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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 

and breeding distribution across the three mid-Willamette Valley National Wildlife 

Refuges (NWR’s).  Because they contain good quality habitat that may be available for 

long-term management, these refuges contain some of the most important breeding sites 

remaining in the valley. 



 

The following report is the result of two exhaustive surveys conducted during the 

breeding seasons of 2006 and 2007, and less rigorous surveys conducted in the winters of 

2005-2007. 

 

This report has 2 objectives: 1) to summarize what is now known of strigata’s 

breeding and wintering distribution across William Finley (Finley), Baskett Slough 

(Baskett), and Ankeney NWR’s, and 2) to summarize quantitative data on occupied 

winter habitat at BS and WF collected winter 2007.  

 

 

 

Breeding Distribution 

 

William L. Finley NWR 
 

Distribution 

 

 In its distribution, the population of strigata at WF is the most consistent of those 

at the 3 refuges.  In both years, more than 80% of the ~20 pairs held territory on fields 12 

and 8.  In 2006, 3 pairs were on territory in field 20, and in 2007, 2 pairs bred in field 31 

(Fig. 1).  This information is summarized in Table 1. 

 



 In all agricultural habitats in the Willamette Valley, lark occupancy is mediated 

by disturbance that creates bare ground.  Generally, that disturbance is usually the result 

of (often unintentional) agricultural management practices.  In the breeding seasons of 

2006 and 2007 at WF, the disturbance was provided by a combination of damage caused 

by grazing Canada\cackling geese and subsequent management.  By early Spring 

(March\April), when larks are establishing territories, Field 12 has usually been grazed to 

ground level in places by wintering geese and perhaps damaged by winter floods.  At a 

time when most grass fields in the area have grown significantly and thus become 

unsuitable habitat, the resultant bare earth interspersed with patchy perennial rye grass 

(and, at times, adjacent smaller areas of annual rye in field 8) is very attractive at exactly 

the right time of year.  In 2006, 16 pairs were concentrated in the northern third of field 

12 which had been most heavily damaged by geese during winter 2005-2006.  In 2007, 

15 pairs were heavily concentrated in the southern two-thirds of field 12 that had been 

much more heavily grazed in winter 2006-2007 (Fig. 2A-B).  Interestingly, the heavily 

occupied habitat in 2007 was maintained throughout the breeding season by herbicide 

application during the normal course of agricultural management.  This mid-breeding 

season application had little impact on the presence of larks, which continued breeding 

activity at the site through July. 

 

 Fields 20 and 31 were the only other sites occupied during the 2 breeding seasons.  

In 2006, field 20 was occupied by 3 pairs for the same reasons as fields 12 and 8: heavy 

goose damage resulting in extensive bare ground (Fig. 2C-D).  In 2007, field 20 was not 

occupied, presumably because it did not receive nearly the grazing pressure of the 



previous year and was uniformly dense and (relatively) tall by April.  Field 31 was 

occupied by 2 pairs that remained throughout the breeding season of 2007.  This was the 

first season following major restoration efforts that resulted in sparse, low cover of native 

and introduced annual plants on this 80-acre field (Fig. 3).  Field 31 will be monitored in 

subsequent breeding seasons to assess how larks respond to succession in restored mixed 

prairie. 

 

There has been no effort made to study lark reproductive ecology in these fields, 

so there is no information available on how certain variables (maturation of the grass crop 

through early summer, predation, herbicide applications, etc.) may affect reproductive 

success. 

 

Potential Habitat 

 

 Realistically, only those fields directly south of Pigeon Butte, and those areas east 

of Muddy Creek have potential to become ideal lark habitat at Finley.  These fields may 

have importance beyond their limited area, however, because of their proximity to the 

Corvallis Airport which sustains the largest known population of strigata.   

 

Most interior fields do not receive heavy grazing pressure, and (probably more 

importantly) are generally too enclosed by the forested areas of Muddy Creek, Pigeon 

Butte, and Mill Hill/Bald Top to be very attractive to larks.  This is not to say that interior 



areas will not be occupied given good enough microhabitat structure, just that they are 

unlikely to be heavily occupied given their current landscape context.   

 

 

Baskett Slough NWR 

 

Distribution 

 

Lark populations at this Polk County refuge are similar to those at Finley in 

quantity, but they appear to be much more variable in their distribution.  Twelve different 

fields were occupied in 2006 and 2007, but only 2 of these were occupied in both seasons 

(Fig. 4, Table 2).  It is unclear why lark distribution is so variable at Baskett, but it is 

likely related to variable cycles of goose damage and agricultural management, as at 

Finley.  Baskett may be part of a much larger self-sustaining population centered on the 

landscape in which it sits (see below). 

 

Potential Habitat  

 

Because it is located in a more favorable landscape setting, Baskett likely has 

more actual and potential lark habitat than either of the other two substantially larger 

refuges.  Unlike Finley and Ankeny, suitability of almost all agricultural fields at Baskett 

depends only on habitat structure and not on any landscape variables; Baskett Butte and 

the forests to the northeast of it form the only small island of unsuitable landscape in a 



sea of gently rolling agricultural hills that stretches for miles in all other directions.  For 

this reason, Baskett has the potential to sustain the largest horned lark population of all 3 

mid-valley refuges. 

 

Ankeny NWR 

 

Distribution 
 

 Ankeny has the fewest breeding larks of the 3 refuges.  There were 5 territories 

established in 2006, and only one in 2007 (Fig. 5, Table 3).  This is likely due to the 

nature of Ankeny’s landscape (see below), the management practices used at the refuge, 

and perhaps lack of proximity to other self-sustaining lark populations.  Ankeny is the 

only refuge from which we have any reproductive success data; both nests discovered in 

field 6N were successful in 2006, one fledging 2 of 3 nestlings, the other fledging 3 of 3.  

The nests were placed at the interface of field 6N and the refuge road, and at the interface 

of field 6N and Mallard Marsh, respectively.   

 

Potential Habitat 

 

Although it contains no topographic features (like Baskett Butte or Pigeon Butte) 

that are unsuitable for larks, Ankeny has many marshes, shelterbelts, and forested sloughs 

and fence rows that generally become more numerous in the region with proximity to the 

Willamette River.  Ankeny therefore has the least potential of the 3 refuges to sustain a 

large (>50 pairs) population of strigata.  There is, however, room for significant growth 



in the current population with targeted management of fields 18-26 and (especially) the 

complex of fields 4-6. 

 

 

Winter Distribution 
 

William L. Finley NWR 

 

 Surveys were conducted only at field 31 in the winter of 2006-2007.  Although 

larks were occasionally detected in field 12 from Bruce Road, the field was never 

surveyed because of the almost constant presence of large numbers of wintering Canada 

and cackling geese.  Field 31 intermittently hosted a flock of 15 larks throughout the 

winter.  The field had been sprayed for two growing seasons at this point and was 

denuded of vegetation except for some late summer annuals that had germinated after the 

last herbicide treatment.  Even though some of these annuals had colonized low-lying 

areas of the field, heavy rain and several freeze-thaw cycles had turned these spots into 

unsuitable stretches of mud and ice.  The only remaining senescent vegetation was 

located on the “upland” benches that did not hold standing water (Fig. 6); this is where 

the larks spent 100% of their time while in this field, feeding on the seeds of 

lambsquarters (Chenopodium album) and witchgrass (Panicum capillare). 

 

 Vegetation characteristics of field 31 are summarized in Table 4.   

 



Baskett Slough NWR 

 

 The entire refuge was surveyed in the winter of 2006-2007.  Field 12Z played 

host to a flock of larks that grew from 12 birds in December to over 100 birds by mid-

February.  At that time, the field was a perennial rye field with very little crop grass and 

nearly complete (though sparse) weed cover (Fig. 7).  When combined with Baskett 

Slough’s landscape setting, this microhabitat structure results in nearly perfect streaked 

horned lark Winter habitat.  The birds present in this field fed mainly on seeds of redroot 

pigweed (Amaranthus retroflexus). 

 

 Vegetation characteristics of field 12Z are summarized in Table 4. 

 

 Horned larks were not detected in any other refuge fields, even though several 

appeared suitable.  It is likely that because of their propensity for flocking in winter, larks 

require much less area than in the breeding season if they have access to 1 or more fields 

with excellent quality habitat such as that in 12Z.  In effect, they can be much more 

particular about the fields they use, using only the best available habitat.  There may be 

some relatively broad scale habitat search behavior that facilitates finding such fields in 

winter, as the larks in field 12Z grew steadily in number as the winter progressed. 

   

Ankeny NWR 

 

 Ankeny was not surveyed in any winter season. 



 

 

Conclusions and Summary 
 

 The three mid-Willamette Valley National Wildlife Refuges provide 3 of only 5 

known geographically consistent breeding sites for streaked horned larks in mainland 

Oregon (there are a few sites on dredge spoil islands in the Columbia River), and one of 

these 5 is being developed as this report is being written.  All other breeding habitat for 

this species in Oregon is ephemeral and managed for agricultural purposes, and the 

dynamics of the annual availability of suitably disturbed agricultural habitat across the 

range is very poorly understood.  Because of this fact, and because of strigata’s status as 

a candidate for listing as Endangered/Threatened, the mid-valley refuges should be 

considered crucial breeding sites in future management plans. 

 

 On casual inspection, this may seem to present a conflict with the charter purpose 

of these three refuges as havens for the Willamette Valley’s wintering goose populations.  

However, the apparent relationship between goose grazing damage in the winter and 

suitable lark habitat in the spring suggests that successful management for both geese and 

larks is attainable.  With a few changes in the way certain fields are currently managed 

after geese leave in the spring, there is great potential for increasing the abundance of 

streaked horned larks in the core of their range and thus taking the first steps in 

eventually removing them from the Candidate list.  

 



 I recommend that management programs begin at Baskett Slough and Finley 

because these two refuges have the greatest potential for a successful lark management 

program.  Because of its proximity to the Corvallis Airport,a  robust population at Finley 

will form a strong core breeding population in Benton County.  Baskett Slough has the 

potential to host the largest population of the 3 refuges, and it is also centrally placed 

between Benton County populations and less robust populations north of Polk County.



 

Fields 31 and 20 

Fields 12 and 8 

 
 
Figure 1- Distribution of territorial males at Finley NWR, breeding seasons 2006 and 2007.  Fields 8 
and 31 were occupied only in 2007, while field 20 was occupied only in 2006.  Field 12 was occupied 
both years; the distribution shown is that for 2007.



 

A)  June 23, 2007 B)  June 23, 2007 close-up 

 
 
 

 
D)  May 5, 2006 C)  May 5, 2006 

 
Figure 2 – Fields 12 (A and B) and 20 (C and D), Finley NWR.  Arrows point to sites at which close-up 
photos were taken.  Photo A shows drowned/overgrazed unvegetated “holes”, bordered by areas of 
sparse vegetation shown close-up in photo B.  The field was maintained at this successional stage by 
herbicide application in 2007, which accounts for the dead appearance of the grass.  In May of 2006, 
field 20 was patchy, low annual rye as a result of heavy goose damage; photo C shows an actual lark 
territory in foreground.  Photo D is a close-up, with 6” GPS unit for scale.  Occupied areas of field 8 (in 
2007 only) were very similar to this.



 

 

A)  May 1st, 2007 B)  May 1st, 2007 

 
 
 

 
C)  May 18, 2007 D)  May 18, 2007 

 
 
Figure 3-  Field 31, WF NWR.  The open light colored areas in A and B are inundated in winter and are 
dominated by cudweed and bare ground; these were the areas utilized by larks in 2007.  C shows the 
same area 17 days later; note the decreasing but still extensive bare ground.  Similar upland  areas (D, 
not inundated in winter) in the same field have much denser vegetation and were not used by larks in 
2007.



 
 
Figure 4-  Distribution of territorial males at Baskett Slough NWR, breeding seasons 2006 and 2007.  
Yellow circles show the distribution for 2006; red stars show that for 2007.  Those yellow circles 
surrounded by a green line are off-refuge territories.  Because of the landscape in which it sits, Baskett 
Slough has the greatest potential to form part of much larger regional population centered on the refuge.



 

Fields 22-24 

Field 6 
complex Fields 18-20 

 
 
Figure 5- Location of territorial males (red circles) at Ankeny NWR, breeding seasons 2006 and 2007.  
Territories  marked with x’s had successful nests.  Territories shown are for 2006; the westernmost was 
the only territory established in 2007.



 
 
 
Figure 6-  Winter habitat structure at Field 31, Finley NWR, January 2006-2007.  The mossy area with 
senescent vegetation was utilized by a small flock of strigata throughout this winter season.  It 
represents upland areas that are not subject to macerating inundation-freeze-thaw cycles like the muddy, 
flooded areas in the background.  Some of the skeletal vegetation is common lambsquarters 
(Chenopdium album), the seeds of which larks were eating almost exclusively.



 

Figure 7-  Winter vegetation on field 12Z, Baskett Slough NWR, January 2006-2007.  The field was 
uniformly sparse in crop grass and invasive weed cover, creating perfect streaked horned lark 
microhabitat.  The 100+ larks that wintered in this field fed mostly upon redroot pigweed (Amaranthus 
retroflexus). 

 



Field Occupancy1 Crop2 Disturbance3 

    
12 15, 15 perennial rye goose, herbicide, flooding? 

31 0, 2 restored prairie herbicide, flooding 

8 0, 4 annual rye goose 

20 3, 0 perennial rye goose 

    
1 Number of territorial males present in 2006, 2007. 
2 Data taken from refuge GIS map provided by refuge biologists. 
3 Disturbance responsible for maintenance of lark habitat into the breeding season. 
 
 
Table 1- Summary of streaked horned lark survey data for W. L. Finley NWR, breeding 
seasons 2006 and 2007.



Field Occupancy1 Crop2 Disturbance3 

    
6M 3, 0 perennial rye unknown 

5M 1, 0 perennial rye unknown 

11M 2, 0 annual rye unknown 

14M 2, 0 annual rye unknown 

3B 2, 3 perennial rye unknown 

4B 3, 7 annual rye unknown 

9Z 2, 0 perennial rye unknown 

13B 2, 0 perennial rye unknown 

11Z 2, 0 annual rye unknown 

15Z 1,0 annual rye unknown 

12Z 0, 4 annual rye unknown 

8B 0, 4 tall fescue unknown 

10B 0, 2 annual rye unknown 

1 Number of territorial males present in 2006, 2007. 
2 Data taken from refuge GIS map provided by refuge biologists. 
3 Disturbance responsible for maintenance of lark habitat into the breeding season. 
 
 
Table 2- Summary of streaked horned lark survey data for Baskett Slough NWR, 
breeding seasons 2006 and 2007. 
 



Field Occupancy1 Crop2 Disturbance3 

    
6N,S 3, 1 Perennial Rye Goose damage? 

18-20 1 Annual Rye Unknown 

22-24 1 Annual Rye Unknown 

    

    
1 Number of territorial males present in 2006, 2007. 
2 Data taken from refuge GIS map provided by refuge biologists. 
3 Disturbance responsible for maintenance of lark habitat into the breeding season. 
 
 
Table 3- Summary of streaked horned lark survey data for Ankeny NWR, breeding 
seasons 2006 and 2007.



Field % Live 
veg. cover1 

% 
Senescent 
veg. cover 

% Bare 
earth 

% Open 
ground2 

Median veg. 
hgt. (cm) 

Mean 
veg. hgt. 
(cm) 

Mean non-zero 
veg. hgt.3 (cm) 

Food plants 

         
Finley 31 50 17.5 15 82.5 0 0.84 4.72 Lambsquarters, 

witchgrass 
         
Baskett 12Z 22 59 26 41 0.5 0.61 4.5 Redroot 

pigweed, some 
grass 

         
 

1  Live vegetation was all bryophytes in field 31 and crop grass in field 12Z. 
2  Includes all registries of zero vegetation height, including prostrate senescent stems and bryophytes. 
3  Only vegetation registries above ground level were used to calculate this mean. 
 
 
 
Table 4-  Vegetation characteristics of occupied winter habitat on the mid-Willamette Valley refuges.  Data was collected using the 
point quadrat method (see Robinson 1955, Annals of Botany 19:59-66) in sample areas defined by bird use.  As shown visually in 
Figures 4 and 5, both fields are characterized by significant open ground and vegetation of very low stature. 
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