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Executive Summary 
 

The streaked horned lark (Eremophila alpestris strigata) is a subspecies of horned lark that is a 
federal candidate for listing under the Endangered Species Act. The lark occurs only in western 
Oregon and Washington, in lowland habitats that provide a wide-open landscape with few trees or 
shrubs and short, sparse vegetation structure. These habitat types include remnant grasslands in 
the south Puget Sound, accreted land on the southern Washington coast, dredge material islands 
of the Columbia River, and agricultural land in the Willamette Valley.  In addition, streaked horned 
larks occur on airports throughout their range and at an industrial site in north Portland, OR. The 
streaked horned lark faces a variety of conservation challenges including habitat loss, competing 
uses at occupied sites, high nest predation, low fecundity, small population size, low genetic 
diversity and possible inbreeding depression. 
 

A review of streaked horned lark literature, much of it in the form of unpublished reports, was 
conducted as a planning aid for the Port of Portland.  This literature review addresses the lark’s 
conservation status, taxonomy, genetics, description and identification, distribution, population, 
natural history, breeding and wintering ecology, habitat requirements and management 
techniques, threats, and current conservation actions. This document was commissioned by the 
Port of Portland to help explore options with respect to addressing potential impacts on the lark 
from Port operations. One option includes preparation of a Candidate Conservation Agreement 
with Assurances, a voluntary agreement with the U.S. Fish and Wildlife Service that would provide 
assurances to the Port of Portland that should the lark be listed as threatened or endangered 
under the Endangered Species Act, the Port would not be required to provide more resources or 
conservation action beyond those which are outlined in the conservation agreement.  
 

A Conservation Agreement with Assurances could be of particular benefit to the streaked horned 
lark, given a suspected dwindling population and the fact that the Port of Portland owns or 
manages some of the species’ key remaining occupied sites, including Portland International 
Airport and the Rivergate industrial site in Portland. Moore (2012) notes that these populations 
may be of particular significance, forming a biogeographic link between the Washington and 
Willamette Valley populations. The Port is also involved in the process of dredging the navigation 
channel of the Columbia River, which can have both positive and negative impacts on streaked 
horned larks that breed on the dredge material islands there. Other entities involved in the 
dredging process, including the U.S. Army Corps of Engineers, Washington ports and island 
owners, may also be enrolled in the program created by a Candidate Conservation Agreement with 
Assurances. 
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Conservation Status 
 

The streaked horned lark (Eremophila alpestris strigata, hereafter STHL) became a federal 
Candidate for listing under the Endangered Species Act (ESA) on October 30, 2001 (USFWS 2010). 
In March 2012, the U.S. Fish and Wildlife Service (USFWS) announced its intent to review the 
status of the species, and resolve its status as a candidate for listing (USFWS 2011). It is expected 
that USFWS will either publish a proposed rule to list STHL as threatened or remove the species 
from the candidate list by November 2012 (Cat Brown, USFWS, pers. comm. 2012). If proposed for 
listing, and should it go forward, a final rule would likely go into effect in November 2013.  
 

STHL is listed as State Sensitive by the Oregon Department of Fish and Wildlife, with Critical 
Status (Oregon Department of Fish and Wildlife2008). It is listed as Endangered by the 
Washington Department of Fish and Wildlife (Washington Administrative Code 232-12-014). 
 

The Committee on the Status of Endangered Species in Canada lists STHL as Endangered 
(COSEWIC 2011) and it is on the Red List in British Columbia (B.C. Conservation Data Centre 
2012). The Red List includes any ecological community, and indigenous species and subspecies 
that is extirpated, endangered, or threatened in British Columbia. STHL is believed to be 
extirpated in Canada (B.C. Conservation Data Centre 2012). STHL is also considered a “priority 
species” for conservation by Oregon-Washington Partners in Flight (Altman 2000) and British 
Columbia Partners in Flight (Drovetski et al. 2006). 

Taxonomy 
 

STHL is a subspecies of horned lark (Eremophila alpestris), the only member of the family 
Alaudidae (larks) native to North America (Beason 1995). It is in the order of Passeriformes, 
suborder Oscine (Beason 1995; Stinson 2005). There are 24 described subspecies of horned larks 
in North America, with 15 subspecies in western North America (Stinson 2005, Beason 1995). 
However there is much intergradation between many of the subspecies, and further study is 
needed to determine the validity of many subspecies (Stinson 2005). 
 

Genetic Diversity 
 

A study by Drovetski et al. (2006) evaluated the level of genetic diversity of STHL using the 
complete “ND2” mitochondrial gene. They found no variation in STHL ND2 sequences; all 32 
individuals sampled from the Puget lowlands, Pacific coast and Columbia River shared the same 
haplotype (DNA sequence for ND2). They report that although STHL was historically a part of a 
larger Pacific Coast lineage of horned larks, it has been evolving independently for some time and 
can be considered a distinct evolutionary unit. All other localities of horned larks studied had 
multiple haplotypes, including alpine Washington where only four individuals were sampled 
(ibid.). Only very rarely was the STHL haplotype the same as one of the multiple haplotypes of 
other horned larks, providing strong evidence of divergence from neighboring forms. The authors 
conclude that the most likely explanation for such severe reduction of genetic diversity is “a 
severe bottleneck caused by the range contraction and habitat loss due to human activity” (ibid.).  
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Despite that fact that STHL are semi-nomadic in winter and in the Willamette Valley often move 
between habitat patches in the breeding season (Randy Moore, Sept 2012, pers. comm.), there 
may be some aspect of their breeding ecology that limits their ability to interbreed between 
population centers (Moore 2012). Adult STHL exhibit extremely strong site fidelity to their nesting 
territories. Pearson et al. (2008) report that all resightings of adult banded birds occurred only in 
the region where they were originally banded (n=32). Even the young of the year born in south 
Puget Sound (n=16) showed relatively high site fidelity: only about a third were resighted in 
locations other than their place of birth (Washington Coast 4 of 16; Columbia River 1 of 16; 
Pearson et al. 2008). However, this observation is based on a very small number of animals and 
deserves further study to understand the movement patterns of STHL within their range. This 
documented high site fidelity and other anecdotal evidence (reported in Moore 2012) suggests 
there is restricted gene flow within the STHL range. 
 

Viability 
 

There are no data on rangewide population trends for STHL.  However, territory mapping data 
from four sites in the Puget lowlands indicate that the average number of territories has 
decreased from 19.3/site in 2004 to 10.5 in 2007 (Camfield et al. 2011).   
 

Schapaugh (2009) developed a stage- and space-structured demographic model to analyze STHL’s 
viability in Washington State. The model addressed three subpopulations located in the Puget 
lowlands, Washington coast and Columbia River. The data for the model relied heavily on mark-
resight data gathered for the Washington Department of Fish and Wildlife during the breeding 
seasons of 2002-2006. The model predicted a continuing statewide decline and near certain risk 
of extinction for all three subpopulations over the next 25 years, with the Columbia River and 
Puget lowlands populations going extinct within 10 years.  
 

To determine where conservation efforts and data collection are best focused, Schapaugh (2009) 
performed a series of perturbation analyses in which the effects of changing vital rates were 
quantified. Schapaugh found that population growth is most sensitive to the survival of adults. 
Increasing the survivorship of adults by 10% was sufficient to lengthen the median time to 
extinction by more than 5 years. A 15-20% improvement in adult survival, alone, might be enough 
to halt declines of the Washington coastal subpopulation. The Puget lowlands and Columbia River 
subpopulations were less responsive to independent manipulations (ibid.). Schapaugh noted that 
providing managers with definite proposals of action was beyond the scope of his paper, but 
provided some reflections on the topic. He suggested that management to bolster adult survival 
and perhaps fecundity may foster some level of population stability. However results of the 
sensitivity analysis also emphasize that some well-meaning management strategies, in particular 
efforts solely targeting fecundity, are unlikely to be either cost effective or biologically sound 
(ibid.). The simulation scenarios indicate that the effect of management activities will differ 
depending on location. By identifying divergent local dynamics, management actions can be 
focused where they make the greatest contribution to the viability of the statewide population 
(ibid.). 
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Camfield et al. (2011) also modeled the population growth rate of STHL in Washington and varied 
the three vital rates (fecundity, adult and juvenile survival) to evaluate which vital rate had the 
greatest influence on the population growth rate. They found that adult survival had the greatest 
influence, followed by juvenile survival and then fecundity. However they found that all three vital 
rates needed to be increased simultaneously for the growth rate to approach 1 without requiring 
highly unrealistic increases in each vital rate. They therefore concluded that conservation 
activities need to target all or multiple vital rates to be successful (ibid.). 

 

STHL in south Puget Sound exhibit low egg hatchability. Anderson (2010) analyzed nesting data 
for all species comprising the grassland ground nesting guild at an occupied STHL site, and 
compared STHL fecundity with those of the larger guild. The guild comprised the savannah 
sparrow (Passerculus sandwichensis), western meadowlark (Sturnella neglecta), vesper sparrow 
(Pooecetes gramineus), common nighthawk (Chordeiles minor), and killdeer (Charadrius 
vociferous). STHL had significantly lower values in all measures of reproductive success when 
compared to both the guild and specifically to savannah sparrows (ibid.). Anderson (2010) found 
that STHL’s low egg hatching rate of 44% suggests that inbreeding depression may be playing a 
role in the decline of STHL at the south Puget Sound site. Camfield (2010) also suggests that STHL 
populations in south Puget Sound appear to be negatively affected by inbreeding depression, 
resulting in reduced fecundity and an overall population decline.    
 
Other factors that may cause low hatching rate are environmental effects (such as calcium 
deficiency), contamination from pollutants, and environmental changes, which force large 
percentages of the population to alter typical behaviors (Anderson 2010, citing Congdon and 
Briskie 2010). However if these factors explained low hatch rates for STHL, then similarly low 
hatching rates would have been expected in other species with similar diets at the study site 
(Anderson 2010). 

Description and Identification 
 

Appearance 

As a species, horned larks are small, ground-dwelling bird with occipital feather tufts, or “horns”, 
which can be raised or lowered but are usually erect in males, particularly when excited (Beason 
1995). The bill is slender; feet and legs black; iris chestnut; length 16-20 cm; mass 28-40 g 
(ibid.).Black tail feathers have white margins (USFWS 2010).  
 

Generally, the plumage of the adult female horned lark resembles that of the male, but the colors 
of the face and head are more saturated in the male, creating a sharper pattern (Beason 1995). 
The female’s occipital feather tuft is not as prominent and is rarely erected (ibid.). Male STHL have 
a dark brown dorsal surface, variably yellow underparts, black bib, black whisker marks, walnut 
brown nape, and yellow eyebrow stripe and throat (Beason 1995; USFWS 2010). The combination 
of small size, dark brown back, the cinnamon/brick shade of red on nape/crown/rump/wrist, and 
relatively extensive yellow on the underparts distinguishes this race from all adjacent forms 
(USFWS 2010). The subspecies name “strigata” comes from the conspicuously striped dorsum 
(Stinson 2005).  
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At hatching, horned lark young are covered with a uniformly cream-buff-colored down (Beason 
1995). The longest down covers the head and back, and most of it is gone by the time the young 
leave the nest at 10-12 days. STHL typically leave the nest at 8-9 days (Randy Moore, 2012, 
pers.comm.) Prejuvenal molt begins at day 3 or 4 as pin feathers emerge on the breast, back, 
wings, abdomen and head. The molt is completed by about 30 days. Adults and hatch-year birds 
undergo a complete molt at the end of the breeding season, usually in August and September 
(ibid.). 
 

Other horned larks that may occur in STHL range, particularly in winter, are (Beason 1995): 
 

 Eremophila alpestris arcticola (pallid horned lark) (Behle 1942): breeds in Alaska and the 
Yukon south to the mountains of British Columbia; in winter it moves south to occupy the 
interior of British Columbia and northern California to Wyoming. It is the largest of the 
western subspecies, has a white throat and eyebrow strip, pale neutral gray dorsum 
streaked with fuscous, and a pinkish buff nape and wrist. 

 

 Eremophila alpestris merrilli (dusky horned lark) (Behle 1942): the darkest subspecies, it 
breeds in intermountain valleys from British Columbia to northern California. It winters in 
the southern part of its breeding range. Its back is blackish brown, nape and wrist army 
brown. It is small (though slightly larger than strigata), with a yellow throat and pale 
yellow eyebrow stripe. 
 

 Eremophila alpestris alpina: breeds only the Cascade and Olympic mountains of 
Washington, and winters in the surrounding lowlands. It more closely resembles the white-
throated, migratory E. a. arcticola from Alaska than the adjacent yellow-throated E. a. 
merrilli. It is smaller and less brownish than E. a. arcticola with a darker back and more 
pinkish nape, uppertail-coverts, and upperwing-coverts. 

 

Moore (2007a) reports that identification of horned lark subspecies in the field is challenging, but 
feasible in the Pacific Northwest with good enough viewing conditions. STHL markings differ in 
quality of red color on dorsum as well as the degree and distribution of yellow in supercilium and 
auriculars than the corresponding markings on merrilli, which breeds east of the Cascades but 
winters uncommonly in western Oregon. STHL and merrilli can appear very similar. However 
STHL are almost always saturated with yellow in the throat, supercilium, and auriculars, and the 
nape and upper dorsum are marked with warm, cinnamon brown feather edgings. All other 
subspecies present in western Oregon usually show very limited, if any, yellow in the facial area, 
and always show dull gray-brown feather edgings on the dorsal surface. Articola and alpina are 
not difficult to distinguish from STHL and merrilli. They are conspicuously large in body size, have 
virtually no yellow on the head or breast (they are white or light gray instead), are pale gray to 
medium brown on the dorsal surface, and usually lack the streaking below the much narrower 
black breast bar (ibid. Note that the “Moore and Robinson, in prep” paper cited by Moore 2007 has 
not been completed). 

 

Vocalizations 
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Horned lark nestlings give a whit note by 2 days after hatching, which persists until after nest-
leaving (this section is derived from Beason 1995, except where otherwise noted). After leaving 
the nest, young use a loud, single-syllable note to answer and call for adults, perhaps helping 
parents locate a chick in vegetation.  
 
The voice of the horned lark species is described variously as a sweet and delicate tinkling and as 
the sounds of a squeaky fence. The call most often heard in fall and winter is the general location 
note, which consists of single- or double-syllable notes sounding like weet or su-weet. A chittering 
note recognition or contact note is often heard in association with the general call note. This 
chittering note, sometimes called a flight chuckle, is mostly, if not entirely a flight note (Randy 
Moore, 2012, pers. comm.).  
 
During the breeding season, horned lark call notes are louder than in winter. The su-weet note is 
most common. Residents challenge intruding males with a loud su-weet call given from an erect 
posture. The one- or two-syllable location call given by adults when delivering food to young that 
have left the nest is somewhat softer. Alarm calls are given by either sex and consist of a loud 
‘swee-doo’ and an equally loud ‘eep.’ The softest call corresponds to a distress call, given by 
trapped individuals. 
 
Horned lark songs are delivered from the ground, a low perch, or on the wing. Intermittent song, 
which is more common, usually consists of two to four ascending notes followed by a rapid, 
slurred series of chittered notes that decrease and then increase in pitch. While delivering an 
intermittent song in flight, a horned lark glides with wings and tail spread. Horned lark recitative 
song consists of a long series of apparently rambling notes, followed by a rapid, slurred series of 
notes similar to that ending intermittent song. If the recitative song is given in flight, the bird beats 
the air steadily with wide, slow strokes and sings a vigorous, even discourse. Recitative songs last 
from a few seconds to over a minute. 
 

Aerial singing is part of an elaborate courtship display for horned larks (Stinson 2005). The male 
ascends at a steep angle, or stepwise if it is windy, in a wide spiral to a height of 26-820 feet, 
spreads its wings and tail and glides into the wind while singing (Stinson 2005). It then regains 
altitude and repeats the song. At the end of the flight the male folds his wings and plunges to the 
ground, sometimes making a loop while braking near the ground. Song flights last 0.5-11 minutes 
and are performed most frequently before nest-building, for a brief period after broods fledge, and 
when a nest is destroyed (Stinson 2005, Beason 1995, R. Moore pers. comm.). 
 

Male STHL sing from mid-January to late August. In January, ground song is mostly intermittent 
(with occasional recitative song) and quite rare, mostly confined to sunny periods of calm days. 
Recitative songs increase in frequency as the season progresses and are eventually delivered 
almost continuously in pre-dawn and late dusk choruses during the peak of breeding. Singing 
generally ceases in late August, although a brief recrudescence of fall singing can be heard as late 
as November (documented in central Illinois).   
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Distribution and Population 
STHL is endemic to lowland habitats west of the Cascade Mountains in the Pacific Northwest (i.e. 
their range is entirely in this area) (Altman 2011). Their historical breeding range included wet 
and dry prairie habitats and open coastal plains from the Georgia Depression in British Columbia 
through the Puget Lowlands and Willamette Valley into the Rogue River Valley in southern Oregon 
(ibid.)(Figure 1). The historic range shown in Figure 1 is based on historical record and expert 
opinion. The current range represents the area in which STHL likely occur; due to shifts in land 
management (e.g. agriculture, dredge material placement) only portions of this area may be 
occupied at any one time.  
 

Based on anecdotal accounts, STHL likely had relatively large regional breeding populations prior 
to Euro-American settlement. STHL have been extirpated from the Georgia Depression (1987), the 
San Juan Islands (1960s-70s), northern Oregon Coast (mid-1980s), and (likely) the Rogue River 
Valley (1976). The STHL extirpation pattern is an exception among prairie-oak birds in western 
Oregon and Washington. Rather than a north to south extirpation chronology, the STHL range 
contractions occurred from both directions at about the same time (1960s and 1980s)(ibid.).  
 

Currently, STHL are known to occur in remnant prairie habitat in the south Puget Sound, dredge 
material islands of the lower Columbia River, accreted lands of the Washington coast from the 
mouth of the Columbia to Grays Harbor, and in agricultural lands of the Willamette Valley (Figure 
1). Excepting three National Wildlife Refuges, few known occupied sites are protected for 
conservation purposes. Rather, STHL occur on sites that are used for military training, airports, 
agriculture, dredge-material placement, and recreation. STHL occur on airports throughout their 
current range and airports comprise a significant proportion of the consistently occupied sites. 
Four of six known sites in south Puget Sound are airports (Linders 2011), as well as one of two in 
Multnomah County (Moore 2012). The Corvallis airport  hosts the largest known breeding 
population and provides some of the only consistently available habitat for STHL in the south 
Willamette Valley (Moore and Kotaich 2010). In several cases the last known detection in 
extirpated areas was on an airport (e.g. Nanaimo, B.C. 2002; Seattle, WA 2002) (Lassen 2011).  
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Figure 1. Full estimated historic and known current breeding sites of STHL.  
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There have been no rigorous range-wide surveys of the entire STHL population. However, rather 
extensive more local surveys have been undertaken, and a recent account estimates the 
population to be 1170-1610 birds (Altman 2011).  Unpublished data from the Willamette Valley 
indicate that this estimate may be significantly low (R. Moore, pers. comm.). Across Washington 
State, distribution surveys conducted by Rogers (1999), and MacLaren (2000), found only 11 
nesting sites (Schapaugh 2009). Schapaugh (2009) asserts that subsequent survey work by 
Pearson and Hopey (2004, 2005) indicate a small likelihood of finding additional nesting locations, 
as most sites in Washington with potentially suitable habitat have already been surveyed. 
However, recent surveys along the Columbia River have confirmed new occupied sites (H. 
Anderson, unpublished data) further highlighting the need for a comprehensive survey and 
monitoring strategy.  
 
The nomadic nature of STHL, particularly in the Willamette Valley where inaccessible private land 
predominates, makes surveying for this species a challenge. When habitat conditions change 
annually, such as commonly occurs in agricultural settings, STHL are known to move from site to 
site between years. Moore and Kotaich (2010) confirm that STHL will also shift breeding 
territories significantly within a breeding season and conclude that STHL must have a mechanism 
for tracking suitable habitat. Conversely, when habitat conditions remain static, STHL 
demonstrate very high site fidelity (Pearson et al 2008), returning to the same breeding site year 
after year. In some cases, individual birds return to the same breeding territory. Over four years, 
Camfield et al. (2010) observed no instances of dispersal of the adult birds banded as juveniles on 
their seven Washington study sites, even though they monitored 21 sites in Washington and 
Oregon for their return.  
 

Table 1 below provides details of the survey sites, and Table 2 presents the results of known 
surveys conducted to date. For Table 2, note that abundance counts are estimates only. Table 2 
should not be used to assess trends because of differences in methods among years, differences in 
effort, and differences of the proportion of a given site surveyed in a given year. Blank space or - 
indicates not surveyed, 0 indicates no individuals detected during survey. Unless otherwise noted, 
breeding counts assume all males are paired and are derived by doubling the number of breeding 
territories reported, or high number of singing males at any one visit. Winter counts report high 
number of STHL detected at any one visit. 
 

Table 1. Survey Sites (with County and coordinates where noted in reports). 

Site Name County Coordinates 
Puget Sound   
McChord Field Pierce 47˚08’N 122˚28’W1 
Gray Army Air Field Pierce 47˚05’N 122˚34’W1 
JBLM, 13th Division Pierce 47˚01’N 122˚26’W1 
JBLM, Artillery Impact 
Area/R76 

Pierce 47˚02’N 122˚34’W1 

JBLM, Artillery Impact 
Area/MP10 

Pierce 47˚02’N 122˚33’W1 

Johnson Prairie Pierce 46˚55’N 122˚44’W1 
Point Salinas Pierce 47˚02’N 122˚33’W1 
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Table 1. Survey Sites (with County and coordinates where noted in reports). 

Weir Prairie (Lower) Thurston 46˚55’N 122˚42’W1 
Weir Prairie (Upper) Thurston 46˚55’N 122˚41’W1 
Olympia Airport Thurston 46˚58’N 122˚53’W1 
Shelton Airport Mason 47˚14’N 123˚09’W1 
Bremerton Kitsap  
Washington Outer Coast   
Damon Point Grays Harbor 46˚56’N 124˚06’W1 
Midway Beach Pacific 46˚46’N 124˚05’W1 
Graveyard Spit Pacific 46˚43’N 124˚01’W1 
Ledbetter Pt. Pacific 46˚38’N 124˚03’W1 
Shoalwater Indian Res. Pacific  
Columbia River   
Rice Is. Clatsop/Wahkiakum 46˚14’N 123˚42’W1 
Miller Sands Spit Clatsop 46˚14’N 123˚38’W1 
Pillar Rock Sands Clatsop 46˚15’N 123˚35’W1 
Welch Is. Clatsop  
Tenasillahee Is. Clatsop 46˚12’N 123˚25’W1 
Brown Is. (Whites Is.) Wahkiakum 46˚08’N 123˚18’W1 
Coffeepot Is. Wahkiakum 46˚09’N 123˚23’W1 
Hump Is.   
Lord Is.   
Cottonwood Is.   
Howard Is.    
Wallace Is. Columbia 46˚08’N 123˚14’W1 
Crims Is. Columbia 46˚10’N 123˚08’W1 
Sandy Is. Columbia 45˚59’N 122˚51’W1 
Kalama North Port One Cowlitz  
Kalama Cowlitz  
Sand Is. Marine Park Cowlitz  
Portland Area   
Sauvie Island Multnomah  
Rivergate Multnomah 45.632186, -122.7676162 
St. Johns Landfill Multnomah  
West Hayden Island Multnomah  
Broughton Beach Multnomah  
Portland Int’l Airport SW 
Quad 

Multnomah 45.589808, -122.6263312 

Government Island Multnomah  
Troutdale Airport Multnomah  
Sandy River Delta Multnomah  
Willamette Valley   
Ankeny NWR Marion 44.783450, -123.0806822 
Basket Slough NWR Polk 44.949224, -123.2545122 
Finley NWR Benton 44.385250, -123.3121502 
Blue Camas WRP   
Evergreen Mitigation   
MDAC Farms WRP Linn 44.286004, -123.0349672 
McMinnville Airport   
Salem Airport   
Corvallis Airport Benton 44.496065, -123.2923692 
Herbert Open Space Benton  
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Table 1. Survey Sites (with County and coordinates where noted in reports). 

Owens Open Space   
Eugene Airport Lane  
Hyslop Field Benton  
Livermore Rd. Polk  
Harvest Linn  
Dawson Rd. Benton  
Creek Rd.  Linn  
Peoria Rd. Linn  
Nicewood Rd. Linn  
Cook Rd. Linn  
Blatchford Rd Linn  
Polk/Benton County Line Polk-Benton  
Guerber Rd Benton  
Malpass Rd Linn  
Ashland Jackson  

1Pearson et al. 2005a 
2Moore and Kotaich 2010 

 
 

Table 2. Survey summary. Blank space or - indicates not surveyed, 0 indicates no individuals detected during 
survey. Unless otherwise noted, breeding counts assume all males are paired and are derived by doubling the 
number of breeding territories reported, or high number of singing males at any one visit. Winter counts report high 
number of STHL detected at any one visit. This table should not be used to assess trends due to differences in 
methods among years, differences in effort, and differences of the proportion of a given site surveyed in a given year.  
Site Breeding/Wintering (reported for year in which winter season begins, e.g. winter  

2004-5 is reported in 2004) 
 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 
Puget Sound            
McChord 
Field 

267/-  927/06 707/- 289/-    2611/- 188/-  

Gray Army 
Air Field 

127/- 607/- 627/06 227/- 329/-    3011/- 258/- 245/- 

JBLM, 13th 
Division 

167/- 207/- 367/16 167/- 149/- 163/-   711/- 68/- 165/- 

JBLM, 
Artillery 
Impact 
Area/R76 

   307/- 89/-    1211/- 98/-  

JBLM, 
Artillery 
Impact 
Area/MP10 

   07/-        

Johnson 
Prairie 

   07/-        

Point Salinas    07/-        
Weir Prairie 
(Lower) 

   07/-        

Weir Prairie 
(Upper) 

   07/-        

Olympia 
Airport 

  -/26 247/- 349/-    4411/-   
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Table 2. Survey summary. Blank space or - indicates not surveyed, 0 indicates no individuals detected during 
survey. Unless otherwise noted, breeding counts assume all males are paired and are derived by doubling the 
number of breeding territories reported, or high number of singing males at any one visit. Winter counts report high 
number of STHL detected at any one visit. This table should not be used to assess trends due to differences in 
methods among years, differences in effort, and differences of the proportion of a given site surveyed in a given year.  
Site Breeding/Wintering (reported for year in which winter season begins, e.g. winter  

2004-5 is reported in 2004) 
 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 
Shelton 
Airport 

  -/06 187/- 149/- 103/-   1511/- 118/-  

Bremerton          08/-  
WA Outer 
Coast 

           

Damon Point   347/126 247/- 109/- 163/-    68/-  
Midway 
Beach 

  427/~306 247/- 169/- 123/-      

Graveyard 
Spit 

  67/06 47/-        

Ledbetter Pt.   47/06  109/- 63/-    208/-  
Shoalwater 
Indian Res. 

    09/-       

Columbia 
River 

           

Rice Is.   247/276 207/- 189/- 163/- 125/- 184/- 124/- 264/- 285/- 
Miller Sands 
Spit 

  65/16 125/- 129/- 123/-  44/- 64/- 84/- 45/- 

Pillar Rock 
Sands 

  127/26 207/- 129/- 103/-  84/- 64/- 84/- 65/- 

Welch Is.   -/06     04/- 24/- 04/- 25/- 
Tenasillahee 
Is. 

  07/- 27/- 49/-   24/- 44/- 44/- 45/- 

Brown Is. 
(Whites Is.) 

  167/186 267/- 269/- 183/-  144/- 304/- 284/- 365/- 

Coffeepot Is.   47/06 07/-    04/-    
Hump Is.     09/-       
Lord Is.     09/-       
Cottonwood 
Is. 

       04/- 011/-   

Howard Is.         04/-    
Wallace Is.   27/- 27/- 09/-   44/- 04/- 04/- 25/- 
Crims Is.    27/- 09/-   04/- 24/- 144/- 85/- 
Sandy Is.    67/- 89/-   24/- 24/- 44/- 25/- 
Kalama 
North Port 1 

          412/- 

Kalama           012/- 
Sand Is. 
Marine Park 

          612/- 

Portland 
Area 

           

Sauvie Island        013/-    
Rivergate   -/616 3810/- 149/- 2810/- 1410/- 101/- 101/- 121/-  
St. Johns 
Landfill 

     010/- 010/- 013/-  - /65  
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Table 2. Survey summary. Blank space or - indicates not surveyed, 0 indicates no individuals detected during 
survey. Unless otherwise noted, breeding counts assume all males are paired and are derived by doubling the 
number of breeding territories reported, or high number of singing males at any one visit. Winter counts report high 
number of STHL detected at any one visit. This table should not be used to assess trends due to differences in 
methods among years, differences in effort, and differences of the proportion of a given site surveyed in a given year.  
Site Breeding/Wintering (reported for year in which winter season begins, e.g. winter  

2004-5 is reported in 2004) 
 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 
West Hayden 
Island 

       013/-    

Broughton 
Beach 

       013/-    

Portland Int’l 
Airport 

    010/- 010/- 810/- 41/- 61/- 81/-  

Government 
Island 

       013/-    

Troutdale 
Airport 

       013/-    

Sandy River 
Delta 

       013/-    

Willamette 
Valley 

           

Ankeny NWR     1010/- 210/- 1010/- 262/-    
Basket 
Slough NWR 

    3610/- 4010/- 4210/- 702/-    

Finley NWR     3010/- 4210/- 4410/- 802/-    
Blue Camas 
WRP 

    810/- 210/- 210/-     

Evergreen 
Mitigation 

     410/- 810/-     

MDAC Farms 
WRP 

     6010/- 15010/
- 

1502/
- 

   

McMinnville 
Airport 

     810/-      

Salem 
Airport 

   610/- 610/- 610/- 610/-     

Corvallis 
Airport 

    15010/
- 

20410/
- 

16010/
- 

1602/
- 

   

Herbert 
Open Space 

    210/- 210/- 210/-     

Owens Open 
Space 

    010/- 010/- 010/-     

Eugene 
Airport 

     810/-      

Hyslop Field     610/- 810/- 810/-     
Livermore 
Rd. 

  -/236         

Harvest   -/06         
Dawson Rd.   -/06         
Creek Rd.    -/~1256         
Peoria Rd.   -/26         
Nicewood 
Rd. 

  -/06         
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Table 2. Survey summary. Blank space or - indicates not surveyed, 0 indicates no individuals detected during 
survey. Unless otherwise noted, breeding counts assume all males are paired and are derived by doubling the 
number of breeding territories reported, or high number of singing males at any one visit. Winter counts report high 
number of STHL detected at any one visit. This table should not be used to assess trends due to differences in 
methods among years, differences in effort, and differences of the proportion of a given site surveyed in a given year.  
Site Breeding/Wintering (reported for year in which winter season begins, e.g. winter  

2004-5 is reported in 2004) 
 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 
Cook Rd.   -/06         
Blatchford 
Rd 

  -/356         

Polk/Benton 
County Line 

  -/436         

Guerber Rd   -/~806         
Malpass Rd   -/806         
Ashland   -/06         

1Moore 2012.  
2Moore and Kotaich 2010 
3Pearson and Hopey 2008. 
4Anderson 2011 
5unpublished data, WDFW 
6Pearson et al. 2005b 
7Pearson et al. 2005a. Rice Island estimates are the high end of range of estimates in report. Gray Army Airfield 
surveys in 2002 and 2005 did not include the entire airfield. McChord Field survey in 2002 did not include the entire 
airfield. 13th Division estimate for 2005 is the high end of range of estimates in report. 
8Linders 2012. Individual animal estimates are maximum detected at any one survey. 
9Pearson et al. 2008. Damon Point and Ledbetter Point estimates are the high end of range of estimates in report. 
10Moore 2008b 
11Linders 2011. Individual animal estimates are maximum detected at any one survey. 
12Unpublished data, Center for Natural Lands Management 
13Moore 2010. One horned lark detected at Sauvie Is. but not identified to subspecies. 

Winter Distribution 
 

The central Willamette Valley appears to be the heart of the winter range, including Polk, Linn, 
Benton, Marion, and Lane Counties. The region between greater Portland metro area and 
Polk/Marion counties (Yamhill, Clackamas, and Washington counties) likely does not host a large 
wintering presence (Moore 2007a). Although reported at 40%, the actual proportion of the global 
STHL population wintering in the lower Columbia River and on the Washington coast is probably 
substantially lower (ibid.). Pearson et al. (2005) report 72% of wintering STHL were observed in 
the Willamette Valley, 20% on Columbia River islands or floodplain, 8% on the Washington coast, 
and 1% in the Puget lowlands. 
 

STHL depend on habitat in winter that is “ephemeral at best and consistently targeted for 
destruction at worst.” (ibid.). Moore (2007a) suggests five 40-hectare (approximately 100 acres) 
fields of good quality habitat could likely provide sufficient winter resources for the majority of 
the existing population. A study of STHL winter diet found it unclear whether STHL food 
requirements are plastic enough that they find food wherever they choose to live, or whether they 
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choose to live where they find food (Moore 2007c). However STHL are likely capable of utilizing a 
very wide variety of food plants as long as their seeds are in the correct size range (ibid.). 
 

Apparently, most over-wintering STHL are found on the lower Columbia River and in the southern 
Willamette Valley, suggesting the importance of these areas to STHL (Pearson et al 2005b). Based 
on re-sightings of color-banded individuals, birds from the Puget lowlands move south to the 
Willamette Valley or to the Washington coast, whereas many birds on the Washington coast and 
lower Columbia River seem to be resident or move between these two areas (Pearson and Hopey 
2008, Robinson and Moore 2004, Pearson 2005b). STHL may also rarely overwinter on the 
southern Oregon coast in Coos County, and it occurs as an annual migrant and occasional winter 
visitor on the northern Oregon coast (Pearson et al. 2005b). A few birds may move into northern 
California, or did historically before the breeding population in southern Oregon went extinct 
(Stinson 2005). Although no quantitative analysis of STHL wintering habitat exists, over-wintering 
STHL use habitats identical or very similar to breeding habitats (Pearson et al 2005b).  

Habitat 
 

Habitat Types 

Horned larks require treeless expanses with a significant proportion of bare, flat ground, often 
characterized by sparse weedy vegetation (Beason 1995, Moore 2007a). Historically, preferred 
STHL habitat was found prairies in western Oregon and Washington, in dune habitats along the 
coast of Washington, on the sandy beaches, islands and spits along the Columbia River, and in 
prairies or prairie-like areas, estuaries, and sandy beaches in British Columbia (USFWS 2010, 
Schapaugh 2009). Today STHL nest in native prairies, coastal dunes, fallow and agricultural fields, 
seasonal wetlands, sparsely-vegetated edges of grass fields, moderately-to heavily-grazed 
pastures, airports, and dredge deposition sites in and along the tidal reach of the Columbia River 
(USFWS 2010).  
 

Landscape Context 
Large, open landscapes with few trees or shrubs provide the context within which STHL use areas 
of short, sparse vegetation. There has been no research conducted on the minimum area needed to 
support STHL and this remains an important unanswered question. The smallest inland site in the 
south Puget Sound is approximately 300 acres (Shelton airport). On the Columbia River islands 
STHL can use sites of much smaller area. The smallest known site where STHL were detected 
along the Columbia River is approximately just one acre of suitable habitat (i.e., Sand Island 
Marine Park, Cowlitz county, Washington). The majority of sites are much larger and range up to 
325 acres (i.e., Rice Island). It is thought that at small sites, the adjacency to water provides the 
required open landscape context.  
 

The flattest regions of the Willamette Valley and those with the sparsest inter-field tree cover 
contain the most wintering flocks (Moore 2007a). It is likely that because of their propensity for 
flocking in winter, STHL require much less area than in the breeding season if they have access to 
one or more fields with excellent quality habitat (Moore 2007b). In effect, they can be much more 
particular about the fields they use for wintering, using only the best available habitat (ibid.). 
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Vegetation Structure and Habitat Management Techniques 
 

Habitat characteristics: generally - Within a large open landscape, STHL select areas with low, 
sparse vegetation with a relatively high percent cover of bare ground for foraging, breeding, and 
wintering. While reported values vary, the differences are relatively small (Height = 0-6 inches 
(Altman 1999), 4.2 inches (Rogers 2000), 7.9-10.4 inches (Pearson 2003) 6.3 inches (Anderson 
2010); % cover bare ground = 17% (Altman 1999), 7-15% (Pearson 2003), 30% (Anderson 2010), 
15% and 26 % (Moore 2007b), 77% (for wintering habitat, Moore 2007a). Altman (1999) 
recommends 31% bare ground at nest sites; Pearson (2003) found no difference between habitat 
variables at nest sites and territories. Anderson (2009) re-analyzed data originally reported in 
Pearson and Hopey (2005) for habitat structure values in areas used by STHL in the Columbia 
River sites (Mean % cover: moss = 13%; sand = 73%; grass/forbs = 56%).  
 

Prairie Habitat - Pearson et al. (2005a) showed that prescribed fire can be an effective tool to 
create STHL habitat, and that STHL respond positively to burning by using burned areas. In a 
study in south Puget Sound, before burning STHL use did not differ between control and 
treatment plots. However, significantly more STHL were detected in burned areas than in 
unburned areas during the spring/summer following the fall burn. Moore and Kotaich (2010) 
document STHL preferentially colonizing a relatively small section of burned perennial grass 
habitat within a larger matrix of apparently suitable habitat in the southern Willamette Valley.  
 
By stunting or stopping annual vegetation growth, herbicide can be an effective tool to create 
STHL habitat. The bare ground that STHL prefer can be created using farming methods such as 
disking or harrowing in combination with broad spectrum, or grass-specific herbicide application 
(CNLM, unpublished).  
 

Agricultural Lands - Much of the Willamette Valley STHL population inhabits agricultural lands. In 
Moore (2007a) all wintering STHL detected south of the Columbia River Valley were found in 
agricultural habitats.  
 
Moore (2011) outlines the key features of agricultural fields that make them appropriate for 
managing STHL. The most important factor is an open landscape setting. Although STHL are most 
abundant in large, sparsely vegetated fields, they will use remarkably small patches of habitat 
embedded in unsuitably dense vegetation as long as the landscape setting is open enough. The 
other important factors are: a habitat structure with patchy vegetation and exposed ground; a 
patch size of approximately 4-8 acres; some proximity to other STHL populations; field operations 
that occur outside of STHL nesting season; and the avoidance of insecticide use (ibid.). 
 
Moore (2011) addresses the best ways to manage agricultural land for STHL as follows: 

 Fields to be managed exclusively or primarily for STHL should be monitored for plant 
growth at the beginning of the growing season, and treated with a broad-spectrum 
herbicide when vegetation has 20-50% ground cover and very few of the plants have 
exceeded 15” in height.  
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 Active production fields co-managed for STHL can provide good STHL habitat through 
herbicide application and/or disturbance. Crops that are used by STHL include grass, 
clover and Christmas trees. 

 Odd or unproductive areas of active production fields can provide properly structured 
STHL habitat because they often provide variably bare ground and variably sparse 
vegetation without management of any kind. This includes newly exposed wetlands that 
were completely inundated when breeding began, which can provide suitable habitat late 
in the season when previously suitable upland habitat has become too densely vegetated 
(Moore 2008a). However, wetland plant succession should be monitored for rendering 
wetland sites unsuitable (ibid.). 

 The edges of infrequently used agricultural roads are used by STHL and can easily be 
managed for STHL through the application of herbicide and/or an application of gravel to 
road margins to suppress, but not halt, vegetation growth. 

 

Wintering geese can damage fields in a manner completely consistent with preferred STHL 
habitat. Grazing pressure damage in fields that receive heavy use by wintering geese may be an 
important factor for consistent use by STHL breeders (Moore and Kotaich 2010).  
 

Dredge Deposition Sites - Sandy soil and/or harsh weather conditions promote consistently 
sparse, weedy vegetation interspersed with bare ground at dredge deposition sites (Moore 
2007a). Anderson (2009) showed that habitat structure became suitable for STHL (i.e. mean 
73.8%cover bare ground) 3.25 years after dredge material had been deposited and that it 
remained in suitable structure until 5 years after deposition. Thus, the study recommended 
dredge material should be placed every 3.25 to 5 years to maintain preferred STHL habitat. 
However, STHL are documented using dredge deposition sites outside this time window. For 
example, Coffeepot Island received its last deposition event prior to 1996 and STHL were detected 
there in 2004 (Anderson 2009). There are several factors that may be at play, including high site 
fidelity and attraction to conspecifics. It should be noted the 2009 study pooled data from several 
islands, increasing data variability and obscuring site-specific details that may be important (e.g. 
wind, seed bank). A new study is underway that will use island-specific data with the expectation 
that it will result in more precise estimates for each site.  
 
If dredge deposition is not possible, habitat can be created through annual or biannual tilling 
(Anderson 2011). Tilling can be used to complement dredge deposition to ensure that adequate 
habitat is available for STHL annually. Tilling or other disturbance regimes (e.g. scraping) should 
be applied outside the breeding season, no later than early March. In the 2011 study, STHL were 
detected using the tilled treatment plots (as opposed to control plots), but only on islands where 
STHL were present. Adjacency to occupied habitat may be an important factor in site colonization.  

 

Airport and Military Installations – In many regions, airports and military installations present 
some of the best remaining open grassland habitat and, therefore, are attractive to grassland birds 
such as STHL. However, birds are also a known hazard to aircraft. Therefore, managing land for 
both protection of vulnerable species such as STHL and aircraft safety is a complex issue (Lassen 
2011). 
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Some techniques which may achieve both wildlife hazard prevention and rare grassland bird 
conservation are (ibid.):  

 Modifying aircraft flight times to avoid times of known bird movement; 

 Modifying the timing of mowing to avoid the breeding season; 

 Using sickle-bar mowers or other equipment to reduce mower wheel “footprints”, and thus 
bird and chick mortality; 

 Planting vegetation that does not require mowing; and 

 Conducting detailed analyses of the inter-specific variations in some processes that can 
affect local populations, such as density-dependence, behavioral responses to aircraft or 
aversive methods (speed of reaction, sensitization, habituation, etc.), and movement 
between suitable patches within and surrounding an airfield. Once this is established, 
airports could create buffer areas based upon the analysis.  

 

A three year study to determine the effects of vegetation structure and management regimes on 
the abundance and distribution of birds on military airfields highlighted the importance of 
tailoring individualized airfield vegetation management plans based on site-specific data 
(Department of Defense Legacy Program 2012). The study found that high risk birds (large bodied 
or flocking species) decreased in abundance with increasing vegetation height up to about 20 to 
25 inches, while species of conservation concern were more abundant in taller vegetation during 
summer at all three bases studied (ibid.). 

Natural History 
 

Locomotion 
Horned lark adults walk, whereas fledglings hop after leaving the nest until about day 27. Their 
flight is somewhat undulating; their wings beat 3-4 times, then are folded against the body for the 
time of 1-2 beats (Beason 1995). 

 

Agonistic behavior 

Most horned lark fights are in the air and are usually males against males. A chase may follow or 
substitute for the fight, and may or may not follow a threat display. Chases occur throughout the 
breeding season (Beason 1995). 
 
Spacing and territories 

During the nonbreeding season, horned larks form nomadic foraging flocks and move over a large 
area searching for food. Young begin gathering in monospecific flocks, which by midsummer may 
contain 10-25 individuals. By fall, the adults are also flocking and the size of flocks increases 
(Beason 1995). 
 
Horned lark territories are “all purpose,” used for courtship, nesting and feeding. Late in the 
breeding season, neutral areas may also be used for feeding. Territory size is influenced by habitat 
and population densities (Beason 1995). STHL territories in Oregon averaged 2 acres (range 1.5-
2.5 acres; n=3; Stinson 2005; Altman 1999).  
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Horned lark residents begin establishing and defending territories in January and February. The 
earliest territories are large, and they decrease in size as additional males move in. Territories are 
defended until the last young leave the nest. Territories are mostly defended by males against 
intruding males, but females occasionally repel intruding females. Intensity of territoriality is 
greatest early in the breeding season and becomes low by midseason (Beason 1995). 
 
In winter, horned lark behavior and distributions change dramatically. The adults are no longer 
territorial, and form large flocks, often with other species (Beason 1995). STHL are known to 
occur in mixed winter flocks with other horned larks and American pipits (Anthus rubescens). 
 

Mortality and Predation 

Major causes of horned lark mortality are predation, weather and human activities, especially 
agricultural operations (Beason 1995, Stinson 2005).  
 

Predation is the primary source of STHL nest failure. The following species are recorded as nest 
predators of STHL: garter snakes (Thamnophis spp.), feral ferrets (Musetelaoutorius), red foxes 
(Vulpesvulpes), northern harriers (Circus cyaneus), American crows (Corvusbrachyrhynchos) 
(Moore 2009), western meadowlarks (Sturnellaneglecta) (Pearson and Hopey 2008), red-tailed 
hawks (Buteo jamaicensis), American kestrels (Falco sparverius), great-horned owls (Bubo 
virginianus), mice (Peromyscus, Mus, or Microtus spp.), and domestic cats (USFWS 2010, Moore 
2009, Moore 2008a).  A striped skunk (Memphitis memphitis) was documented predating a nest in 
2012 (R. Moore. pers. comm.). Pearson (2003) suspects that a killdeer (Charadrius vociferous) 
pecked a hole in a STHL egg. 
 

Avian and mammalian predators take adults and fledglings both on and away from the nest 
(Beason 1995). In Washington and Oregon, birds are reported as the primary nest predators. In 
the Willamette Valley, avian species accounted for 82% of predation events involving animal 
predators (Moore and Kotaich 2010). The majority of nest predation in south Puget Sound (2002-
2004) occurred during the incubation stage (Pearson and Hopey 2005) when avian predation is 
more likely (Luginbuhl et al. 2001). During a study to document nest predators in south Puget 
Sound in 2007, the two predation events captured on video were by western meadowlark 
(Pearson and Hopey 2008). A predation study at a south Puget Sound site found the rate of STHL 
predation (33%) to be about the same as for other ground nesting birds at the site (32%) 
(Anderson 2010). 
 
In response to predators, the horned lark usually leaves the nest stealthily and avoids revealing its 
location. Horned lark females show two types of nest-protective behavior. In “casual 
abandonment,” the female flies directly from the nest silently and near the ground, while the 
intruder is up to 100m away. In the distraction display, a female repeatedly flushed from her nest 
flutters up and lands 30cm from the nest in a crouched posture with her wings spread; she may 
utter soft distress calls. If followed, the female walks rapidly from the nest before flying (Beason 
1995). 
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The horned lark is reluctant to approach the nest when a potential (human) predator is nearby. 
However, females with nests near human habitation become habituated to humans and respond 
only when the intruder is very near the nest (Beason 1995). 
 
Research to establish whether the use of nest exclosures (wire cages) around nests to exclude 
larger birds found no statistically significant effect of exclosures on nest success (Pearson et al. 
2012). For exclosed nests, lower rates of predation were offset by higher rates of nest 
abandonment (ibid.). Modification of the existing design to limit or restrict perching by predators 
could result in higher STHL reproductive success. At sites where perching by avian predators (e.g., 
American kestrel) is not a problem, exclosures could be a useful tool to increase reproductive 
success.  
 

Flushing Distance 

During incubation, horned larks react differently to predators or disturbance depending on the 
distance at which the predator is detected, the weather, and frequency of disturbance. If a 
predator is detected at some distance (25-100 yards), the lark may flush directly and silently, 
flying near the ground (Stinson 2005). If the predator is very close, the bird may use a distraction 
display (described above) (Stinson 2005, Beason 1995). Pearson and Altman (2005) recommend 
that most activities within 100 feet of breeding STHL be restricted.  
 
Diet 
The animal matter in horned lark diets varies seasonally from a low of 1% animal matter in winter 
to over 90% in summer when young are fed insects exclusively. Among the seeds in their diet, 
they mostly eat grass seeds, but the seeds of forbs are important in some locales. During fall, seeds 
make up 60-70% of the horned lark diet; the proportion increases to 80-100% during winter 
(Beason 1995). STHL observed in the Willamette Valley during winter exclusively ate seeds from 
invasive plants (5 grasses, 2 forbs). STHL are likely capable of utilizing a very wide variety of food 
plants as long as their seeds are in the correct size range (Moore 2007c). 

Breeding 
Much of what is reported here for breeding is cited from the birds of North America article for the 
horned lark species as a whole (i.e. Beason 1995). Information specific to STHL subspecies is 
reported when available.  
 
Horned larks are believed to breed when 1 year old (Beason 1995), which has been confirmed for 
STHL (CNLM, unpublished). There are also documented cases of first year birds present, but 
unpaired, on the breeding grounds (ibid). Horned larks breed annually and are monogamous for at 
least the season, but there have been no long-term studies of pair bonds (Beason 1995). Individual 
male STHL that lose a mate to predation can acquire a new mate within a matter of days (R. 
Moore, pers. comm.).   
 
Courtship 

Horned lark male courtship display begins with the male drooping his wings and spreading his 
tail, with the body held almost horizontal (this section derived from Beason 1995). The male 
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makes chittering sounds with his bill open, and struts in front of the female, vibrating his wings 
and spreading his black chest patch. The display lasts from a few seconds to one minute. 
 
The female horned lark displays to the male when she is ready to mate, not necessarily after a 
courtship display. She crouches with her body horizontal, droops her wings slightly, and vibrates 
her tail from side to side. The male mounts for a few seconds. 
 
Sexual chases between horned larks occur between March and June. They usually start on the 
ground and may or may not involve flight. If the male manages to grab the tail or head feathers of a 
female, both birds drop to the ground.  
 

Nest site and construction 

The female horned lark selects the nest site with no apparent aid from the male and without 
regard for its location within the territory (this section derived from Beason 1995, except where 
noted). She generally prefers bare ground such as plowed or fall-planted fields.  
 
The female horned lark builds the nest alone, usually by digging a nest cavity, but she may also use 
a natural depression. After digging the cavity, the female weaves a nest in it from fine plant 
material available nearby. Grass, small roots, shredded cornstalks and similar materials are used 
for the outer part of the nest, and it is lined with finer material such as down, fur, feathers, fuzzy 
plant material, and fine rootlets.  
 
Most nests have some protective object such as a tuft of grass or a rock on the windward side, so 
the female digs in relative shelter. STHL nests are almost always placed at the base of a nest plant, 
and nest orientation is almost uniformly from northwest to northeast of this plant (Moore 2008a) 
providing shade to the otherwise exposed nest. 
 

Breeding Phenology  
STHL males arrive on their breeding grounds in south Puget Sound in mid-February, and 
territorial behavior has been detected in mid-March, which coincides with female arrival (Pearson 
2003). First nests are detected in mid-April and continue through mid-August. See clutch initiation 
section for more details.  
 

Horned lark females lay one egg each day, early in the morning until the clutch is complete. 
Incubation sometimes begins from the first egg laid, sometimes when all eggs are laid, but most 
often starts with the penultimate (second to last) egg (R. Moore, pers. comm.) Only the female 
incubates, and she usually leaves the nest for short periods to feed. During incubation, the female 
spends 60-75% of her time incubating, but less in warm weather. In hot weather, bot sexes stand 
over the nest shading the eggs. Female horned larks brood chicks in the nest, but have not been 
seen to brood young after they leave the nest (Beason 1995). 

 

STHL clutch size is most often 3 (Pearson et al. 2008, Anderson 2010), sometimes 1 or 2 and 
rarely 4 or 5 (Stinson 2005). The eggs are dark greenish slate to a very light slate-white, with light 
gray to deep greenish red speckles evenly distributed on the surface and sometimes forming a 
wreath around the large end (ibid.). 

mailto:handerson@cnlm.org


Streaked Horned Lark Literature Review  24 

Center for Natural Lands Management  
handerson@cnlm.org. September 2012 

 

Eggs, nestlings, and fledged young are vulnerable for a minimum of 31 days beyond egg laying 
until young are relatively independent and flying strongly (12 days incubation, 8-9 days nestling, 
10 days fledgling). STHL young of the year were observed flying for distances of at least 65 feet 
within one week of fledging (CNLM, unpublished data) and it is suggested they can fly strongly at 
2 weeks (R. Moore, pers. comm.).  However, Beason (1995) reports a more conservative estimate 
that young are able to fly strongly at 27 days post fledging. Moore (unpublished) states that young 
are able to fly strongly at 2 weeks. He states that adults often continue to provide young larks with 
food for one week or more after fledging. Young continue to beg for at least one to two weeks after 
leaving the nest; this appears to stimulate the adults to feed. Adults provision young for about 21 
days post-fledging.  After this period, the young leave the natal territory (R. Moore, pers. comm.) 
and are mostly independent (Beason 1995.). STHL can renest  up to 6 times per season (R. Moore 
pers. comm.) and can produce at least two successful broods per season (Moore 2008a). Camfield 
et al. (2010) report an average re-nesting interval of 22 days; this period is significantly shorter in 
the southern Willamette Valley (R. Moore, unpublished data). 
 

Clutch initiation 

Nests are on the ground typically from about mid-April through late-August on sites occupied by 
breeding STHL throughout their range.  Figure 3 graphs the clutch initiation in several portions of 
the STHL range.  In south Puget Sound, STHL initiations appear in distinct peaks. However, in 
other portions of the range, there are no distinct peaks detected.  Note that figure 3 was created 
from the data available in literature only; a figure produced with additional unpublished data 
(particularly in the Willamette Valley) will likely look considerably different.  
 
Reproductive success monitoring (with three years of data) in south Puget Sound indicates there 
are 2 clear peaks of clutch initiation. Clutches are initiated as early as 22 April and as late as 22 
July. The first peak of clutch initiation occurs 19-23 May, fewer nests initiated 3-7 June, followed 
by a second peak 13-27 June (Pearson and Hopey 2005).  
 

Clutch initiation along the Columbia River is more variable indicating clutches are being initiated 
throughout the season, possibly with three peaks of initiation (Pearson and Hopey 2005). In 
Oregon, eggs have been found as early as 15 March (Stinson 2005), but initiation typically does 
not occur until very late April/early May.  Clutch initiation dates for British Columbia range from 5 
April to 19 July (ibid.). While peaks of clutch initiation dates vary, the bulk of clutch initiations 
occur between early May and mid-July (Figure 3).   
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Nest Success 
Moore and Kotaich (2010) report approximately 34% nest survival rate (probability of any one 
nest surviving to fledge young) for nests at several sites in the south Willamette Valley (range 22.5 
– 59.5%). Pearson and Hopey (2005) report 22% survival rate in south Puget Sound and 33% 
along the Columbia River sites. 
 
In 2007 and 2009, at 13th Division prairie in South Puget Sound, other ground nesting grassland 
birds present at the site had considerably higher nest success than STHL (Pearson and Hopey 
2008, Anderson 2010). Vital rates of STHL nests were significantly lower than guild vital rates for 
four of six measures of reproductive success; in two instances, STHL numbers were more than 
50% lower than those of the guild: proportion hatched (STHL 52% lower than guild), and 
fledglings per nest (STHL 64% lower than guild) (Anderson 2010). Nearly one-third of STHL nests 
were abandoned during the 2007 breeding season at 13th Division prairie, while none of the other 
species monitored abandoned their nests (Pearson and Hopey 2008, Anderson 2010). A 
replication of the same study, conducted in 2009, resulted in no nest abandonment; the reason for 
the disparity is unknown (Anderson 2010). 

Figure 3. Clutch initiation for the South Willamette Valley, Portland area, Puget lowlands, and 
the Washington coast and Columbia River islands. 

 
Note 1. Sources: 

S. Willamette Valley data: Moore 2008a (the author noted that the discovery of nests during the first 3 
weeks of June was difficult due to an explosion of annual native plants, which may account for the lower nest 
identifications during that period. Also breeding activity seemed to be delayed by the unusually cool, damp late 
spring that year). 

Portland area data: Moore 2010, Moore 2012 
Puget lowlands data: Pearson and Hopey 2005 
Washington coast and Columbia River islands data: Pearson and Hopey 2005 
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While based on low sample sizes (n=128), Moore (2009) reports open perennial rye grass crop, 
and plowed and harrowed dirt, had high nest survival rate, airport rights-of-way had a medium 
nest survival rate, and vernal wetlands and short-grass agricultural fields (post herbicide 
treatment) had low estimates of nest survival rate. There was no apparent relationship between 
nest survival rate and any of the vegetation structure or landscape variables included in the study 
(ibid.). 
 
Another site in the Willamette Valley was found to have a relatively high nest survival rate of 53% 
(Moore 2008a). This may be due to its recent history of having cracked bare ground with very 
sparse senescent annual vegetation, or dense, tufted perennial grass clumps. Also, informal 
observation suggested that the predator community was slow to develop through the breeding 
season, possibly as a result of recent management. In contrast, all of the sites at which nest 
survival rates had been measured (as of 2009) in Washington and in the Columbia River Basin 
likely have established predator communities, as they all have either long-established plant 
communities and/or are set in a non-agricultural landscape from which nest predators can 
colonize quite quickly after disturbance (ibid.). 
 
In comparing the fecundity of the STHL to an alpine subspecies, the pallid horned lark (Eremophila 
alpestris articola), Camfield et al. (2010) found the replacement nest and multiple brood intervals 
for the STHL (Washington only) to be almost four times longer than the pallid horned lark (22 vs. 
6 days). This, combined with the STHL’s smaller clutch size, lower hatchability of eggs, lower 
fledging success and high clutch depredation rates, resulted in higher annual fecundity for the 
pallid horned lark, despite the STHL’s much longer (2X) breeding season (ibid.).Camfield et al. 
(2010) speculated that the vital rates of STHL may be influenced by anthropogenic habitat loss, 
habitat degradation, and increased nest predator populations, and that this may explain the 
mismatch between the authors’ predicted and observed life history strategy for STHL. 

Threats 
 
Current or threatened destruction, modification, or curtailment of its habitat or range 
The loss and fragmentation of habitat is a major long-term threat to STHL. Primary factors in 
Washington include the conversion of native grassland to other uses; encroachment of woody 
vegetation due to fire suppression; invasion of prairie and coastal habitat by nonnative plant 
species such as Scotch broom (Cytisusscoparius), Eurasian beach grass (Ammophila arenaria) and 
American beach grass (A. breviligulata); and loss of habitat and young to dredging activities 
(USFWS 2010).  
 
STHL use a variety of manmade habitats that have sparse vegetation similar in structure to native 
prairies. However, these manmade habitats are subject to human disturbance (plowing, mowing, 
recreation, and military activities), flooding (wetland mudflats), or are ephemeral in nature 
(plowed ground, bare ground in fields). Populations using these manmade habitats may have low 
nesting success and these areas may actually be population sinks (USFWS 2010).  
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Invasive plant species pose a threat by the rapid colonization of dense vegetation or shrubs, which 
results in unsuitable habitat precluding STHL use. A related threat is the loss of ecological 
processes in habitats occupied by STHL (e.g. fire, flooding, accretion), which removes the natural 
dynamic process that creates STHL habitat through succession (Pearson and Altman 2005).  
 
STHL nests on dredge material islands in the Columbia River are subject to destruction by 
dredging activities (USFWS 2010). Dredge deposition can have significant negative effects to STHL 
if dredging operations coincide with breeding activity on an occupied site. Dredging operations 
resulted in failure of a nest on Miller Sands Spit in 2005 (Pearson and Altman 2005). However, 
significant progress is being made. In 2012, a STHL pair and young were protected from dredging 
operations by the Port of Portland’s Dredge OREGON crew.  
 
Pearson and Hopey (2004) report that human activities in south Puget Sound are likely to disrupt 
breeding and should be minimized.  These activities include mowing, vehicle traffic, model 
airplane flying, dog walking, and gatherings of people or vehicles. 
 
Military training poses a critical threat to STHL in south Puget Sound where four of six known 
occupied sites occur on Joint Base Lewis-McChord. Off-road vehicle driving, helicopter training, 
parachuting, digging, and bivouacking all can negatively affect breeding STHL.  
 
STHL are occasionally killed by aircraft (USFWS 2010). They are also affected by dogs or other 
hazing used to scare birds off airfields, and air events held each year (ibid.). There is anecdotal 
evidence that STHL forestall breeding activity during especially intense periods of police vehicle 
training activity at Corvallis Airport (Moore 2009). Anderson (2007) demonstrated that STHL that 
were breeding in portions of McChord Airfield were no longer using the same areas after an air 
show event.  
 
Predation 
Predation is the primary source of STHL nest failure; see the Mortality and Predation section 
above.  
 
Other threats 
While STHL holds special conservation status nationally in the US and Canada, and at the 
state/provincial level in Washington, Oregon and British Columbia, breeding habitat receives little 
protection from these laws. This leaves the species at continued risk of habitat loss and 
degradation (USFWS 2010).  
 
As detailed above, genetic analysis shows that STHL probably have suffered a loss of genetic 
diversity (Drovetski et al. 2006). Also, demographic models indicate that the Washington 
population of STHL may be declining by up to 40 percent per year, apparently due to a 
combination of low survival and fecundity rates (Pearson et al. 2008). Observed declines at known 
breeding sites do not appear to be so precipitous, but monitoring trend has not yet been analyzed.   
 
The only species known to parasitize the nests of horned larks across the US is the brown-headed 
cowbird (Beason 1995). While fledgling cowbirds have been observed begging for food from adult 
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STHL, none of the 700+ observed nests in Washington and Oregon have been documented as 
parasitized by cowbirds (USFWS 2010). 

Management Recommendations 
 
Camfield et al. (2011) said that it is clear that it will be difficult to sustain the STHL population in 
Washington without immigration. They also stated that survival is the vital rate most likely to 
influence STHL population growth. Some conservation actions suggested by the authors include: 
improving nesting habitat away from active airport runways; increasing food availability and 
quality; identifying and enhancing habitats needed to escape and/or detect predators; and 
identifying and reducing the number of predators. Other researchers have likewise found that 
actions that improve survival and fecundity are likely to have the greatest effect on population 
growth (Pearson et al. 2005a, Schapaugh 2009). However Schapaugh (2009) warns that the effect 
of management activities will differ depending on location. For instance, increases of survivorship 
and fecundity only resulted in estimates of λ >1 in the Coastal subpopulation (Schapaugh 2009). 
By identifying divergent local dynamics, management actions can be focused where they make the 
greatest contribution to the viability of the wider population (ibid.). 
 
No single source compiles management recommendations for STHL in one location; rather the 
recommendations are made in various reports addressing various locations and habitat types. 
Therefore before implementing any management recommendations, attention should be paid to 
the source of the recommendation and its applicability to the location under consideration. This 
section first lists management recommendations that could potentially be applied across multiple 
habitat types, then lists recommendations that have been made with specific reference to certain 
locations and/or habitat types.  
 
General Recommendations 
 
Curtailing Human Activity 
During STHL breeding season (late April to late August) the following activities destroy nests and 
influence STHL behavior by causing them to become alert or fly: mowing, moving vehicles 
(including ORVs), model airplane flying (and likely kite flying), airshows, fireworks, dog walking, 
horse riding and gatherings of people and/or people, and police training activities (Pearson and 
Altman 2005, Pearson et al. 2005a, Moore and Kotaich 2010). Activities that keep STHL away from 
their nests for more than one hour are particularly disruptive and may result in nest abandonment 
(Pearson and Altman 2005). In general, activities that occur within 30m are more likely to cause 
flush events than more distant activities, and observations suggest that STHL are more likely to 
flee in response to pedestrian and dog activity than vehicle activity (ibid.). For these reasons, it is 
recommended that most activities within 100 feet of STHL be restricted during breeding season 
(ibid.).The creation of additional trails, facilities or access to STHL breeding sites on publicly 
owned sites (especially at Damon Point and Midway Beach) is not recommended (ibid.). 
 
Vegetation Management 
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Given that the loss and degradation of native prairie and agricultural grasslands are the main 
factors contributing to the decline in grassland songbirds, the most pressing conservation action 
that managers can pursue is to preserve existing habitat and maintain or improve vegetation 
structure and composition within existing occupied habitat patches (Camfield et al. 2011).  
 
For breeding habitat, vegetation structure should maintained relatively short and sparse, with a 
high percentage of bare ground.  Mowing should occur during non-peak breeding times: before 
breeding starts in mid-April or at the end of the breeding season (late July – early August). In 
Washington mowing could occur mid-season, when clutch initiation peak is at its lowest (mid-
June) (Pearson and Hopey 2005, Pearson and Altman 2005). Note that this suggested timeline fits 
with the mid-season breeding lull in south Puget Sound, but does not appear to match the 
breeding timeline in other occupied areas, see Figure 3. For the Willamette Valley, Moore and 
Kotaich (2010) recommend that mowing and herbicide application should be concentrated 
outside the periods of peak breeding activity: 15 May to 30 July. Mowing should be very low 
before and/or after the breeding season and higher (6-8 inches) during the breeding season 
(Pearson and Altman 2005). Mowing with the mowing deck very close to the ground results in 
more nests being destroyed (ibid.). Mowing equipment that creates the least amount of contact 
with the ground should be used (e.g. narrow, few wheels).  
 
There are no clear management recommendations addressing winter foraging food sources for 
STHL. Moore (2007c) found that Oregon STHL tend to concentrate heavily on a single species of 
seed when feeding in the winter, and without exception, these species are heavily associated with 
either agricultural or industrial disturbance. Concentration on a very few sources of food may 
represent an optimal foraging strategy or it may result from the general lack of diversity in 
disturbed agricultural and industrial habitats (ibid.). It is thus unclear whether STHL select a 
landscape and feed on whatever is available in the best habitat within that landscape, or whether 
they somehow track preferred food resources in an occupiable landscape. Moore (2007c) 
speculates that STHL is likely capable of utilizing a very wide variety of food plants as long as their 
seeds are in the correct size range, offering hope that native alternatives to the introduced species 
recorded in their winter diet can be used in prairie restoration efforts that include management 
for STHL. 
 
Limiting Predation 
Predator numbers (especially corvids) increase in response to increased food availability 
(citation?). Eliminating human sources of food in proximity to breeding locations (e.g., State Parks, 
parking areas adjacent to coastal breeding areas, fast food restaurants adjacent to airport sites) 
such as uncovered garbage and littered food scraps may indirectly help reduce predator numbers 
or help prevent their numbers from increasing (Pearson and Altman 2005). Camfield et al. (2011) 
recommend enhancing habitats needed to escape and/or detect predators, and identifying and 
reducing the number of predators. 
 
Increased Legal Protections  
Create incentives for private landowners to maintain appropriate STHL habitats in the Willamette 
Valley (Pearson and Altman 2005). Moore (2007a) notes that Federal and State agricultural 

mailto:handerson@cnlm.org


Streaked Horned Lark Literature Review  30 

Center for Natural Lands Management  
handerson@cnlm.org. September 2012 

incentive programs could potentially be adapted and used as a source of revenue for creation of 
winter habitat on privately held agricultural land. 
 
Consider expanding National Wildlife Refuge status to some of the islands created by dredge 
material deposition on the lower Columbia River so that they can be actively managed for STHL 
habitat (Pearson and Altman 2005). 
 
Location-Specific Recommendations 
 
Puget Lowland Sites 
Control Scotch broom and non-native rhizomatous grasses (Pearson and Altman 2005, Pearson et 
al. 2005a).Fire appears to improve post-breeding habitat for STHL (Pearson and Hopey 2005) and 
may improve breeding habitat conditions (Pearson and Altman 2005). The use of late summer 
(late August or early September) prescribed fires is recommended where and when it is likely to 
result in appropriate habitat structure and species composition (ibid.). 
 
Coastal Sites 
Beach access should be restricted to daytime foot traffic only, and if dogs are allowed they should 
only be allowed on a leash (ibid.). Volunteers should be used along the coast (especially at Midway 
Beach and Damon Point) to encourage people to avoid STHL (and snowy plover) nesting areas and 
to educate users about the bird’s vulnerability and sensitivity to human activities. Control non-
native beachgrasses (ibid.). Create openings (10 acre) adjacent to existing breeding populations 
just landward of embryonic foredune (Pearson et al. 2005a). 
 
Multnomah County, Oregon Sites 
Moore (2012) notes that the Multnomah County population of STHL may be of more significance 
than its relatively modest current size implies. The Multnomah population may form a vital link 
between disjunct Washington populations to the north, and more robust and continuously 
distributed populations to the south in Oregon. The population also has an amazingly high and 
apparently consistent reproductive success rate – at the very least, they appear to be self-
sustaining. If they are protected, they provide increased insurance against extinction. 
 
Moore (2012) therefore recommends at both the Rivergate site and Southwest Quad PDX: 

 simple annual disturbance during late winter; 
 annual monitoring of occupancy; and 

 at Rivergate, efforts to reduce anthropogenic disturbance during the breeding season, for 
example through a signed barrier. 

 
Columbia River Sites 
Disturbance to occupied habitat during the breeding season (April 15 to August 15) should be 
avoided. Potential disturbance actions include staging of equipment, dredge material deposition 
and distribution, grading, recreational vehicle use and camping (Anderson 2009, Pearson and 
Altman 2005). 
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Dredge spoils can be used to create new wintering and breeding habitat, as well as to convert 
unsuitable habitats (such as spoils colonized by Scotch broom (Ammophila spp.) or horsetail 
(Equisetum)) into appropriate habitats (Pearson and Altman 2005). To maintain an appropriate 
percent cover of mosses, and an appropriate percent cover of bare sand, dredge material 
deposition or other disturbance should occur on the Columbia River island sites every 3.25 to 5 
years (Anderson 2009). However this time interval may need to be adjusted for conditions at 
individual island sites (ibid.).  
 
At least 100 acres of land in suitable condition should be available for the STHL on the 7 lower 
Columbia island sites included in the analysis each year, and available habitat should be increased 
in the future (Anderson 2009, Anderson 2011). Before any deposition actions are planned or 
occur, sites should be surveyed for both vegetation type and STHL occupancy (Anderson 2009). 
Once an individual animal breeds on a site, they exhibit high site fidelity (Pearson et al. 2008, 
Anderson 2009). Therefore creating suitable habitat in areas that are spatially distinct from 
dredge material placement could be an important strategy for stabilizing and perhaps boosting 
the Columbia River island population (Anderson 2009). 
 
There is no documented minimum size threshold for occupied STHL sites. The smallest occupied 
site known from the Puget Trough is roughly 300 acres at the Shelton Airport (ibid.). It appears 
(but has not been confirmed) that on the Columbia River islands the water itself may act as that 
wide expanse of open habitat, so STHL may occupy smaller terrestrial habitat patches than in 
inland areas (ibid.). 
 
Tilling is also a useful technique to create STHL habitat structure when applied annually or 
biannually (Anderson 2011). Tilling should avoid suitable habitat and not be applied on sites 
occupied by STHL during the breeding season. Tilling is best used in areas that are dominated by 
moss and grass/forb vegetation. It should be coordinated with the needs of additional species of 
interest that use dredge material habitats, such as the Canada geese (Branta canadansis) that use 
the dense moss for nesting (ibid.). 
 
Like the coastal sites, many Columbia River island sites have rather large infestations of beach 
grass (Ammophila spp.) and horsetail (Equisetum). As both these plants preclude STHL use, 
Anderson (2009) recommends experimenting with placing dredge material directly on top of 
these infestations to eliminate them. Considerable success has been achieved controlling beach 
grass along the Pacific Coast using an integrated approach of herbicide and bulldozing (Anderson 
2011). These areas should not be tilled, as both these species may increase in density and/or 
distribution after tilling (ibid.). 
 
Herbicide and fire may be effective tools but would be logistically difficult to implement on these 
sites (Anderson 2009). 
 
Planning of deposition, tilling and other STHL habitat-modifying activities is essential. The US 
Army Corps of Engineers should develop a comprehensive plan for STHL throughout the lower 
Columbia River that addresses habitat condition, dredge-material deposition, tilling actions and 
efforts to control structure-modifying vegetation (Anderson 2011). 
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Willamette Valley Sites 
In the Willamette Valley, it is recommended that farming practices create and maintain bare 
ground within grass and forb dominated fields (Pearson and Altman 2005, Moore 2007a). The use 
of sparsely vegetated agricultural fields in the Willamette Valley by wintering STHL suggests the 
need to maintain this habitat type in the long-term (Pearson and Altman 2005, Moore 2007c). 
Appropriately distributed across Polk, Benton and Linn Counties, five 100 acre fields of good 
quality habitat could likely provide sufficient winter resources for much of the existing population 
(Moore 2007a). Moore (2007a) states that such patches of habitat should be relatively easy and 
inexpensive to create, requiring only slight modification to practices commonly used in the 
western Oregon agricultural landscape.  
 
As noted above, Moore (2011) addresses the best ways to manage agricultural land for STHL as 
follows: 

 Fields to be managed exclusively or primarily for STHL should be monitored for plant 
growth at the beginning of the growing season, and treated with a broad-spectrum 
herbicide when vegetation has 20-50% ground cover and very few of the plants have 
exceeded 15” in height.  

 Active production fields co-managed for STHL can provide good STHL habitat through 
herbicide application and/or disturbance. Crops that are used by STHL include grass, 
clover and Christmas trees. 

 Odd or unproductive areas of active production fields can provide properly structured 
STHL habitat because they often provide variably bare habitat patches and variably sparse 
vegetation without management of any kind. This includes newly exposed wetlands that 
were completely inundated when breeding began, which can provide effective habitat late 
in the season when previously suitable upland habitat has become too densely vegetated 
(Moore 2008a). However wetland plant succession should be monitored for rendering 
wetland sites unsuitable (Moore 2008a, Moore and Kotaich 2010). 

 The edges of infrequently used agricultural roads are used by STHL and can easily be 
managed for STHL through the application of herbicide and/or an application of gravel to 
road margins to suppress, but not halt, vegetation growth. 

 
For lands currently under National Wildlife Refuge management, Moore and Kotaich (2010) 
recommend a combination of tilling/harrowing in early May and treating patches fallowed in the 
previous summer with broad-spectrum herbicide in spring. Some disturbance to fields fallowed in 
the previous summer will likely be required if STHL habitat is to persist through the breeding 
season (ibid.). 
 
Airports 
As noted above, some techniques which may achieve both wildlife hazard prevention and rare 
grassland bird conservation are (Lassen 2011):  

 Modifying aircraft flight times to avoid times of known bird movement; 

 Modifying the timing of mowing to avoid the breeding season; 
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 Using sickle-bar mowers or other equipment to reduce mower wheel “footprints”, and thus 
bird and chick mortality; 

 Planting vegetation that does not require mowing; 

 Detailed analysis of the inter-specific variations in some processes that can affect local 
populations, such as density-dependence, behavioral responses to aircraft or aversive 
methods (speed of reaction, sensitization, habituation, etc.), and movement between 
suitable patches within and surrounding an airfield. Once this is established, airports could 
create buffer areas based upon the analysis.  

 
Camfield et al. (2011) also suggest improving nesting habitat away from active runways to reduce 
collisions with aircraft and improve adult survival, if enough suitable habitat exists away from the 
runway.A three year study to determine the effects of vegetation structure and management 
regimes on the abundance and distribution of birds on military airfields highlighted the 
importance of tailoring individualized airfield vegetation management plans based on site-specific 
data (Department of Defense Legacy Program 2012). The study found that high risk birds 
decreased in abundance with increasing vegetation height up to about 20-25 inches, while species 
of conservation concern were more abundant in taller vegetation during summer at all three bases 
studied (ibid.). However, STHL use vegetation shorter than 20-15 inches.   
 

Conservation Actions Underway 
 
There are several efforts underway to protect, conserve, and recover STHL. These efforts are being 
implemented by a variety of entities and supported by a variety of funders. The list below 
represents projects or efforts mentioned by USFWS (2010) or that the author is personally aware 
of.  
 
Range-Wide Working Group – This group meets annually to update group members on the latest 
surveys, research and projects directed at streaked horned lark conservation. Group members 
represent many partners, including federal and State wildlife agencies, nonprofits and Joint Base 
Lewis-McChord. The Center for Natural Lands Management convenes and facilitates the meetings. 
 
Genetic Rescue of south Puget Sound Population – This is a two-year effort to transport 
Willamette Valley STHL eggs to active nests at south Puget Sound sites in an attempt to increase 
the genetic diversity of the south Puget Sound population. 
 
Conspecific Attraction Feasibility Study–This two-year research study is examining the feasibility 
of attracting STHL to nearby sites through the use of STHL playbacks and three-dimensional STHL 
decoys. Study sites are at Joint Base Lewis-McChord and the St. John’s Landfill in Portland, Oregon. 
 
Juvenile Survivorship Research–Ongoing work to understand juvenile STHL movement, 
survivorship, and habitat use in the Willamette Valley. 
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Ongoing Monitoring of Occupied Sites in Washington – Annual monitoring using standardized 
protocols occurs at all known occupied Washington sites.Port of Portland is also conducting 
annual monitoring at sites they own. Results are compiled by the Washington Department of Fish 
and Wildlife 
 
Columbia River Island Habitat Analysis – Ongoing study into the types of habitat used by STHL on 
the Columbia River islands occupied by STHL. 
 
Columbia River Island Habitat Restoration – Ongoing work to conduct habitat restoration actions 
that will benefit STHL and complement habitat creating benefits of dredge deposition.  
 
Port of Portland Candidate Conservation Agreement with Assurances – Development of agreement 
with USFWS to provide assurances to the Port of Portland that should the STHL be listed as 
threatened or endangered under the ESA, the Port would not be required to provide more 
resources or conservation beyond what is agreed to in the conservation agreement. 
 
Thurston County, Washington Habitat Conservation Plan – In its initial planning stages, this 
Habitat Conservation Plan will identify the most valuable prairie habitat in Thurston County to 
prioritize for protection. The ultimate goal is to incorporate species-conservation into local land-
use planning so that a developer who wants to develop land with endangered species habitat may 
be allowed to go through Thurston County for a permit rather than USFWS. 
 
Ongoing research on Scotch broom control techniques and native plant propagation  – Numerous 
projects are currently researching the best strategies and techniques for native prairie restoration. 
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