This
suggests that die-offs are caused by a mobile or short-lived
agent, rather than a sedentary or persistent one.
The army cutworm outbreak and cheatgrass die-offs in the
current study occurred in a band of low elevation sagebrush
steppe and salt desert scrub on the lower Snake River Plain.
Study sites were in 8 to 12 inch or lower precipitation zones
(Table 1). In these zones, precipitation is low and variable.
Some rangeland managers contend that drought alone can
produce cheatgrass die-offs. However, it seems unlikely that
drought severe enough to eliminate winter annuals would be

Figure 5. Army cutworms (Euxoa auxiliaris) consumed cheatgrass (Bromus tectorum) and leaves and bark from chenopod (Chenopodiaceae) shrubs, and
a combination of army cutworms and drought defoliated Wyoming big sagebrush (Artemisia tridentata subsp. wyomingensis), all of which subsequently
recovered, in Sugar Valley, near Bruneau, Idaho. Photo A is slightly left of photo B. A, After army cutworms consumed cheatgrass and fed on chenopod
shrubs and Wyoming big sagebrush, 10 May 2014. The soil is bare, with patches of gray litter; another die-off is in the left distance. B, After cheatgrass
recolonized the site and chenopod shrubs and Wyoming big sagebrush replaced leaves, 19 June 2015.
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confined to discrete areas within a matrix of normal, although
drought-affected, vegetation. It also seems unlikely that a
severe and localized drought would focus on areas with high
numbers of larvae known to eat winter annuals.
Army cutworms are pests of small grains and canola. These
crops are closely related to cheatgrass and mustards on
rangelands of the Intermountain West. Rangelands are not as
intensively managed as crop fields, which makes insect pests
harder to detect. Army cutworms are especially hard to
recognize, as they are most active during winter nights.
Farmers and ranchers are often the first to spot larvae, as
agriculture requires year-round outdoor work.
Army cutworm outbreaks in 2003 and 2014 followed a year
of dry weather, late summer rain, a large fall flight of miller
moths, and a dry winter. Cheatgrass die-offs in northern
Nevada from 1985 to 2015 also developed during dry winters
and were more likely following 2, or even 3, years of below
average precipitation. 32 These data suggest that similar
conditions precede both cheatgrass die-offs and army
cutworm outbreaks.
This study corroborates a 2003 observation of army
cutworms defoliating sagebrush in northern Utah 18. These
findings suggest the larvae may be an unrecognized stressor of
shrubs in the Intermountain West. Although larvae fed most
extensively on chenopods, these species had replaced leaves by
the summer following spring defoliation. Aroga moth larvae
defoliate and even kill 19 sagebrush. However, damage seen in
the current study lacked the distinctive webbing produced by
aroga and occurred before aroga were active, mid-May
through July. 20
Success in reseeding die-offs may well depend on how
quickly cheatgrass recolonizes bare areas. Over 80% of
cheatgrass die-offs in northern Nevada from 1985 to 2015
lasted only 1 year. 32 This suggests the window for reseeding
these areas with desirable species may be short. On two sites in
the current study, later cohorts of normal-appearing cheatgrass grew and set seed in late spring following army cutworm
feeding in February and March. It seems unlikely that
reseeding either of these sites would have been successful.
At Sugar Valley, a normal-appearing stand of cheatgrass
grew the year following the die-off. The current study could
not predict how successful reseeding this site in fall 2014
might have been. However, a die-off that occurred at the same
time in northern Nevada was reseeded in fall and gave
encouraging results. Although cheatgrass and other weedy
species grew in the Nevada die-off the second year, sown
native perennial grasses established and grew well. 3
Cheatgrass had not recolonized the Grand View site in the
current study after 2 years. Although competition from
cheatgrass remained low, moisture for establishing desirable
species was also lacking.

Reseeding Cheatgrass Die-offs
Early detection of cheatgrass die-offs will help us take
advantage of the reseeding opportunities they present. These
events are most likely during extended dry periods on low, dry
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sagebrush steppe and salt desert scrub sites. Die-offs caused by
army cutworms appear to occur in drought-affected areas that
experience late summer rain, a large flight of miller moths in
fall, and dry winter weather.
A network of observers in low, dry areas affected by
drought could detect large flights of moths arriving in fall.
Although I used pheromone traps, simple “porch light assays”
could provide qualitative estimates of moth numbers. When
large moth flights are preceded by enough rain to germinate
cheatgrass and followed by dry winter weather, observers
could start to watch for army cutworms. Flocks of birds
feeding on the ground may be eating the larvae, and bare areas
appearing in cheatgrass stands may be the result of larval
feeding. One rangeland manager told me, “If cheatgrass is
there one day and gone the next, it’s army cutworms.” When
sites that usually support cheatgrass are unexpectedly bare,
“cow pie surveys” could reveal the presence of larvae. This
would need to be done before larvae pupate in April.
Die-offs produced by army cutworm feeding in winter and
early spring would need to be watched for recolonization by
later cohorts of cheatgrass. Die-offs that remain bare until
summer could be excellent candidates for reseeding with
desirable species.

Acknowledgments
In addition to those cited, I warmly thank the reviewers;
R. Blew; M. Boltz; A. Cochrane; E. Davis; B., A., and L. de
Gregorio; L., I., E., E., G., J., and B. Foreman; D. Franzen;
J. Kertz Grant; L. Hasselstrom; J. Haupt; D. Helmick; C.
Israelsen; A. Lands; C. Jones; N. Matteson; M. Melde; M.
Reiman; N. Shaw; J. Rogers; J. Talbot; P. Ver Hagen; D.
Williams; and J. Workman.

References
1. SALO, C. 2011. Land lines: the cheatgrass that wasn’t there.
Rangelands 33(3):60-62.
2. BAUGHMAN, O.W., R. BURTON, M. WILLIAMS, P.J. WEISBERG,
T.E. DILTS, AND E.A. LEGER. 2017. Cheatgrass die-offs: a
unique restoration opportunity in northern Nevada. Rangelands
39(6):165-173.
3. WEISBERG, P.J., T.E. DILTS, O.W. BAUGHMAN, S.E. MEYER, E.
A. LEGER, K.J. VAN GUNST, AND L. CLEEVES. 2017. Development of remote sensing indicators for mapping episodic die-off
of an invasive annual grass (Bromus tectorum) from the Landsat
archive. Ecological Indicators 79:173-181.
4. N ATIONAL C ENTERS FOR E NVIRONMENTAL I NFORMATION
(NCEI), 1947–2014. Climatic Data Online [web application].
Asheville, NC, USA: National Centers for Environmental
Information. Available at: https://www.ncdc.noaa.gov/cdoweb/. Accessed 28 January 2018.
5. MICHAUD, J.P., AND R.J. BAUERNFEIND. 2014. Army Cutworm.
Fact sheet MF3150. Manhattan, KS, USA: Kansas State
University. Available at: http://www.bookstore.ksre.ksu.edu/
pubs/MF3150.pdf.
6. MEERS, S. 2006. Army Cutworm [web page]. Edmonton, AB,
Canada: Alberta Department of Agriculture and Forestry.
Available at http://www1.agric.gov.ab.ca/$department/
deptdocs.nsf/all/prm2475. Accessed 28 January 2018.
7. PEAIRS, F. 2010. Caterpillars in small grains. Online fact sheet
5.577. Fort Collins, CO, USA: Colorado State University

Rangelands

Extension. Available at http://extension.colostate.edu/topicareas/insects/caterpillars-in-small-grains-5-577/. Accessed 28
January 2018.
8. FRENCH, S.P., M.G. FRENCH, AND R.R. KNIGHT. 1994.
Grizzly bear uses of army cutworm moths in the Yellowstone
ecosystem. International Conference of Bear Research and
Management, 9. p. 389-399. http://www.bearbiology.com/
fileadmin/tpl/Downloads/URSUS/Vol_9/French_French_Vol_9.pdf.
9. WATTS, J.G., E.W. HUDDLESTON, AND J.C. OWENS. 1982.
Rangeland entomology. Annual Review of Entomology 27:283-311.
10. ANONYMOUS, 1969. Army cutworms hit desert rangeland. Twin
Falls, ID, USA: The Times-News. April 25, 1969. Available at:
https://ia802606.us.archive.org/14/items/The_Times_News_
Idaho_Newspaper_1969_04_25/The_Times_News_Idaho_
Newspaper_1969_04_25.pdf. Accessed 14 February 2018.
11. COOP, J.D., C.D. HIBNER, A.J. MILLER, AND G.H. CLARK. 2005.
Black bears forage on army cutworm moth aggregations in the Jemez
Mountains, New Mexico. The Southwestern Naturalist 50:278-281.
12. RECLAMATION (BUREAU OF RECLAMATION), 1993–2014. AgriMet
Cooperative Agricultural Weather Network [web application].
Boise, ID, USA: Reclamation, Pacific Northwest Region. Available
at: https://www.usbr.gov/pn/agrimet/. Accessed 28 January 2018.
13. CALIFORNIA SOIL RESOURCE LAB (CSRL), 2016. SoilWeb Earth
[web application]. Davis, CA, USA: University of California,
Davis. Available at: https://casoilresource.lawr.ucdavis.edu/
soilweb-apps. Accessed 28 January 2018.
14. ELLIS, S. 2014. Cutworms damage fields in Idaho, Oregon. Cap.
Press. 23 April 2014, Salem, OR, USA. Available at: http://

August 2018

www.capitalpress.com/Oregon/20140423/cutworms-damagefields-in-oregon-idaho.
15. NEVADA DEPARTMENT OF AGRICULTURE, 2014. Moth numbers on
the rise [online post 6 June 2014]. Sparks, NV, USA. Available at:
http://agri.nv.gov/News/2014/Moth_numbers_on_the_rise/.
Accessed 28 January 2018.
16. BAUGHMAN, O., AND S.E. MEYER. 2013. Is Pyrenophora
semeniperda the cause of downy brome (Bromus tectorum) dieoffs? Invasive Plant Science and Management 6:105-111.
17. MEYER, S.E., J.-L. FRANKE, O.W. BAUGHMAN, J. BECKSTEAD,
AND B. GEARY. 2014. Does Fusarium-caused seed mortality
contribute to Bromus tectorum stand failure in the Great Basin?
Weed Research 54:511-519.
18. GRASS, June 10, 2003. Many Utah deer in Peril. . Available at
Salt Lake City, UT, USA: Deseret News.. Accessed 30 May
2018 https://www.deseretnews.com/article/505039130/ManyUtah-deer-in-peril.html.
19. HALL, R.C. 1965. Sagebrush defoliator outbreak in Northern
California. Research Note PSW-RN-075. Berkeley, CA, USA:
U.S. Department of Agriculture, Forest Service, Pacific
Southwest Forest and Range Experiment Station. 12 p.
20. BOLSHAKOVA, V.L.J. 2013. Causes and consequences of local
variability in Aroga websteri Clarke abundance over space
and time. [Ph.D. dissertation]. Logan, UT, USA: Utah
State University.

Author is from Sage Ecosystem Science Corp., Salmon, Idaho 83467,
USA (CindySaloWrites@gmail.com).

105

