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INTRODUCTION:

The streaked horned lark (Eremophila alpestris strigata) is a federally threatened subspecies whose
current range lies entirely in Oregon and Washington in scattered and likely isolated regional
populations. Although larks occupy a wide variety of natural and human-made habitats, they require
specific landscape and vegetation structure conditions - open landscapes in early successional habitats
characterized by short, sparse vegetation, plenty of bare ground, and few trees or shrubs (Anderson
and Pearson 2015). These habitats can be quite varied: wet and dry prairies, coastal foredunes,
agricultural lands, deposition islands created from dredging, and airfields. Moreover, they are often
ephemeral, succeeding in and out of habitat suitability. The development of long-term habitat
management strategies to maintain these unique habitats in conditions favorable for lark recovery is
critical. However, because the habitats where larks occur are unique, different strategies will likely need
to be developed for different habitats.
Airfields are used extensively by larks and therefore will play a critical role in recovery. The largest
perennial breeding population of larks in the Willamette Valley occurs on Corvallis Municipal Airport
(Moore 2015). Airfields are particularly critical to the population in south Puget Sound, where
approximately 83% of the total adult population occurs on five airfields, two military and three private
(Keren and Pearson 2016).
Unfortunately, airfields also pose a number of unique dilemmas for lark conservation. Airfield
management aims to reduce the amount of wildlife on airfields to minimize wildlife-hazard risk
associated with aircraft and maximize public safety. One of the ways they accomplish this is by keeping
vegetation height low through regular mowing. Reducing vegetation height minimizes fire risk. Mowing
is also used to help reduce the risk of aircraft – wildlife strikes, especially with birds. Reducing
vegetation height is thought to reduce food availability and cover, which may decrease overall wildlife
abundance, especially of larger species that pose a greater safety and economic risk.
Although mowing helps maintain the short-stature vegetation the larks need, mowing poses a serious
risk to survival of nests, which are on the ground, and recently fledged young. Indeed, approximately
8% of nests failed due to mowing between 2002 and 2013 (12 of 155 nests; Pearson, S., Washington
Department of Fish and Wildlife [WDFW] and Center for Natural Lands, Management [CNLM],
unpublished data). Mowing may also kill recently fledged young incapable of swift movement or flight.
Finally, the presence of larks on airfields is also unwelcome by airfield managers because they can
hinder economic development on the airfield (e.g., hangars, storage, etc.) due to their status under the
Endangered Species Act.
Development of specific habitat conservation strategies for larks on airfields has received little
consideration. In part, this is because both airfield managers and lark conservation advocates generally
agree that larks are safer off of airfields. However, in south Puget Sound, this approach seems
untenable without conservation lands dedicated and available for lark colonization, a strategy to assist
larks in colonizing new lands, and an approved and complementary dissuasion techniques. To recover
and expand lark numbers in south Puget Sound may first require increasing the number of larks on
airfields, with subsequent actions to persuade individuals to colonize new areas with suitable habitat.
Thus, a critical first step in recovery is to increase the extent of habitat and productivity at occupied
sites. Conservation actions on Joint Base Lewis-McChord (JBLM) airfields (e.g., creating Buffered Active
Nesting Areas [BANASs] to restricting airfield operations activities near active lark nest), implemented
since 2014) appear to be partially responsible for recent increases in lark breeding pairs (Keren and
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Pearson 2019). While this management appears effective in increasing productivity, it does not increase
the extent of habitat or help lure birds away from high-risk areas of the airfield.
To address this conservation challenge on airfields, a demonstration project was initiated, in partnership
with the JBLM Fish and Wildlife program, to evaluate the feasibility of converting vegetation on small, 5acre plots from vegetation dominated by tall-stature exotic grasses and forbs to short-stature native
bunchgrass. Objectives of this project included: 1) to develop restoration techniques to establish Festuca
roemeri (Roemer’s fescue; hereafter, FESROE) and native forbs on 5-acre plots; 2) to evaluate
effectiveness by measuring vegetation variables associated with lark breeding habitat; 3) to monitor bird
use, 4) to evaluate airfield management costs with reduced mowing; and 5) to provide
recommendations for large-scale vegetation modification.
This demonstration project, if successful, could serve as a springboard for large-scale vegetation
modification as a component of a comprehensive, range-wide, lark management strategy for airfields.
For example, native grass conversion could be used to attract larks to low-risk areas of airfields (perhaps
in concert with dissuasion in high risk areas).

METHODS:
Study Sites
We conducted this project from 2017-2020 at two military airfields on JBLM. Gray Army Airfield (GAAF;
47° 08'N 122° 58'W) is 137 ha (339 ac) in size and McChord Airfield (MAFB; 47° 12'N 122° 45'W) is 358
ha (885 acres; Figure 1). Both airfields support fixed-wing and helicopter take-offs and landings,
although on GAAF, the primary military use is helicopter training, whereas on MAFB it is fixed-wing
aircraft. Both airfields were established in the 1930-40s on lands that were historically prairies on glacial
outwash soils. It is unclear what soil-disturbing activities took place during their establishment,
although we assume some earth-moving and grading took place. Airfields are currently dominated by
non-native grasses and forbs.
During this project, the number of lark breeding territories ranged from 18 to 40 on GAAF and 21 to 51
on MAFB (Slater et al. 2021, Wolf and Slater 2020). Larks nest where suitable habitat conditions occur
across the vegetated areas of the airfields, especially the grassy medians and gravel shoulders along the
edge of the runways, taxiways, and pads. They regularly use paved surfaces to display, sing, and loaf.
On both airfields, the highest concentrations of larks are in the northernmost sections of the airfield.
In cooperation with airfield managers, we established a 5 acre treatment and control plot at the
southern ends of both airfields, where larks occurred at low density (Fig. 2). We were unable to
randomly assign treatment due to logistical issues; for example, we could not assign a treatment plot in
the controlled movement areas at MAFB due to conflicts with restoration activities and airport
operations. As best as possible, we selected plots with the goal of finding locations that had similar
vegetation conditions (e.g., composition, density). Plots were similar in size and spaced > 80 m apart.
Vegetation conversion
We took a multi-step approach for converting vegetation on airfields from a community dominated by
exotic grasses and forbs to one dominated by dominated FESROE. Methods and treatments were
designed based on traditional prairie restoration activities, acknowledging that airfields may be a unique
situation because of historic land use activities involved in their establishment, including soil movement
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and compaction through grading, construction, and maintenance. To guide restoration steps, we used
regular site evaluations conducted throughout the treatment process. In general, our approach was to
conduct herbicide treatment to remove unwanted non-native species, followed by seeding to establish
new vegetation. The following describes annual approaches for herbicide and seeding treatment
activities.
Herbicide Treatment
Fall 2017 – Initial treatment involved the application of a broad-leaf, grass-specific herbicide (Fusillade,
1% concentration) via boom-mounted tractor and UTV on treatment plots to reduce the cover and
density of exotic grass vegetation and spot spraying to treat Cytisus scoparius (Scot’s broom). At MAFB,
we followed up with a second herbicide treatment to target exotic forbs and grasses in a low swale area
(1.5 acres) and to treat all non-native species and in the non-swale area (3.5 acres) to control the
perennial herb, Hypochaeris radicata (Hairy cat’s ear).
Fall 2018 - A supplemental round of herbicide applications were conducted on the treatment plots with
the objective of further controlling non-native grasses and forbs and releasing FESROE germinants.
These applications to control exotic species were expected because these species will persist in great
abundance until FESROE is well established and can out-compete these exotics. On MAFB, we boomsprayed 200 gallons of Fusillade (0.75%) on 16 October across the entire treatment, primarily to target
broad-leaf grasses. We also applied 50 gallons of Vastlan (2% concentration) on 0.95 acres to target
exotic broad-leaf forbs (e.g., Plantago lanceolata, Hypochaeris radicata) and woody vegetation. On
GAAF, we applied 28 gallons of Glyphosate (2% concentration) on 1.2 acres on 8 November to treat the
exotic invasive grass, Vulpia sp.; treatment of other exotic grass or forb species was considered
unnecessary.
Fall 2019 - On MAFB we controlled low density, short-statured C. scoparius across 1.1 acres by spotspraying 3 gallons of herbicide formulated to control woody shrubs. We also used a UTV-mounted boom
sprayer to apply grass-specific herbicide across 1.1 acres to control exotic perennial grasses. On GAAF
we controlled 1.2 acres of exotic forbs using a UTV boom sprayer by applying 25 gallons of forb-specific
herbicide. Additionally, we treated 0.3 acres of exotic perennial grass by spot-spraying 6 gallons of grassspecific herbicide.
Seeding Treatment
We ultimately chose to use a drill-seeder because plots were fairly flat and covered with a 0.75-to 1.25inch layer of moss. The device was able to place seed under moss and make soil contact without
requiring the removal of material or potentially exposing an exotic seed source.
Fall 2017 – In December 2017, we sowed FESROE at a rate to achieve approximately 57% native grass
cover on each treatment plot, based on the Pure Live Seed (PLS) of the seed source. Based on our
calculations this resulted in MAFB being sown at a rate of 16.8 pounds per acre with 2017 harvested
seed, and Gray Army at 18.1 pounds per acre with 2016 harvest. A small section (0.5 ac) of the
treatment plot at MAFB was unable to be seeded because we ran out of seed.
We observed good seed germination in drill rows on both treatment sites in spring 2018. FESROE
germinants exhibited plant growth through the summer on the McChord Airfield site, especially in the
low swale area. However, at GAAF most germinants were dead by late June.
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Fall 2018 – Due to the large-scale die-off at GAAF, we repeated the seed treatment. We sowed another
100 pounds of 2018 seed across the entire 5-acre plot in October, again using a drill-seeder. On MAFB,
we used an additional 50 pounds to seed the area originally missed and in small patches across the rest
of the plot where FESROE recruitment was considered low.
Spring 2019 – We hand-seeded 2.8 pounds of two low-statured native perennial forb species, Lupinus
lepidus (LUPLEP) and Eriophyllum lanatum (ERILAN), at MAFB and GAAF. The areas targeted for handseeding included sparsely vegetated locations where FESROE recruitment was low. Sites were raked to
increase soil-seed contact.
Fall 2019 – We observed that the second FESROE seeding at GAAF produced positive results and
germinants were observed in the drill seeded rows through the summer and into the fall. Similarly, we
observed new germinants in the areas at MAFB where the second seeding occurred. Small germinates
of both forb species were detected. No other seed treatments were continued.
Vegetation sampling
Vegetation sampling was conducted annually on six, 25 m2 sub-plots in each treatment and control plot
following protocols developed by Kronland et al. (2016). To establish vegetation sampling locations we
generated a 25 x 25 m grid (cells) over the treatment and control plots, numbered them sequentially,
and randomly selected cells for vegetation sampling.
We conducted a single pretreatment sampling effort in October 2017. Subsequent post-treatment
sampling occurred in October in years 2019 and 2020 and in late June and early July in 2018.
In each sampling period, we used the point-intercept method, along one 25-m and three 12-m transects
(Figure 3; from Kronland et al. 2016). A 1-m steel rod (~0.3-cm diameter) is placed perpendicular to the
tape at 0.5-m (north-south transect) and 1-m (east- west transects) intervals. We record each species
that touches the steel rod and assign a functional group (i.e., native/non-native annual/perennial grass,
native/non-native annual/biannual/perennial forb, native/non-native shrub, native/non-native tree).
We consider any living or dead portion of a plant touching the vertical rod as an intercept. We recorded
the maximum height of vegetation at each intercept. We also record the type of ground cover upon
which the steel rod rested (e.g., bareground, moss, rock). In total 86 points were sampled per 25 m2 subplot, with a total of 430 points sampled across each 5-acre treatment or control plot.
For analysis, we focused on our three specific vegetation goals. Our primary variable of interest was the
cover of FESROE and native perennials, for which we had a goal of 60% cover by the completion of the
project. This measure helped us evaluate the success of our grass conversion effort. We also estimated
the cover of the three seeded species as proportion of all vegetation and overall native vegetation since
we expected our herbicide treatments to reduce exotic vegetation. Our other two primary vegetation
variables reflected habitat preferences for of larks and included openness and max height of vegetation.
Unfortunately, all the sites were mowed by airfield operations during the course of the project
rendering comparisons of maximum vegetation height uninformative. For summaries we estimated
average means by year, treatment and airfield to look at changes in vegetation measures over time.
Where possible, we calculated 95% confidence intervals.
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Avian sampling
We conducted bird surveys to describe species richness, overall and species abundance, and lark use on
the grass conversion treatment and control plots. We conducted sampling during three periods: spring
migration, fall migration, and breeding season. The spring migration period was 1 April – 15 May; the
breeding season period was 1 June – 15 July; and the fall migration period was 1-31 September.
We conducted two types of surveys over a single 20-minute sampling period: point counts and area
searches (Ralph et al. 1993). The initial eight minutes involved a standardized point count conducted at
the center of the plot. Observers recorded all species detected, and estimated the distance from
observer to the bird. Following the point count, we conducted a 12-minute area search by walking
slowly through the plots and recording all individuals detected visually or aurally with special care taken
not to double-count individuals. Three surveys were conducted in each treatment and control plot in
each seasonal sampling period.
The purpose of the avian surveys was to describe bird use rather than conduct statistical comparisons
since we lacked power due to small sample sizes and lack of replication. We estimated species richness,
bird abundance, and grassland bird abundance for each season, treatment, airfield combination to look
at general patterns of avian use. Grassland bird abundance was determined by combining counts of
American pipit (Anthus rubescens), chipping sparrow (Spizella passerina), Oregon junco (Junco hyemalis
oreganus), savannah sparrow (Passerculus sandwichensis), streaked horned lark, white-crowned
sparrow (Zonotrichia leucophrys) and Western meadowlark (Sturnella neglecta).
We also described SHLA use that was observed as part of ongoing nest monitoring and abundance
surveys during each breeding season.

RESULTS:
Vegetation sampling
Festuca roemeri
On GAAF, the failure of the first seeding treatment set us back in getting FESROE established. After the
second seeding treatment, we observed good germination through the summer and fall of2019 based
on visual observations, although plants were not as vigorous as those observed on MAFB. Average cover
of FESROE collected from point-intercept methods at GAAF increased on two of the treatment plots
(Table 1). However, on average, FESROE did not increase, and slightly decreased, on the treatment plots
following herbicide and seeding treatments (pre-treatment [2017]: 8.0%, post-treatment [2020]: 5.2%;
Table 1, Figure 4). Cover estimates of FESROE on the control plots did not differ between the pretreatment (2017: 0.8%) and post-treatment (2020: 1.0%) periods.
Although vegetation sampling did not indicate FESROE establishment, visual observations during the fall
2020 sampling period and in spring 2021 were more encouraging. We observed FESROE was well
established in many parts of the plot, but the distribution was patchy and many of the plants were
growing very slowly or appeared stunted (Figure 5). Unfortunately, our vegetation sampling, based on
point intercepts along transects did not capture this response, likely due to the patchy distribution, low
density, and small size of the plants.
In contrast to GAAF, average cover of FESROE on the MAFB treatment plot increased substantially by the
end of the project, with vegetation cover on two subplot plots near or exceeding our 60% cover target
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(Table 1). Visual observation also indicated substantial establishment and vigorous plants (Figure 6).
Average cover of FESROE at MAFB on the treatment plot was 3.3% during the pre-treatment period and
29.7% in the last post-treatment period. On the control plots, FESROE cover slightly increased from the
pre-treatment (7.4%) to the post-treatment (10.7%) period. Overall, FESROE cover increased over the
course of the project at MAFB, especially after Year 2 and 3, while on GAAF FESROE cover initially
declined and then increased slightly. On neither airfield did we achieve our seeding rate goal of 57%
cover of FESROE (Figure 4), which was needed to reach our overall goal of 60% cover of FESROE and
native perennials.
Lupinus lepidus and Eriophyllum lanatum
We observed that both of the seeded, short-stature, perennial forbs germinated successfully. Because
the species were planted patchily and in such low quantities we did not summarize average cover across
all treatment plots, but we do show percentages for each sampling sub-plot (Table 1). On GAAF, LUPLEP
increased on four of the six treatment plots and ERILAN increased on five of the six plots (Table 1). On
MAFB, only ERILAN increased and only on one plot (Table 1). However, it is important to note that
perennial forb seeding was conducted patchily, unlike FESROE, so absence of these species from
vegetation plots may not accurately reflect the success in establishment. On both airfields, we
observed establishment and growth of the two, short-stature and perennial forb, species we seeded.
Overall proportion of seeded species cover and native cover
Overall, we found that average annual cover of the seeded species as a proportion of all vegetation
increased on both airfields during the course of the study, although this pattern was stronger on MAFB
than GAAF (Figure. 7). We also observed that the cover of all native vegetation increased substantially
on seeding and herbicide treatment plots compared to control plots on both airfields with most of the
change occurring a year or two following initial treatments (Figure 7).
Openness and maximum vegetation height
On Gray Army Airfield the average openness of the treatment plots did not increase compared to the
control plots despite herbicide application (Figure 8). We had slightly better success in increasing
openness at McChord Airfield. Herbicide application may have had a short-term positive impact on
openness, especially after 2017 herbicide treatment. However, at both sites, the synchronous variation
in openness between the control and treatment plots among years suggests that annual environemental
conditions appeared to have the strongest effect on openness regardless of restoration actions. Overall,
openness was higher than our ecological target of >15% during the study.
Maximum vegetation height on treatment and control plots were similar and followed the same pattern
over the course of the study, presumably because entire sites were mowed at the end of
August/September and sampling was conducted in October (Figure 8).
Avian sampling
We detected 24 avian species on point count and areas search surveys (Tables 2, 3, Appendix A-1).
Average species density was low, averaging from 1-2 species for any season, treatment, or airfield
combination.
Average bird abundance ranged from 3.3 to 23.4 birds per survey with grassland birds comprising most
of the birds detected and the fall migration season having the highest counts. In general, avian
abundance was similar between treatments and airfields, except for some higher estimates on the
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MAFB treatment plot. These high numbers were driven by single large flocks of American pipits (52),
violet-green swallows (12; Tachycineta thalassina), and barn swallows (21; Hirundo rustica) using the
plot in 2019, and a large flock of savannah sparrows (35) using the plot in 2020. Savannah sparrow and
killdeer (Charadrius vociferous) were the most commonly detected species. American pipits were only
detected during fall surveys at both sites. Western meadowlarks were only detected at MAFB.
Between 2018 and 2020, SHLA were detected on surveys in the control plot on MAFB in the fall and in
the treatment plot on GAAF in the spring and summer. One SHLA nest was found inside the treatment
plot on GAAF in the summer of 2020. The nest was found with 5 eggs, but was later depredated.

DISCUSSION:

Although at neither of the airfields did we achieve our goal of 60% vegetation cover by the seeded
species, we consider this demonstration project to convert airfield vegetation from a community
dominated by taller-stature exotic grasses to one dominated by shorter-stature native bunchgrass a
qualified success. Success was substantially more noticeable at MAFB both based on visual inspection of
the treatment plots and the vegetation sampling comparisons, with every vegetation sampling plot
increasing in FESROE cover over the three-year post-treatment period. However, results at GAAF were
equivocal. The first FESROE seeding treatment failed. The second seeding treatment was successful
based on visual observations but not vegetation sampling data. However, FESROE establishment was
patchy and plant growth was noticeably less vigorous than on MAFB.
We are unsure why the first seeding of F. roemeri at GAAF failed despite germinating well. Rainfall was
similar across both airfields and grass sown in the same year only 200 m south in the Close-in Training
Area F (CTAF) was well-established by the close of 2018. The best explanation is that the soil conditions
were less conducive for plant establishment at GAAF than MAFB. The soils at GAAF were noticeably
more gravelly with little organic matter compared to MAFB. This seems to be the case over most of
GAAF. This could be due to either different soil types in each area or soils being impacted more
substantially during the establishment of GAAF, perhaps due to more extensive grading activities that
removed the top soil horizon.
Getting FESROE established under poor soil conditions may require more careful planning to ensure
survival through the first summer when seedling development is most vulnerable to unfavorable
environmental conditions. The first seeding at GAAF was not conducted until late December, whereas
the second seeding occurred in October potentially giving plants a more time to get established with the
beginning of the wet season. Although FESROE seeds during the first seeding event germinated
successfully and appeared viable in the spring of 2018, small FESROE plants shriveled up and died during
the summer, presumably due to heat and water stress. In contrast, plants during the second seeding
survived the first summer, but establishment was patchy and plants were smaller and did not grow as
vigorously as on MAFB. It is also worth noting that some of the most vigorous FESROE establishment at
MAFB was in a low swale, indicating that microsite conditions are important in successful establishment.
Evaluating long-term success at both of these sites may require additional tracking in subsequent years.
We were likely over-optimistic about establishing 60% cover of our target species within three years
after seeding. Plant growth plays a big role in increasing cover, as well as seed production and
germination of new plants. We observed substantial increases in cover of FESROE on MAFB two years
post-seeding that was certainly a result of plant growth. We recommend follow up monitoring at both
sites in the subsequent growing season to help clarify the level of success we achieved, especially at
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GAAF. The treatment on GAAF is one year younger than on MAFB and thus we expect FESROE cover to
continue to increase there.
Both of the low-stature perennial forbs we seeded, LUPLEP and ERILAN, established well and
contributed to greater cover of short-stature native vegetation. Although we were unable to compare
vegetation height between the treatment and control plots because all plots were mowed during, and
after the breeding season, we are confident that treatment plots would be trending toward lower
vegetation height if mowing had not occured. All of the species that were seeded are generally shortstatured. FESROE will produce taller seed heads but they tend to be wispier and in low density
compared to other non-native grass species that grow tall, thick, and dense.
Prior to and throughout the study, openness (i.e., unvegetated cover) was (>15%), but it remains unclear
how that measure may change in the future. Not surprisingly, openness increased dramatically
following initial herbicide treatments, but decreased in subsequent years, primarily due to
establishment and growth of native plants. Tracking openness in subsequent years will be helpful in
understanding to what extent FESROE, or other plant species, fill in these open spaces. If native grass
conversion is implemented at a larger scale with the goal of supporting streaked horned larks, some
consideration may need to be made for long-term management to maintain open habitat. Under native
prairie conditions, natural disturbances, typically fire, will set back FESROE and other vegetation growth,
creating the open conditions that SHLA need for breeding habitat. It remains unclear whether
prescribed fire is an option for airfield management. If not, other treatments may be necessary to
ensure some open habitat for larks.
We found little difference in bird use between airfields or between treatment and control plots, which
was expected due to the size of the plots and sample sizes. We did observe slightly higher avian
abundance on the treatment plot at MAFB. However, this was driven by observations of a few flocks
with large numbers of birds that inflated abundance measures. In addition the construction of the
perimeter fence in 2020 that went through center of the treatment plot created bare ground and
perches that attracted some species (e.g., savannah sparrow). The MAFB treatment plot was also
adjacent to a number of small buildings where it appears that barn and violet-green swallows were
nesting.
SHLA use in both control and treatment plots during the course of the study indicated that habitat, at a
minimum was likely suitable for foraging. Their nest in the treatment plot at GAAF was a little bit of a
surprise, since no breeding behavior or nests had been seen in that area since 2015. Since this project
was initiated, we have tried to guard against assigning SHLA occupancy as an important criterion for
demonstrating success of the grass conversion project. We suspect that habitat in both areas where the
study was initiated was at least marginally suitable for larks. One hypothesis for why these areas have
remained unoccupied is that other areas of higher quality habitat remaining unsaturated. However, we
believe that grass conversion efforts could possibly be used to create areas of higher quality habitat, and
thus be considered as an approach to lure SHLA away from the areas with the greatest conflict,
assuming appropriate dissuasion habitat could also be created. Some places where this would be most
valuable include areas of takeoff and landing where lark-aircraft strikes occur most frequently or regions
of the airfield with high intensity training activities, such as helicopter hovering and landings.
Restoration techniques
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It was initially unclear the best approach to sow seeds on the airfield. We chose to use a drill-seeder
because plots were fairly flat and covered with a 0.75 to 1.25 inch layer of moss. The device was able to
place seed under moss and make soil contact without requiring the removal of material or potentially
exposing an exotic seed source. The method seemed to work well, required little pre-seeding
preparation and resulted in decent germination. The successful use of the drill seeder has implications
for any decision to scale-up this grass conversion management strategy. Using a drill seeder will have
significant cost savings in time and preparation for efforts over larger areas.
Mowing
We were not able to evaluate whether vegetation was shorter on the treatment plots compared to the
control plots because sites were mowed during the breeding season and at the end of the summer prior
to vegetation sampling. However, our knowledge of species life history suggest that as the vegetation
community became more dominated by native, lower-stature plants, such as FESROE, ERILAN, and
LUPLEP, average vegetation height would decrease if left unmowed. Native fescue and other native
forbs are generally less than 12 inches in height. Airfield management aims to keep vegetation within
the range of 7-14 inches.
Mowing during the breeding season on airfields is one of the greatest threats to larks. Mowing
contributes to nest failure, either directly through mortality of egg, nestlings, incubating females and
recently fledged young or indirectly by removing vegetation and exposing the nest to predators. The
establishment of a vegetation community dominated by lower-stature species could help airfield
managers achieve airfield vegetation management height goals while also minimizing conflicts with larks
through reduced mowing.
Less frequent mowing could also translate to an economic benefit for the airfield, although that is
harder to quantify. At MAFB, the current mowing contract allows for up to five full airfield mows, each
at the cost of $8,000; mowing at GAAF is believed to be more expensive but is difficult to calculate since
it is conducted as part of a large mowing effort by Division of Public Works (J. Greer, JBLM, pers. comm).
The number of mows per year is dependent upon annual conditions, so the benefit of reduced mowing
is uncertain. However, it seems reasonable to believe that mowing may only need to occur one or two
times later in the season as seed stalks rise, potentially providing a meaningful economic benefit.
Additional discussions with Army and Air Force airfield managers may be necessary to clarify their
position on vegetation height. In the past, a vegetation height of 7-14 inches was considered the
acceptable target by airfield managers. However, that viewpoint may be shifting. Recent conversations
with Air Force managers have indicated that vegetation may need to be mowed regardless of height
because of purported relationships between vegetation height and bird abundance (and hence strike
risk) through its effect on food availability (i.e., seeds, insects). Further discussion between JBLM airfield
managers and wildlife biologists will be helpful in evaluating the feasibility of implementing grass
conversion as a mutually beneficial outcome for both groups of stakeholders.
Recommendations
We recommend that vegetation cover at existing demonstration plots continue to be monitored to
evaluate FESROE establishment and openness, especially at GAAF. Ecostudies Institute, with help from
JLBM Fish and Wildlife, will be developing and implementing modified sampling effort in 2021 on
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treatment plots at both airfields to estimate cover over the entire 5-acre plot rather than individual
subplots.
Overall, we believe results from this project shows proof of concept for adopting grass conversion as a
strategy for airfields to help minimize conflicts between airfield operations and larks. The next step is to
develop plans for conducting an effort at a large enough scale to have a meaningful impact for larks and
airfields. The southern half of MAFB might be an ideal spot for such an effort because lark occupancy is
low and there is an interest in ultimately dissuading birds from the northern half of the runway where
aircraft-lark strikes appear more common. Initial results from this project also indicate that establishing
FESROE may be easier on MAFB. Successfully expanding lark distribution or luring larks to the south part
of the airfield would contribute to lark recovery and likely yield benefits for all stakeholders.
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TABLES:

Table 1. Change in cover of three sown native prairie species, Festuca roemeri (FESROE), Lupinus lepidus
(LUPLEP), and Eriophyllum lanatum (ERILAN) at Gray Army Airfield (GAAF) and McChord Airfield Base
(MAFB) on Joint Base Lewis McChord Military Base, WA. Bolded values denote increases in the sown
species compared to the baseline.
Airfield
GAAF

MAFB

Plot
1
11
17
19
7
9
10
12
16
18
4
6

FESROE
2017
2020
0.05
0.00
0.05
0.05
0.01
0.02
0.04
0.07
0.14
0.00
0.20
0.17
0.00
0.62
0.20
0.59
0.00
0.23
0.00
0.27
0.00
0.05
0.00
0.02

LUPLEP
2017
2020
0.01
0.11
0.05
0.11
0.01
0.05
0.00
0.01
0.00
0.00
0.04
0.00
0.00
0.00
0.11
0.08
0.08
0.00
0.05
0.01
0.12
0.04
0.00
0.00

ERILAN
2017 2020
0.00 0.00
0.03 0.09
0.00 0.02
0.00 0.01
0.00 0.01
0.00 0.01
0.00 0.00
0.02 0.02
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.01
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Table 2. Avian species presence in control and treatment plots detected from point counts on MAFB and
GAAF during spring migration, breeding, and fall migration periods during surveys conducted in 20182020. Results do not include pre-treatment surveys.

Species
KILL
AMKE
AMCR
SHLA
PUMA
VGSW
BARS
CLSW
EUST
WEBL
AMRO
AMPI
ORJU
WCSP
SAVS
SPTO
WEME
BHCO
LAZB

Fall
GAAF
MAFB
Control Treatment Control Treatment
x
x
x
x

x

Spring
GAAF
MAFB
Control Treatment Control Treatment
x
x
x
x

x

x

x
x

x

x

x

x

x

x

x

x

x

x

x

x

x

x
x

x
x
x

x

x

x

x
x
x

x
x
x
x
x

x

Summer
GAAF
MAFB
Control
Treatment
Control
Treatment
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x
x

x

x

x

x

x

x
x

x

x

Table 3. Avian species presence in control and treatment plots detected from area searches on MAFB
and GAAF during spring migration, breeding, and fall migration periods during surveys conducted in
2018-2020. Results do not include pre-treatment surveys.
Species
MODO
KILL
AMKE
MERL
AMCR
CORA
SHLA
VGSW
TRES
BARS
CLSW
EUST
WEBL
AMRO
CHSP
AMPI
ORJU
SAVS
WEME

Fall
MAFB
GAAF
Control Treatment Control Treatment
x

x

x

x

x

x
x
x

x

x

x

x
x

x

x
x
x

x
x

x

x

x

x

x

x
x

x

Spring
GAAF
MAFB
Control Treatment Control Treatment
x
x
x
x

x
x
x

x

x

x
x

x

x

x
x
x

x
x
x

x

x

x

x
x

x

x

x

x

x

x
x
x

x

x

x

Summer
GAAF
MAFB
Control
Treatment
Control
Treatment

x
x
x
x

x
x

x
x
x

x
x
x
x
x

x
x
x
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Table 4. Average species diversity, but abundance, and grassland bird abundance in control and
treatment plots from point counts on MAFB and GAAF during spring migration, breeding, and fall
migration periods during surveys conducted in 2018-2020. Results do not include pre-treatment
surveys.

Fall
Spring
Summer
MAFB
GAAF
MAFB
GAAF
MAFB
GAAF
Control Treatment Control Treatment Control Treatment Control Treatment Control Treatment Control Treatment
Species Diversity
1.33
1.44
1.25
1.63
2.13
2.00
2.13
2.11
1.44
2.22
1.78
2.22
Bird Abundance
9.67
6.89
3.25
23.38
4.88
5.89
3.88
4.00
3.33
7.56
4.00
8.11
Grassland Bird Abundance
8.11
6.89
3.25
23.13
2.38
2.33
3.00
2.67
2.33
2.78
3.00
3.22

Table 5. Average species diversity, but abundance, and grassland bird abundance in control and
treatment plots from area searches on MAFB and GAAF during spring migration, breeding, and fall
migration periods during surveys conducted in 2018-2020. Results do not include pre-treatment
surveys.

Fall
Spring
Summer
MAFB
GAAF
MAFB
GAAF
MAFB
GAAF
Control Treatment Control Treatment Control Treatment Control Treatment Control Treatment Control Treatment
Species Diversity
1.44
2.13
1.50
1.89
2.38
2.11
1.33
2.00
1.43
2.00
2.00
2.89
Bird Abundance
5.78
9.88
8.38
19.11
6.50
3.75
3.11
5.33
4.00
4.38
5.44
11.44
Grassland Bird Abundance
5.78
8.25
8.38
14.33
1.88
1.56
2.44
3.11
2.86
3.63
3.89
4.44
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FIGURES:

Figure 1. Map showing the location of McChord Airfield and Gray Army Airfield on Joint Base LewisMcChord Military Base, WA.
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Figure 2. Map showing the location of grass conversion treatments (yellow) and control (red) plots on
McChord Airfield (left) and Gray Army Airfield (right) at Joint Base Lewis-McChord Military Base, WA.
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Figure 3. Diagram of vegetation sampling plot, showing point-intercept transects (red).
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Figure 4. Annual estimates of average cover of Festuca roemeri at Gray Army Airfield (GAAF) and
McChord Airfield Base (MAFB) on Joint Base Lewis McChord Military Base from 2017 to 2020.
Treatments began after the 2017 sampling period. Error bars denote bootstrapped 95% confidence
intervals. The target goal for cover was 60%.
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Figure 5. Photos of FESROE establishment at GAAF taken in April 2021, showing small stunted plants
(upper) and patchy rows of establishment showing variable growth.
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Figure 6. Photo of veg sampling plot at MAFB taken on 11 October 2019 showing moderate FESROE
establishment and a small patch of ERILAN (in foreground).
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Figure 7. Annual estimates of average cover of the three seeded species (left) as a proportion of all vegetation and overall native vegetation
cover (right) at Gray Army Airfield (GAAF) and McChord Airfield Base (MAFB) on Joint Base Lewis McChord Military Base from 2017 to 2020.
Treatments began after the 2017 sampling period. Error bars denote bootstrapped 95% confidence intervals. Red dotted lines denote target
values.
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Figure
8.
Annual

estimates of average open ground cover (left) and maximum vegetation height(right at Gray Army Airfield (GAAF) and McChord Airfield Base
(MAFB) on Joint Base Lewis McChord Military Base from 2017 to 2020. Treatments began after the 2017 sampling period. Error bars denote
bootstrapped 95% confidence intervals. Red dotted lines denote target values.
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APPENDIX 1.
Table A-1. AOU code, common name, and scientific name of birds species detected on point count and
area search surveys conducted on treatment and control plots of Gray Army and McChord Airfields,
JBLM, WA.
AOU Code
Common Name
Scientific Name
AMCR
American Crow
Corvus brachyrhynchos
AMKE
American Kestrel
Falco sparverius
AMPI
American Pipit
Anthus rubescens
AMRO
American Robin
Turdus migratorius
BARS
Barn Swallow
Hirundo rustica
CHSP
Chipping Sparrow
Spizella passerina
BHCO
Brown-headed Cowbird
Molothrus ater
CLSW
Cliff Swallow
Petrochelidon pyrrhonota
CORA
Common Raven
Corvus corax
EUST
European Starling
Sturnus vulgaris
KILL
Killdeer
Charadrius vociferus
MERL
Merlin
Falco columbarius
MODO
Mourning Dove
Zenaida macroura
LAZB
Lazuli Bunting
Passerina amoena
ORJU
Oregon Junco
Junco hyemalis oreganus
PUMA
Purple Martin
Progne subis
SAVS
Savannah Sparrow
Passerculus sandwichensis
SHLA
Streaked Horned Lark
Eremophila alpestris strigata
SPTO
Spotted Towhee
Pipilo maculatus
TRES
Tree Swallow
Tachycineta bicolor
VGSW
Violet-green Swallow
Tachycineta thalassina
WCSP
White-crowned Sparrow
Zonotrichia leucophrys
WEBL
Western Bluebird
Sialia mexicana
WEME
Western Meadowlark
Sturnella neglecta
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