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Introduction 
 
 

One of the most distinctively marked subspecies of the variable horned lark 
complex (Eremophila alpestris), streaked horned lark (E. a. strigata, hereafter strigata, 
Fig. 1) is restricted to the U.S. Pacific Northwest and southwestern British Columbia, 
Canada.  It was formerly common across its breeding range, but has undergone extensive 
range retraction and (presumed) population decline in the previous half-century because 
of habitat loss and alteration.  Breeding populations in Canada, northern Washington, and 
in Jackson County, Oregon have likely been extirpated.  Although no rigorous range-
wide population estimates have been made, recent survey efforts suggest that the global 
population of this subspecies may be fewer than 1,000 individuals (Stinson 2005). The 
subspecies was recently listed as a Candidate for protection under the U. S. Endangered 
Species Act.   
 

Although populations are vulnerable at present, strigata’s general ecological 
requirements provide opportunity for a cooperative (public and private sector) effort to 
effectively restore and protect populations before more stringent federal protections are 
required.  Information on general habitat associations, population distribution, and 
population size is needed to facilitate development of habitat management 
recommendations and conservation strategies.  This report focuses on strigata’s winter 
distribution. 
 

One of the greatest information gaps concerning the distribution of this subspecies 
is its winter range.  The southern Puget Trough, Lower Columbia River Valley, 
Willamette Valley, southern Washington coast, and the valleys of northern California 
were all historically reported to host varying numbers of strigata in winter [for a very 
thorough review of  historical reports of strigata’s distribution, see Stinson (2005)].  The 
bulk of these reports, however, were made no later than the early 1940’s when strigata 
was presumably much more common than it is today, and when less was known about 
subspecific plumage variation in the horned lark complex.  Following the beginning of 
strigata’s breeding range retraction sometime in the early to mid-twentieth century, 
nothing has been published of its winter range.  That which was published prior to that 
time is replete with speculation and probable misidentification (Behle 1942), so that prior 
to 2003, there was very little reliable knowledge of the non-breeding habits of this 
subspecies, nor whether strigata is even visually separable from other races in winter. 

 
Recognizing that distribution in the non-breeding season can be as important to 

conservation efforts as that during breeding, an effort was begun in 2003-2004 to 
delineate strigata’s geographical distribution during the winter months (defined as 
November through February for the purposes of the study).  The study was continued in 
the winter of 2004-2005, and completed during the winter of 2006-2007 with surveys of 
suggested historical wintering sites in southern Oregon and northern California.  
Although a summary of the three winter seasons will be presented, it is the latter field 
season (2006-2007) that will be the main focus of this report.   
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This report has 2 objectives: 1) to summarize what is now known of strigata’s 
winter distribution with focus on surveys conducted in 2006-2007, and 2) to summarize 
the qualitative survey data of strigata’s winter habitat preferences collected during 3 
seasons of distributional surveys.  
 
 

Methods 
 
Definition of Survey Area 

 
By referencing current knowledge of breeding range, published historical reports 

of winter occurrence, and recent reports from amateur ornithologists, strigata’s potential 
winter range was defined as southern Washington and Oregon west of the Cascade 
Mountains, the Klamath Basin, and the grassland valleys of northern California.  The 
northern half of strigata’s historic breeding range in northern Washington and southern 
British Columbia was not covered because the breeding population there has almost 
certainly been extirpated (Pearson & Altman 2005), and because that portion of the 
breeding range has rarely been reported to hold horned larks of any subspecies in winter, 
historically or recently. 

 
Distributional Surveys 
 

The surveys were predicated upon the idea that subspecies of northwestern horned 
larks are consistently visually separable in the field.  Before fieldwork began in 2003, 
examination of prepared specimens and field observation showed that strigata is, with 
good enough viewing conditions, separable from all other subspecies likely to be found 
within the potential wintering area (Figs. 1A-1B).  Robinson and Moore (In prep.) report 
that: 

 
 “Identification of horned lark subspecies in the field is challenging, but feasible in the Pacific 

Northwest with good enough viewing conditions.  Strigata is boldly and brightly marked compared with 
most other subspecies.  Males in fresh plumage tend to be bright yellow on the upper breast, face, auricular 
areas, and supercilium, with brick-red on the nape, lesser coverts, and uppertail coverts. Yellow often 
extends below the black breast bar and blurry to crisp fine reddish streaking is typically present below the 
breast bar.  Dorsal feather centers are very dark (blackish) with warm brown feather edgings that wear off 
with the passage of time since post-breeding molt.  Strigata can thus appear cinnamon brown dorsally in 
the Fall and Spring, progressing to dark blackish-brown as the summer progresses.  All of the above 
markings are brighter in color than the corresponding markings on merrilli, a subspecies that breeds east of 
the Cascades but winters uncommonly in western Oregon.  In merrilli, the yellow on the head is usually 
less extensive, often fading from yellow to whitish toward the rear of the supercilium, and yellow below the 
breast bar is uncommon.  Streaking below the breast bar is sometimes present but is usually browner and 
less extensive than in strigata.  Dorsal feather centers are very dark as in strigata, but the feather edgings 
are varying shades of grayish giving this subspecies a much duller, colder dorsal coloration than strigata in 
Fall and early Spring.  Dorsal coloration of the two subspecies converges as the feather edgings wear off.  
Females and immatures of strigata and merilli can appear very similar.  With some practice, however, 
female types can be easier to separate than males.  Like males, female strigata 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.  Females of 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.  These differences in dorsal coloration are subtle but very consistent. 
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Arcticola and alpina are not difficult to distinguish from strigata and merrilli.  These two 

subspecies of high latitude and elevation, respectively, 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 streaking below the much narrower black breast bar.  Elsewhere (Moore 
and Robinson, in prep) we present quantified measures of plumage colors and provide detailed keys for 
field identification of northwestern horned lark subspecies.” 
 

Surveys conducted in the winter of 2003-2004 indicated that various forms of 
point count methodology were inadequate for surveying sparsely distributed, flocking 
grassland birds (Robinson & Moore 2004).  All subsequent surveys were conducted using 
a modified form of so-called look-see surveys described in Bibby and Burgess (1992).  
Such surveys are conducted using prior information to form a search image for 
potentially occupied habitat in the landscape of interest.  This is feasible because horned 
larks of all subspecies share an affinity for a common habitat structure; they require 
treeless expanses with a significant proportion of flat, bare ground, often characterized by 
sparse weedy annual vegetation, the seeds of which provide the bulk of their winter food 
(Beason 1995).  Observers traveled all of the publicly accessible roads in a given survey 
area in search of such habitat.  Plots were randomly chosen in 2003-2004 and sampled 
the entire Willamette Valley; entire geographic features (valleys) were covered in 2006-
2007.  When potential habitat was located, observers made visual and aural observations 
for at least 20 minutes (most often from the roadside as almost all surveyed land was 
privately owned) to ascertain whether horned larks were present.  The lengthy 
observation period was required because larks are often silent for long periods in the 
winter and often feed unobtrusively among weedy annual vegetation, making them 
difficult to detect in fields that are not accessible on foot.   

 
Upon locating wintering larks, observers recorded the number of birds and 

identified them to subspecies where possible.  Geographic coordinates and qualitative 
habitat descriptions were also recorded. 

 
Look-see surveys have the advantage of maximizing observer effort when the 

area to be surveyed is very large, the number of observer hours is low, or both.  This was 
especially important in the 2006-2007 survey effort, during which a single observer 
targeted the combined areas of the Rogue River (including the I-5 corridor to Ashland, 
Jackson County, OR), Klamath (Klamath County, OR), Shasta (Siskiyou County, CA), 
and northern Central Valleys (Shasta and Tehama Counties, CA).  These methods work 
especially well for these surveys since the object was to determine strigata’s winter range 
and not to obtain an exhaustive count of wintering individuals. 

 
In all 3 winters, I also solicited information from local amateur ornithologist 

communities on recent and current sightings of horned larks anywhere in Oregon and 
Washington west of the Cascades, and in the pasture and agricultural lands of Klamath, 
Shasta, Siskiyou, and Tehama counties.  After receiving a report, an observer visited the 
site to confirm the presence of larks and to record the same data as listed for the look-see 
surveys above. 
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Qualitative Habitat Assessment 
 
Because we did not have access to lands for detailed habitat measurements, the 

assessment of strigata’s habitat is based on visual estimates.  We recorded the dominant 
vegetation cover of occupied horned lark habitat during the course of point count and 
look-see surveys in all 3 winters of the study.  If vegetation was present, we estimated its 
height in inches (later converted to cm), and the fraction of ground it covered to the 
nearest 10%.  We also recorded the general landscape type in which the habitat was 
found (e.g., agricultural, industrial, etc.). 

 
Results 

 
Summary of 2003-2005 distribution 
 
 The 2003-2004 and 2004-2005 winter seasons are reported elsewhere (Robinson 
& Moore 2004; Pearson et al. 2005, respectively) so I will summarize here.  Numbers 
and locations of all larks observed during the 3 field seasons are summarized in Appendix 
1. 
 
• During winter 2003-2004, surveys were limited to the Willamette Valley, Multnomah 
County, and parts of coastal Washington.  905 larks were discovered in 7 Oregon 
counties as well as 1 inland and 2 coastal Washington counties.  As shown in Figure 2, 
the great majority of these birds were found in the central Willamette Valley.  Of this 
total, 472 were confirmed strigata, 293 were of other subspecies, and 140 were 
undetermined due to poor viewing conditions.  It is likely that most of the undetermined 
birds were strigata, given the location of the sightings.  The northernmost and 
southernmost flocks encountered contained no strigata (Fig. 2). 
 
• During winter 2004-2005, surveys were limited to the central Willamette Valley, 
parts of Jackson County, OR, all of the lower Columbia River Valley, and the southern 
Puget Trough.  In this effort undertaken cooperatively with the Washington Dept. of Fish 
and Game, we counted 680 larks in 8 Oregon counties and 4 Washington counties (Fig. 
3).  543 of these were confirmed strigata, 127 were of other subspecies, and 10 were 
undetermined.  This survey was not as intensive as that performed during 2003-2004, but 
it was broader in geographic scope.  We found one small flock of 12 E. a. merrilli near 
Ashland in Jackson Co., Oregon, and 12 birds (total) at two sites in the northern extreme 
of strigata’s current breeding range in Pierce and Thurston Counties, Washington, 75% 
of which were also merrilli.  The larks detected between these northern and southern 
extremes were 80% strigata (106/540 were of other subspecies).  Figs. 3A-3B show 
magnified views by region to allow a more accurate graphical representation of winter 
lark distribution. 
 
2006-2007 Distribution 

 
The 2006-2007 season included look-see surveys conducted in agricultural lands, 

grasslands, pastures, and airports of the targeted southern valleys.  Table 1 shows the 
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effort characteristics of the surveys, listed by geographic area.  I again surveyed the 
Willamette Valley (although not systematically), paying particular attention to the 
general areas (not individual sites) that have held wintering populations consistently 
since 2003.  Numbers and locations of all larks detected in 2006-2007 are listed in 
Appendix 1.   

 
• All 380 larks detected south of the Willamette Valley were of subspecies other 
than strigata (Fig. 4).   
 
• In contrast, during all 3 winters of the study, 55%, 80%, and 81% (in 
chronological order) of larks detected in the Willamette Valley were strigata.  
Those numbers increase to 73%, 82%, and 96% if all unidentified larks detected 
in the Valley were strigata, which is plausible. 
 
• The Rogue and Umpqua River Valleys, former breeding locations for strigata, 
produced no larks at all during winter 2006-2007 (and only one flock of 12 
merrilli in 2004-2005).  One small flock of merrilli well off the floor of the Rogue 
Valley (lost Creek Reservoir, Jackson Co., OR) may have been altitudinal 
migrants from nearby high peaks of the Cascades. 

 
 
Qualitative Habitat Assessment 
 

Strigata prefers winter habitat with local characteristics attractive to all subspecies 
of horned lark.  Such habitat has an open setting with little or no shrub/tree cover, a 
significant component of bare ground, and some source of small seeds or invertebrate 
prey (Beason 1995).  At the landscape scale, the flattest regions of the Willamette Valley 
and those with the sparsest inter-field tree cover contain the most wintering flocks (Fig. 
5).   
 
 Mean estimated percentage of bare ground in occupied horned lark habitat (all 3 
winters combined) was 77% (s = 19.3, range 40-100%, n = 46).   
 

Habitat types in which strigata was found can be broken down into two 
categories: agricultural and semi-natural.  Agricultural habitats are those formed in the 
pursuit of agricultural production.  These were almost always cultivated fields or 
gravelled roads (or runway shoulders) that are an integral part of the agricultural 
landscape in the Willamette Valley (Figs. 6A-6H).  Semi-natural habitats were those 
formed by geological and/or meteorological action (e.g., accretion sand flats at Midway 
Beach, Fig. 6J), or those that mimic such habitats (e.g., dredge spoil deposition sites that 
mimic scoured riverine sand flats, Fig. 6I). 

 
Strigata’s winter distribution is geographically split with respect to these two 

habitat types.  All strigata detected in Washington and the Columbia River Valley were 
found in semi-natural habitats; either sand deposition sites or remnant native prairie such 
as those found on military reservations southeast of Tacoma.  All strigata detected south 
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of the Columbia River Valley were found in agricultural habitats.  The Corvallis Airport 
is a potential exception, but it is designated agricultural habitat because the great majority 
of its area is leased to farmers and sown in a grass seed crop.  Over the course of all 3 
winters, 957 strigata were found in agricultural habitats and 307 were found in semi-
natural habitats.  Specific habitat types for each site occupied by strigata are listed in 
Appendix 1.   

 
Occupied grass crop fields almost always have a weedy annual component that 

gives them a recognizable appearance when compared with the majority of cultivated 
grass fields in the valley (App. 1, Figs. 6A-6B, 6E, 6H).  Occupied clover fields are often 
less obviously diverse in annual plant remnants than are grass fields (Figs. 6C-6D).  
Harvest residue is the other commonly occupied agricultural habitat; these fields often 
have no annual vegetation component at all (Fig. 6F). 

 
Semi-natural habitats of the lower Columbia River Valley and coastal Washington 

are of two types: marine accretion flats that tend to be dominated by Ammophila beach 
grasses but with interspersed seed-producing annuals (Fig. 6I), and riverine dredge spoil 
deposition sites with variable growth of floodplain annuals that is dependent upon the 
intensity of dredging and other activities (Fig. 6J).   

 
 

Summary and Discussion 
 
Distribution in the Willamette Valley 
 

The central Willamette Valley; Polk, Linn, Benton, Marion, and Lane Counties; is 
the heart of strigata’s winter range (Fig. 2).  Strigata is by far the commonest of the 
wintering lark subspecies in this flattest, most open agricultural land in the valley.  It will 
likely turn out that this area hosts the densest breeding population of strigata as well, but 
the definitive surveys have yet to be completed.  

 
The region between the greater Portland metro area and Polk/Marion Counties 

(Yamhill, Clackamas, and Washington Counties) likely does not host a large wintering 
presence of strigata.  None were discovered there in the 2003-2004 portion of the study, 
but there is enough agricultural activity that they do likely occur in small numbers that 
went undetected by our sampling scheme.  Winter reports of horned larks from this area 
by amateur ornithologists are very infrequent, lending support to the result of our 
systematic surveys. 

 
From work undertaken at the Corvallis Airport in 2006-2007, it is apparent that at 

least some strigata are resident within a well defined area if year-round habitat is 
available.  Other local populations are likely “resident nomads,” breeding in one set of 
agricultural fields and wintering in whichever nearby field is most suitable. 
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Distribution in Washington and the Lower Columbia River Valley 
 

There are smaller but not inconsequential wintering flocks in the lower Columbia 
River Valley and a few sites in coastal Washington (Fig. 3).  During winter 2004-2005, 
these birds comprised 40% of the total observed wintering population.  Because of the 
patchiness and the relatively compact nature of these coastal and riverine habitats, and 
because viewing conditions and site access were relatively good there, it is likely that 
most larks wintering in the area were counted.  In contrast, it is unknown what proportion 
of wintering strigata were observed during surveys in the rest of the winter range because 
of the diffuse and expansive nature of the habitat there and the often poor access to it, but 
it is likely much lower than in the coastal and riverine portion of the range.  The actual 
proportion of the population wintering in Washington and the lower Columbia River 
Valley is, therefore, probably substantially lower than 40%.  

 
Each of the wintering sites in Washington and the Lower Columbia River Valley 

also has an established breeding population, suggesting that some component of these 
wintering flocks are permanent residents.  This has been confirmed for several individual 
larks that were color-marked during the breeding season and resighted at the same 
location in winter (unpub. data).  Some birds from this population, however, do spend the 
winter at sites other than those at which they bred (or were raised), some moving short 
distances between Columbia River sites and others moving almost the length of strigata’s 
range (see Pearson et al. 2005). 

 
Most of the substantial breeding presence in the southern Puget Trough (Olympia 

Airport, Ft. Lewis Army Base, McChord Air Force Base, Shelton Airport, et al.) winters 
elsewhere, likely to dredge material deposition sites along the Columbia River or in the 
Willamette Valley (see Pearson et al. 2005).  Historical reports confirm that this 
movement has occurred at least since the beginning of last century (Bowles 1900).  

 
Distribution in the Klamath Basin; Rogue and Umpqua River Valleys; and Shasta and 
northern Central Valleys 
 

Presently, the weight of evidence strongly indicates that strigata does not winter 
anywhere south of the Willamette Valley; of 380 horned larks detected in 9 flocks during 
the winters of 2004-2005 and 2006-2007, none were of that subspecies.  The great 
majority of these (89%) birds were detected in the Shasta and northern Central Valleys 
where there is more extensive lark habitat in dry grasslands and pastures.   

 
Although it has been suggested that strigata winters east of the Cascades with 

migrant flocks of merrilli, no surveys were conducted there because the author agrees 
with several other ornithologists who point out the improbability of any species forsaking 
the relatively mild climate of lowland western Oregon for the much harsher winter 
conditions of the eastern 2/3 of the state [see Behle (1942) for discussion].  The reported 
larks were very likely migrants showing more than usual yellow below the black bib, a 
variant that occurs uncommonly but regularly in populations of merrilli (unpub. data). 

 10



Moore- Streaked Horned Lark Winter Distribution 

 
Many of the historical reports of strigata from these areas may have been the 

result of simple taxonomic confusion; without access to all existing specimens and good 
color photographs, ornithologists of the early 20th century often had to rely on written 
descriptions for subspecific identification.  That is a very difficult task in the best 
circumstances, and many reports and specimens of strigata from south of the Willamette 
Valley have since been reclassified as other subspecies (Behle 1942; Stinson 2005).  
Another possibility is that the breeding population in the nearby Rogue River Valley, 
Oregon, moved south in winter to the grassland valleys of northern California.  This will 
have to remain speculative, as there are no published records of winter distribution in the 
Rogue Valley, and that population is now assumed to be extirpated.  However, Behle 
(1942), the author of one of the most extensive and recent reviews of the western horned 
larks, states: “in the material that I have had to examine, there are no examples of strigata 
from California.”  He also implies that winter sight records of strigata in northern 
California should be viewed with caution because sierrae, the high elevation breeder in 
the northeast Sierra Nevada and a close physical match with strigata, winters in that area.  
See more discussion of this below. 

 
Based on winter 2006-2007 look-see surveys, the Klamath Basin and the Umpqua 

River Valley are depauperate in good lark habitat, and consequently host few or no larks 
in winter.  Christmas Bird Count (CBC) data supports this assertion.  The Klamath Falls 
CBC has found horned larks in only 6 of the last 20 winters and the Roseburg count 
(Umpqua River Valley) has found 1 lark in the 31 years of its history.  None of these 
larks have been identified to subspecies. 

 
The Rogue River Valley is also poor in horned lark habitat, but its history is more 

interesting and may offer some insight into the status of strigata in Jackson Co. and 
northern California.  Several ornithologists of note agreed that the horned larks 
populating the Rogue Valley in the 1900’s were strigata, despite the fact that the 
population was disjunct from the larger, contiguous populations of strigata to the north, 
and was geographically much closer to the ranges of other subspecies to the south and 
east (see Behle 1942).  Interviews with amateur ornithologists in Jackson Co. suggest that 
horned larks were not uncommon breeders in the area into the late 1970’s/early 1980’s, 
after which they apparently disappeared for unknown reasons.  This account is confirmed 
by a few published records and by a series of specimens collected from around Medford 
in the mid-1970’s, now housed at the museum of vertebrate zoology, University of 
California at Berkeley.  Medford’s CBC records show a markedly similar temporal 
pattern of lark occurrence in winter.  Horned larks were encountered on 13 of 22 winter 
counts following (and including) 1962, the year the count tallied and subsequently 
maintained at least 50+ observer hours.  In the 22 winters following that period (1984-
2006), larks were recorded 6 times with the 3 most recent of those occurrences totaling 8 
individuals (see App. 2 for further analysis of this trend).  The coincident timing of this 
decline in winter records with the decline in strigata’s local breeding population suggests 
that strigata was resident in the valley, and argues against the suggestion that migratory 
Rogue Valley larks were the source of winter strigata reports from northern California. 
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Streaked Horned Lark Site Fidelity, Washington and the Lower Columbia River Sites 
 
The dredge material deposition site owned by the Port of Portland (Rivergate in 

App. 1, Multnomah County, OR), held substantial wintering flocks in all 3 winters.  With 
the exception of this site, none of the northern sites were surveyed in all 3 winters of the 
study, and it is, therefore, unknown whether any of these hosted winter populations of 
strigata in all 3 winters.  Several of the sites held strigata in at least 2 of the 3 winter 
seasons, but given what we know of lark habitat affinities, it is likely that 5 of the 
surveyed sites in this region have winter habitat that may be permanently occupied by 
strigata.  All of these sites were located in coastal Washington or the lower Columbia 
River Valley where sandy soil and/or harsh weather conditions promoted consistently 
sparse, weedy vegetation interspersed with extensive bare ground; these sites are depicted 
graphically in Figure 7, and are listed in bold lettering in Appendix 1.  All of these sites 
also have resident breeding populations. 
 
Streaked Horned Lark Site Fidelity, Willamette Valley 
 
 All of the sites in the Willamette Valley that hosted more than 15 larks of any 
subspecies during winter 2003-2004 were surveyed in all of the project’s 3 winter 
seasons.  In contrast to those described in the previous section, all of these sites were 
agricultural fields, and none held larks for more than 2 winters.  Agricultural 
management activities usually destroyed suitable habitat after a single winter.   
 

Of sites that were not surveyed in all 3 winters, the Corvallis Municipal Airport is 
the only one that has potential as a permanent wintering site.  It sits in one of the most 
open landscapes in the valley, and the verges of the runways and taxiways are gravelled 
and sprayed with herbicide annually, providing the consistent disturbance needed to 
create long, linear areas of bare ground/asphalt with very sparse annual vegetation.  
Although we gained access to the airport only in 2006-2007, subsequent conversations 
with local amateur ornithologists and our breeding data from the area suggest that it is 
highly likely that there is a consistent wintering population there.  It is possible that there 
are localized areas with these characteristics elsewhere in the Willamette Valley, but they 
were either inaccessible to our survey teams, or were in locations not included in our 
surveys.   

 
 

Streaked Horned Lark Winter Habitat- Agricultural 
 

On casual inspection, it might appear that winter habitat for strigata is abundant 
in the agriculturally dominated Willamette Valley given the species’ predilection for 
open spaces with extensive bare ground.  While this is an accurate characterization of 
horned larks’ favored habitat structure, it does not fully describe their habitat needs.  This 
is reflected by the fact that disturbed agricultural fields in the valley generally do not host 
larks in winter unless the fields are cultivated in a way that encourages over-winter 
retention of small seeds upon which larks forage.  Larks were rarely found in completely 
bare agricultural soil or in “properly” maintained grass crop fields, but were routinely 
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found in cultivated fields with an obvious component of small, non-crop annual 
vegetation (App. 1).  So, while there is a great deal of bare ground in the valley’s open 
agricultural settings, the great majority of it in any one winter is of poor quality for 
strigata, presumably because of a lack of suitable forage.   It is also possible that 
unoccupied fields are, in fact, suitable, but because there are relatively few strigata, 
concentrated in winter flocks, they choose only the most attractive fields from a wide 
array of variable quality fields.   

 
Lack of annual plant diversity in occupied clover fields  may be due to the fact 

that the clover itself provides winter forage.  Depending upon variety, clover seeds are of 
the size range favored by strigata (unpub. data), and because clover is planted as a 
nitrogen fixing cover crop, the plants are often left to seed without harvest.  In most 
cases,  it is not clear what mediates larks’ attraction to harvest residue (Figs. 6F).  
Presumably there is remnant seed of the appropriate size class, but larks were also 
observed capturing and eating larval arthropods in two fields with harvest residue, and 
casual inspection of these fields uncovered several such larvae (probably cranefly larvae, 
Tipula sp.) in clumps of residue.  This was an uncommon occurrence, however; larks in 
these fields were most often observed pecking rapidly at items too small to be seen even 
at close range with high magnification.  This latter behavior is typical of larks feeding on 
small (~1mm) seeds of annual plants.   
 

Gravel roads that passed through agricultural areas were used uncommonly and 
probably hold windblown seeds of the annual plants that grow commonly on the road 
shoulders.  They may also serve as a source of grit that many seed-eating birds require for 
digestion of their food (although the literature is unclear about whether larks employ grit 
in this manner).  Other agricultural odd areas, such as the margins of the drainage pond in 
figure 6G, can provide local patches of very attractive habitat if they are set in an 
appropriately open landscape.  They can be subject to natural disturbance regimes (in this 
case the rising and recession of water levels) conducive to the growth of seed producing 
weeds and patches of bare ground. 
 
 An analysis of several landscape scale variables as they relate to the occurrence of 
winter lark populations is planned by the author, but is outside the scope of this report.  
Made possible by recent advances in geographic information technologies, this analysis 
will help to determine which landscape elements are associated with winter lark fields, 
and how the size and shape of individual fields may affect strigata’s choice of winter 
habitat. 
 
Streaked Horned Lark Winter Habitat- Semi-natural 
 
 Remnant prairies of the southern Puget Trough are apparently not important 
wintering areas for strigata, though they are important breeding areas.  Historical record 
and recent surveys confirm that most of the breeding population leaves the area in winter. 
 
 Beach or inlet accretion flats in Washington provide critical breeding and 
wintering habitat for the only remaining coastal populations of strigata.  Winter ecology 
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at these sites is poorly understood, however, and should be investigated to determine how 
changes in these dynamic landscapes may affect strigata populations in the future. 
 
 Dredge spoil deposition sites along the lower Columbia River are attractive 
wintering habitat for strigata for two reasons; they are usually isolated and thus receive 
little human disturbance in winter, and in the absence of consistent mechanical 
disturbance they produce dependable crops of sparse annual vegetation (see Fig. 6I).  
Sites of sufficient size are capable of supporting large flocks, as evidenced the 
(minimum) 177 larks wintering at Rivergate in Multnomah, Co., Oregon, 2003-2004 
(App. 1).   
 
 
Conservation and Recovery 
 

The role that winter habitat has to play in the recovery of streaked horned larks 
within their current range is unclear.  While it is obvious that there must be sufficient 
good quality winter habitat in the proper geographic regions to assure adequate over-
winter survival, the degree to which current habitat area/distribution is meeting this need 
for existing populations, and the degree to which current habitat area and distribution has 
the potential to meet this need for increasing lark numbers in the future, is entirely 
unknown.  Understanding those relationships will require focused demographic studies 
that are well beyond the scope of this project. 

 
Having said that, it is important to note that, at present, strigata is largely 

dependent on winter habitat that is ephemeral at best, and consistently targeted for 
destruction at worst. Rephrased, if Willamette Valley farmers had their way, the best 
streaked horned lark winter habitat (abundant weeds and bare ground) would not exist 
because the presence of its most important characteristics usually signal problems for 
agricultural production.  A simple change in the regional distribution of crop types or 
advances in field husbandry techniques could significantly impact the availability of 
habitat in the core of strigata’s winter range.  It would be prudent then, considering 
strigata’s rarity and singularity, to manage conservatively and make sure that quality 
habitat is available at key points in strigata’s Willamette Valley range, regardless of how 
poorly we understand the relationship between winter habitat and demography.  

 
 This last statement is especially true given that larks concentrate into winter 
flocks that often exhibit season-long affinity for relatively small patches of habitat.  
Appropriately distributed across Polk, Benton, and Linn Counties, five 40 ha fields of 
good quality habitat could likely provide sufficient winter resources for the majority of 
the existing population.  Such patches of habitat should also be relatively easy and 
inexpensive to create, requiring only slight modification to practices commonly used in 
the western Oregon agricultural landscape.  Although probably requiring some 
modification by the federal and state agencies responsible for administering them, 
agricultural incentive programs may be tapped as a source of revenue for creation of 
winter habitat on privately held agricultural land.  The author is currently exploring these 
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and other avenues for habitat creation on appropriate public lands in the Willamette 
Valley. 
 
 Winter lark habitat in the lower Columbia River Valley and coastal Washington 
seems to be more stable than agricultural habitat at present.  The coastal areas currently 
occupied in winter are nearly all on public land and most are being concurrently managed 
for snowy plover (Charadrius alexandrinus).  They are thus more securely protected than 
all other wintering sites.  Although much of this habitat is probably occupied annually, 
most of it would probably benefit from some relatively simple management practices.  
For example, some of the variation in the number of larks wintering at the Rivergate site 
in northwest Portland may have been due to patchy increases in density of vegetation, a 
problem easily solved by grading the field in the appropriate season (which has occurred 
at intervals over the last 4 years).   
 

Because almost all of the recorded winter habitat in this region is publicly owned, 
and because much of it is used for little other than dredge material deposition, the 
potential for long-term management of the sites in this region is good.  A collaboration 
between the Port of Portland, the Army Corps of Engineers, and any of several research 
institutions could facilitate the development of a long-term management plan for lark 
habitat preservation throughout the lower stretches of the river.   

 
It should be noted, however, that some of this publicly owned land is slated for 

uses that will render it unsuitable as lark habitat.  The habitat patch that hosted the largest 
annual aggregation of larks in this region (the Rivergate site mentioned above) is being 
developed as this report is being prepared.  A collaboration between Portland Metro, the 
Port of Portland, and researchers at Oregon State University is investigating the potential 
to recreate some of this disappearing habitat at the adjacent St. John’s (decommissioned) 
landfill, but short-term success in that venture will replace only a small fraction of what is 
being lost at Rivergate.  
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Locale Mileage During 
Survey 

Sites 
Surveyed 

Sites with 
Horned Larks1 

Sites with 
Strigata 

Total Larks1,2 

      
Umpqua River  
Valley 

71 9 0 0 0 

Rogue River 
Valley and 
surrounding 

298 24 1  
(1) 

0 4, 
(12) 

Klamath Basin  18 1 0 26 
Shasta Valley 232 31 3 0 178 
Northern Central 
Valley 

346 61 3 0 160 

Willamette Valley 90 13 8 8 309 [251] 
      
Totals 1037 156 16 (1) 8 677 (12) 
1 

Parenthetical values refer to data acquired in winter 2005-2006 see (Pearson et al. 2005). 
2 

 Bracketed value is number of strigata.
 

 
Table 1-  Effort characteristics and summary of streaked horned lark surveys in 6 Oregon 
and northern California basins, winter 2006-2007.
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1A 

 

 

1B 

Figure 1A- Two typical male streaked horned larks in basic plumage, Portland, Oregon, 
December 2003.  Note the extensive yellow in the face, supercilium, and throat, and the 
bright brick-red nape and rump, all characters that distinguish this race from neighboring 
forms. 

 
Figure 1B-  A typical female streaked horned lark in fresh basic plumage, Portland, 
Oregon, December 2003.  Note the extensive yellow in the face, supercilium, and throat; 
the brick-red median and lesser coverts (partially hidden in breast feathers); and the warm 
cinnamon crown, nape, and collar, all characters that distinguish this race from 
neighboring forms. 
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Figure 2-  Locations of horned larks recorded during 2003-2004 surveys.  Note that most 
of the larks of unknown subspecies (green) shown in the central Willamette Valley were 
likely streaked horned larks.  Arrows point to the flock’s actual location, the character for 
which has been offset for clarity.  Sum of fields shows size of a circle representing 41 
larks in total; all other circles are proportional to this scale.
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Figure 3-  Locations of horned larks recorded during 2004-2005 surveys.  Arrows point 
to the flock’s actual location, the character for which has been offset for clarity.  Sum of 
fields shows size of a circle representing 41 larks in total; all other circles are 
proportional to this scale.

 21



Moore- Streaked Horned Lark Winter Distribution 

 
 
 
 
Figure 3A-  Magnified view of locations of horned larks recorded during 2004-2005 
surveys in central western Oregon.  Arrows point to the flock’s actual location, the 
character for which has been offset for clarity.  See Figure 3 for overall distribution.  Sum 
of fields shows size of a circle representing 41 larks in total; all other circles are 
proportional to this scale.
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Figure 3B-  Magnified view of locations of horned larks recorded during 2004-2005 surveys in northwestern Oregon.  Arrows point 
to the flock’s actual location, the character for which has been offset for clarity.  See Figure 3 for overall distribution.  Sum of fields 
shows size of a circle representing 41 larks in total; all other circles are proportional to this scale.
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Figure 4-  Locations of horned larks recorded during 2006-2007 surveys.  Arrows point 
to the flock’s actual location, the character for which has been offset for clarity.  Sum of 
fields shows size of a circle representing 82 larks in total; all other circles are 
proportional to this scale.  Notice that streaked horned larks are not found anywhere 
south of the Willamette Valley.
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Figure 5-  Relief map of the winter range of streaked horned lark.  Note that the bulk of 
recorded flocks are recorded in the most open and flattest part of the Willamette Valley.
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Figure 6A-  Coville Road, Polk County, Oregon, 2003-2004.  A perennial grass field with large patches of bare ground interspersed 
with patchy witch grass (Panicum sp.), a common weed.  This field is adjacent to Baskett Slough NWR.
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Figure 6B-  Blatchford Road, Linn County, Oregon, 2003-2004.  Another perennial grass field.  Notice the dead weedy annual growth 
interspersed amongst the widely spaced clumps of crop grass.
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Figure 6C-  Davis Road, Linn County, Oregon, 2003-2004.  This is a fallow clover field with patches of moss and dead weedy annual 
growth. 
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Figure 6D-  Greenville Road, Lane County, Oregon, 2003-2004.  This weedy clover field hosted a flock of dusky horned larks 
(merrilli) all winter.  Notice the more tightly spaced vegetation than in the previous photos.
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Figure 6E-  Linn County, Oregon, 2004-2005.  This is an example of potentially suitable habitat that was common in the Willamette 
Valley in all 3 winters, but which was only very rarely occupied, presumably due to lack of forage.  This field was in the most open 
section of the valley, had extensive bare ground, but no weedy annual vegetation.
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Figure 6F-  Creek Road, Linn County, Oregon, 2004-2005.  This field hosted a large flock of strigata all winter, but what mediated 
the attraction was unclear.  There were no obvious remnants of weedy annual vegetation (the dead vegetation is crop residue).  Nearby 
Malpass Road hosted a similarly sized flock in similar habitat (but with more residue).  Interestingly, three of the Creek Road flock 
were birds color-marked as nestlings and adults in Washington, establishing the existence of relatively long-distance migration in the 
northern populations of this subspecies.
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Figure 6G-  At left is a drainage pond, Livermore Road, Polk 
County, Oregon, 2004-2005.  Notice the thick growth of annual 
plants, bordered on the margins by ground left bare by receding 
water.  Above is the field immediately adjacent to this pond 
which was also used by the flock.  This field was level, bare 
earth that had been undisturbed long enough to develop a 
covering of moss and small annual plants. 
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Figure 6H-  Guerber Road, Benton County, Oregon, 2004-2005.  This patchy perennial grass field (left) is not obviously good lark 
habitat until close inspection reveals that the tan chaff is not crop residue but the remains of witch grass (right) with interspersed bare 
ground.  Streaked horned larks feed on the small seeds this weed produces in abundance.  This field hosted larks of at least 3 
subspecies along with multiple Lapland longspurs and a chestnut-collared longspur; the latter two uncommon and very rare 
(respectively) winter visitors in the Willamette Valley.
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Figure 6I-  Rivergate, Multnomah County, Oregon, 2003-2004.  Dredge material deposition site with sparse growth of seed producing 
annual plants.  This field hosted variable numbers (36-77) of streaked horned larks in all 3 winters of the study.  Dredge material 
deposition sites in the lower Columbia River Valley likely mimic historic sandy floodplain habitat that received regular disturbance 
before flood control measures were made possible by construction of large upstream dams.
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Figure 6J-  Midway Beach, Pacific and Gray’s Harbor Counties, Washington, 2003-2004.  Along with the remnant prairies of the 
southern Puget Trough, this coastal habitat represents the last non-anthropogenic habitat occupied by streaked horned larks.  Although 
it is difficult to see in this photograph, this sparse Ammophila beach grass community has a diverse annual component and is adjacent 
to a several hundred meter-wide stretch of unvegetated ocean beach.
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Figure 7-  Sites likely offering long-term winter habitat for streaked horned larks.  It should be noted that other such habitat parcels 
likely exist but were not discovered during the course of surveys.
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 Location Identifier Latitude Longitude Non-
strigata 
Larks

Strigata Larks of 
Unknown 

Ssp. 

Total 
Horned 
Larks

Survey 
Season 

Vegetation Type Veg. 
Hght. 
(cm) 

Bare 
Ground 

(%) 

Landscape Annual 
Weeds?

 Blatchford Rd. 44.520388 -123.007555 3 124 0 127 2003-2004 Grass crop, bare ag soil 2.5, 0 90, 100 Open Ag y 
 Buena Vista 44.799611 -123.132056 0 0 2 2 2003-2004 Harvest residue 2.5 90 Open Ag n 
 Coffin Butte 44.724556 -123.267722 0 0 4 4 2003-2004 Flyover na na Open Ag na 
 Coville Rd. 44.962500 -123.236556 0 112 0 112 2003-2004 Grass crop 13.0 50 Open Ag y 
 Damon Point 46.940889 -124.112472 0 12 0 12 2003-2004 Accretion flat 0-45 70 Ocean Dune na 
 Davis Rd. 44.487306 -123.139917 3 32 0 35 2003-2004 Clover crop 5.1 50 Open Ag y 
 Dawson Rd. 44.360556 -123.304722 25 75 0 100 2003-2004 Grass crop 5.1 90 Open Ag y 
 E. Salem 44.420750 -123.202028 0 0 2 2 2003-2004 Flyover na na Open Ag na 
 Greenville Rd. 44.129278 -123.198611 80 0 0 80 2003-2004 Clover crop 5.1 40 Open Ag y 
 Livermore Rd. 45.035917 -123.246861 0 13 72 85 2003-2004 Mixed ag, gravel road 15.2, 0 70, 100 Open Ag y 
 Rivergate 45.631667 -122.769194 100 77 0 177 2003-2004 Dredge material 0-15.2 80 Industrial Port na 
 Midway Beach 46.768944 -124.096722 0 27 0 27 2003-2004 Accretion flat 0-45 80 Ocean Foredune na 
 Monmouth 44.867444 -123.244278 0 0 13 13 2003-2004 Grass crop 7.6 70 Open Ag y 
 Oakville 44.539111 -123.166722 1 0 0 1 2003-2004 Gravel road 2.5 100 Open Ag y 
 Polk/Benton line 44.722222 -123.211111 0 0 47 47 2003-2004 Clover crop 7.6 70 Open Ag n 
 Rainier 46.106111 -122.959639 1 0 0 1 2003-2004 Riverine beach 5.1 90 Open Riparian na 
 Snohomish/Everett 47.919528 -122.157694 80 0 0 80 2003-2004 Harvest residue unk. 90 Open Ag unk. 
              
Totals    293 472 140 905 2003-2004      
              
 Rivergate 45.631667 -122.769167 8 61 0 69 2004-2005 Dredge material 0-15.2 80 Industrial Port na 
 Livermore Rd 45.035833 -123.246944 1 23 0 24 2004-2005 Banks of drainage pond 15.2 50 Open Ag y 
 Harvest Rd 44.520833 -123.158333 0 0 4 4 2004-2005 Flyover na na Open Ag na 
 Dawson Rd 44.360556 -123.304722 0 0 1 1 2004-2005 Grass crop 20.3 unk. Open Ag y 
 Creek Rd 44.405556 -123.178611 45 125 0 170 2004-2005 Harvest residue, grass crop 0, 12.7 100, 50 Open Ag n 
 Peoria Rd 44.420833 -123.201389 0 2 0 2 2004-2005 Gravel road 0.0 100 Open Ag n 
 Nicewood Rd 44.358333 -123.166667 0 0 1 1 2004-2005 Unk. crop 7.6 unk. Open Ag y 
 Cook Rd 44.379167 -123.183333 0 0 4 4 2004-2005 Grass crop 5.1 unk. Open Ag n 
 Blatchford Rd 44.520278 -123.007500 0 35 0 35 2004-2005 Grass crop 15.2 40 Open Ag y 
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 Location Identifier Latitude Longitude Non-
strigata 
Larks

Strigata Larks of 
Unknown 

Ssp. 

Total 
Horned 
Larks

Survey 
Season 

Vegetation Type1 Veg. 
Hght. 
(cm) 

Bare 
Ground 

(%) 

Landscape Annual 
Weeds?

 Ashland 42.188083 -122.651417 12 0 0 12 2004-2005 Dry pasture 7.6 80 Open Range n 
 Polk/Benton line 44.722222 -123.211111 0 43 0 43 2004-2005 Pumpkin harvest residue 5.1 80 Open Ag n 
 Guerber Rd 44.425000 -123.276389 20 80 0 100 2004-2005 Grass crop 20.3 50 Open Ag y 
 Malpass Rd 44.347500 -123.156944 30 80 0 110 2004-2005 Harvest residue 2.5 90 Open Ag n 
 White's Island 46.148139 -123.312444 2 18 0 20 2004-2005 Dredge material unk. unk. Riverine Island na 
 Lark Island 46.205611 -123.434917 0 1 0 1 2004-2005 Dredge material unk. unk. Riverine Island na 
 Pillar Rock Island 46.250111 -123.575389 0 2 0 2 2004-2005 Dredge material unk. unk. Riverine Island na 
 Miller Sands Island 46.254556 -123.659278 0 1 0 1 2004-2005 Dredge material unk. unk. Riverine Island na 
 Rice Island 46.250944 -123.703972 0 27 0 27 2004-2005 Dredge material unk. unk. Riverine Island na 
 Olympia Airport 46.969500 -122.902750 4 1 0 5 2004-2005 Remnant native prairie unk. unk. Open Prairie na 
 Damon Point 46.940889 -124.112472 0 12 0 12 2004-2005 Accretion flat 0-45 70 Ocean Inlet  na 
 Midway Beach 46.768944 -124.096722 0 30 0 30 2004-2005 Accretion flat 0-46 80 Ocean Foredune na 
 13th Div. Prairie 47.017611 -122.455972 5 2 0 7 2004-2005 Remnant native prairie unk. unk. Open Prairie na 
              
Totals    127 543 10 680 2004-2005      
              
 S. Linn  44.302222 -123.020917 0 0 45 45 2006-2007 Unk. crop 5.1 70 Open Ag y 
 Corvallis Airport 44.491528 -123.291750 0 67 0 67 2006-2007 Gravel flat, grass crop 12.7 90 Open Ag y 
 Baskett Slough 44.959889 -123.247778 10 100 0 110 2006-2007 Grass crop 10.2 50 Open Ag y 
 Buchanan Rd. 44.452250 -123.306139 0 0 2 2 2006-2007 Grass crop 20.3 40 Open Ag y 
 Dawson Rd. 44.358139 -123.306056 0 23 0 23 2006-2007 Grass crop 5.1 90 Open Ag y 
 Field 31 44.410194 -123.300056 0 15 0 15 2006-2007 Sprayed fallow ag field 0.0 100 Open Ag y 
 Lost Creek Resevoir 42.679389 -122.637639 4 0 0 4 2006-2007 Drawn down lake 5.1 90 Forested Lacustrine y 
 Pheasant Rd. Siskiyou 41.759583 -122.541083 16 0 0 16 2006-2007 Horse paddock 0.0 100 Open Range n 
 Yreka-Ager Siskiyou 41.768306 -122.551528 120 0 0 120 2006-2007 Dry pasture 7.6 70 Open Range n 
 Ager Rd. Siskiyou 41.752861 -122.523917 42 0 0 42 2006-2007 Dry pasture 7.6 70 Open Range n 
 Homedale Rd. Klamath 42.138750 -121.717083 26 0 0 26 2006-2007 Harvest residue 5.1 90 Open Ag n 
 Thomes Rd. Tehama 40.063000 -122.202556 81 0 0 81 2006-2007 Harvest residue 7.6 90 Open Ag n 
 Rawson Rd. Tehama 39.988806 -122.202556 55 0 0 55 2006-2007 Harvest residue 0.0 100 Open Ag n 
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 Location Identifier Latitude Longitude Non-
strigata 
Larks

Strigata Larks of 
Unknown 

Ssp. 

Total 
Horned 
Larks

Survey 
Season 

Vegetation Type Veg. 
Hght. 
(cm) 

Bare 
Ground 

(%) 

Landscape Annual 
Weeds?

 Tyler Rd. Shasta 40.115028 -122.168000 24 0 0 24 2006-2007 Dry pasture? 20.3 60 Open Range/Ag y 
 Smith Rd. 44.428056 -123.162667 0 10 0 10 2006-2007 Grass crop, gravel road 15.2, 0 50, 100 Open Ag y 
 Rivergate  45.631667 -122.769194 1 36 0 37 2006-2007 Dredge Material 0-15.2 90 Industrial Port na 
              
Totals    379 251 47 677 2006-2007      
              
              
Grand 
Totals 

   799 1266 197 2262 2003-2007      
 
1 “Flyover” refers to birds detected in flight only. 
 
 
Appendix 1-  Summary of streaked horned lark winter distribution and habitat surveys, 2003-2007.  Location identifiers in bold letters 
are those with potential to be occupied annually in winter; those in bold italic letter are those sites that held substantial wintering 
flocks annually in the 3 winters of the study.
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Count, 1963-2006

0
10
20
30
40
50
60
70
80
90

100
63 65 67 69 71 73 75 77 79 81 83 85 87 89 91 93 95 97 99 1 3 5

Year

#

 
 
Appendix 2- Decline in winter horned lark detections in the Rogue River Valley, Jackson 
County, Oregon.  Variability in the number of annual detections is high, but note that 
only 8 larks have been recorded in the last 14 winters.  The difference in mean lark 
abundance between the two halves of this time period (1963-1984 and 1985-2006) is 
significant (t = -1.74, p = 0.045) as is the difference in the proportion of years larks were 
recorded in the two time periods (t = -2.25, p = 0.015).  There was a trend toward an 
increase in mean number of observer hours from the first half to the second (t = -1.45, p = 
0.077), further strengthening the suggestion of a decline in lark numbers. 
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