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Introduction 

 

One of the more distinctively marked subspecies of horned larks, Streaked 

Horned Lark (Eremophila alpestris strigata, hereafter STHL, or lark), is restricted to the 

Pacific Northwest United States and southwestern British Columbia, Canada.  Formerly 

widespread in coastal foredunes, prairies, open riverine floodplains, and oak savannahs, 

STHL have declined because of habitat alteration and loss stemming from agricultural 

practices, fire suppression, river channelization, and dune stabilization.  This subspecies’ 

range formerly covered the entirety of lowland Washington and Oregon west of the 

Cascades, and a small portion of extreme southwestern British Columbia.  Recent survey 

work suggests that populations are now confined to Oregon’s Willamette Valley, 

Washington’s southern Puget trough and coast, and the lower Columbia River Valley 

from Portland, Oregon, to the river’s mouth.  The subspecies was recently listed as a 

Candidate for protection under the U. S. Endangered Species Act (Federal Register: 

October 30, 2001 (Volume 66, Number 210).   

 

Because of ongoing work focused on STHL breeding ecology (Moore 2007b, c, 

2008a, 2009b, a, Moore and Kotaich 2010), there is now adequate knowledge of the 

breeding habitats attractive to this open country species in its Oregon range.  Although 

STHL are now largely dependent on the Willamette Valley’s abundant agricultural land 

for breeding habitat, a very small subset of early seral, mismanaged, or marginal crop 

fields in specific landscape settings appears to be suitable for these birds.  They also 

inhabit restored vernal pool and upland prairie habitats with suitable disturbance regimes, 
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as well as several of the region’s municipal airports.  The remaining habitat type in which 

STHL breed commonly in Oregon, riverine dredge material deposition sites, has to date 

received only preliminary research attention.   

 

For imperiled organisms, it is unwise to restore/manage landscapes for the most 

heavily occupied habitat types without first assessing whether the contribution to 

population growth/stability is commensurate with their apparent suitability (i.e., whether 

these habitats act as ‘ecological traps’).  For example, although larks nest commonly in 

marginal agricultural fields in Benton County, these fields are often the target of late 

spring or summer soil/vegetation management practices that destroy eggs and young or 

cause adult females to abandon their nests.  Reliable measures of reproductive success 

from the habitat types listed above will allow landscape management  projects to focus on 

those habitats that maximize annual recruitment of new breeders, and will inform 

decisions about how restoration projects can manage restored natural areas for productive 

breeding of STHL. 

 

Much of the investigation of STHL breeding ecology in Oregon has largely been 

confined to the southern half of the Willamette Valley in the core of the subspecies’ 

range.  Because STHL breeding habitat (open agricultural land) is quite similar from 

southern Lane County to northern Yamhill County, information on breeding ecology 

from Benton, Linn, Lane, and Polk Counties will likely be applicable in more northern 

agricultural counties in which STHL breeding ecology has yet to be investigated.   
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STHL breeding ecology in Multnomah County, however, may be distinct from 

that in the southern valley, as both the suburban/industrial landscape setting and at least 

some habitat types (dredge material deposition sites) differ.  Details of STHL breeding 

ecology in this county may be of special import, as the small breeding population there 

appears to be the southernmost of a string of disjunct populations to the north of the more 

continuously distributed mid-/southern Willamette Valley population.  The nearest robust 

population to the south appears to be some 55 km distant in northern Yamhill County 

(and may be considerably farther south than this; the area has not been formally 

surveyed), and the nearest known populations to the north are White’s Island (88 river 

km) and the Olympia Airport (149 km) in Washington.  However, in early 2012, larks 

were detected on Sand Island Marine Park in Oregon (27 river  km), and a site in Kalama, 

Washington (49 river km), but their breeding status remains unknown. 

 

The following report details the results of fieldwork conducted in Multnomah 

County, Oregon during STHL breeding season 2011.  This work was designed to 

delineate STHL breeding distribution and abundance at the county’s two known 

breeding sites; to identify habitat- and locality-specific values of reproductive success; to 

identify variables, if any, that are associated with reproductive success; and to identify 

sources of reproductive failure.  The 2011 field season was the third successive year of 

this monitoring effort; this report provides a summary of results to date. 
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Methods 

 
Field Site Selection 

 

 Survey sites were chosen based on prior experience; extensive surveys conducted 

in 2009 (Moore 2010) showed only two STHL breeding populations within the county, 

one at Rivergate T6 (RT6, 45.632186, -122.767616) and one at the Southwest Quad of 

Portland International Airport (SWQ, 45.589808, -122.626331).  Figure 1 shows the field 

sites in 2 reference overview maps of eastern and western  Multnomah County. 

 

Survey Methodology- Monitoring of Reproductive Success and Determining Abundance 

 

 Once it became clear that a site was occupied in 2011, the requisite data were 

recorded during the course of intensive efforts focused on finding all nesting attempts of 

paired STHL at a given site.  After initial reconnaissance to determine the rough number 

of established territories, the observer focused attention on territorial adult behavior for 

indications of nesting activity.  In the course of observing one territorial pair in this 

manner, the observer recorded the location and status (paired vs. unpaired) of adjacent 

territories.  Individual territories were visited sequentially in this manner until a nest was 

found or the observed adults either disappeared or gave indication that there was no 

current nesting attempt in progress.  In the latter 2 cases, the territories were revisited at 

intervals until nests were found; in the case of pairs whose nests could not be found, 

adults were observed at intervals to clarify breeding status, if possible, by recording 

observations of fledged young and/or adults carrying food or nest material.  Enough time 



was spent at both field sites such that it was possible to delineate territorial boundaries of 

each resident pair, thus establishing a very accurate count of individual STHL at each 

site. 

 

 When a nest was found, the observer recorded GPS coordinates accurate to within 

3m and marked it with a surveyor’s flag placed no closer than 25m distant at random 

bearing.  This allowed relocation of the nest without extensive and potentially disruptive 

searching during subsequent monitoring.  For nests in close proximity to some easily 

identifiable landmark, observers omitted flagging to reduce the probability that predators 

or vandals might be attracted to the flags.  Field personnel subsequently visited nests 

every 3 days and recorded their contents until final outcome (fledge vs. failure) occurred.  

Efforts were made to approach the nests from different directions on successive visits to 

avoid trampling a recognizable path that terminated at the nest. 

 

Methodology- Covariates of Nest Outcome 

 

After the outcome of a nesting attempt was determined, observers made a number 

of measurements at the nest site to allow analysis of the relationship between any of these 

variables and nest outcome.   

 

• Nest orientation.  Nest orientation was defined as the direction of a line from the 

center of the nest plant (if present) through the center of the nest.  Functionally, it can 

be described as the direction the nest faces. 
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• Nest concealment.  Observers took a subjective measurement of nest concealment 

from each cardinal direction, 1m from the nest at 1m elevation.  The same data was 

then recorded from 1m directly above the nest (giving 5 data points for each nest).  

Categories for this measurement were: from 90 to 100% concealment, from 50-90% 

concealment, from 10 to 49% concealment, and 0-10% concealment.  These 

categories were assigned a value of 0-3, respectively, giving each nest 5 integer 

values in place of each subjective measurement.  These 5 values were added for each 

individual nest to arrive at the concealment score for that nest.  Concealment score 6 

and below was considered a poorly concealed nest, from 7 to 10 a concealed nest, and 

from 11 to 15 a well concealed nest.   

• Vegetation density and height around nest.  A metric for this variable was determined 

using a variation of the point quadrat method (Robinson 1955).  Using a sampling 

stick with 10 points separated by 10 cm., observers made 3 measurements at 0, 60, 

and 180 degrees on a circle centered at the nest.  Observers recorded whether 

vegetation contacted a point (“vegetation hits”).  Senescent vegetation flush with the 

ground was not considered a hit.  I calculated vegetation density at the nest as hits/10 

for each measurement (0, 60, 120) and calculated mean vegetation density for each 

nest as the mean of these 3 density measurements.  Observers also recorded height of 

the nearest vegetation within 5 cm at each point, calculating mean vegetation height 

for each nest as the additive value of these measurements divided by 26 (potential 

pseudoreplication associated with measuring the centrally located nest plant multiple 

times was avoided by including the middle two points of the sampling stick from only 

the 0 degree measurement (resulting in 4 fewer data points per circle). 
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• Distance to nearest habitat break.  Distance to nearest significant change in habitat 

structure (i.e., such that there was an obvious edge between structural habitat types).   

• Distance to nearest vehicle lane.  Vehicle lanes included runways and roads of all 

substrate types.  

 

Results 

 

Rivergate T6 

 

This site is comprised of Columbia River dredge material placed on site by the 

Port of Portland to level this section of industrial Portland for eventual development.  The 

field site covers approximately 60 acres (24.3 ha) bordering Lombard Ave. to the west 

and Smith and Bybee Wetlands to the east (Fig. 2).  To the south, west, and north the site 

is bounded by large industrial warehouses.  The substrate is entirely very well drained 

coarse sand that grows a variety of annual and perennial grasses, forbs, and mosses 

adapted to dry, nutrient poor soil (see Figs. A1 and A2 for images of typical vegetation 

structure).  Vegetation is sparsely distributed over most of the site, but coverage varies 

from 0-100%.  Three of the most abundant species in late spring are miniature lupine 

(Lupinus bicolor), cheatgrass (Bromus tectorum), and rabbit’s foot clover (Trifolium 

arvense), the latter of which is an important food source for wintering larks (Moore 

2007d).   
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The area of suitable breeding habitat at this site has decreased since breeding 

season 2010 as a result of the construction of a new Subaru warehouse facility (Fig. 2, red 

hatching above dashed line).  This project destroyed habitat for at least 2 established 

territories (see 2010 territory map, Fig. A3, for comparison maps) and separated the 

remaining breeding habitat into two parcels; a large North Unit and a much smaller South 

Unit that consists almost entirely of  mounded and leveled fill material that has been in 

place for several years (Fig. 2).  It also provided continual disturbance immediately 

adjacent to remaining STHL breeding habitat during the entire course of breeding season 

2011.   

 

In anticipation of the reduction in available breeding habitat brought about by the 

Subaru America construction project, the Port of Portland undertook proactive 

management of the Rivergate site in the months prior to active breeding in 2011.  At the 

request of WWC, the field was deeply tilled in late winter, an action that resulted in the 

retardation of plant succession over the entirety of the field.  The result was the 

maintenance of suitable habitat over previously occupied portions of the field, and re-

creation of suitable breeding habitat in the western third of the North Unit (Fig. 2) that 

had not been consistently occupied since 2007 (see 2009 and 2010 territory maps, Figs. 

A3 and A4, for comparison ).  With respect to the creation of STHL breeding habitat, the 

management activity was an unqualified success (see below).  It did, however, make 

detection and monitoring of breeding activity much more difficult than in past seasons 

because of the shift in soil topography brought about by tilling, which reduced visibility 

of STHL dramatically.    
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 Rivergate is one of two sites in Multnomah County known to host breeding STHL 

before the 2009 season; it has hosted between 6 and 19 breeding pairs of STHL since 

observation began in 2005 (Moore 2008b, 2010, 2011a).  Five territorial pairs were 

discovered 22 April, 2011, all in the contiguous North Unit.  Another pair was added 

during a subsequent survey visit on 12 May 2012; this pair occupied the raised dredge 

material deposits of the South Unit for the remainder of the season.  Approximate 

territorial boundaries of these 6 breeding pairs are depicted in Figure 2.   

 

Six nests were documented over the course of the breeding season, 1 each for 

pairs R1-R4 and 2 for R6.  There was no nest found for the pair in the extreme northwest 

corner of the North Unit (R5), but they were discovered feeding 2 recently fledged young 

on 30 May.  Although a nest was discovered for pair R2, it was abandoned before 

completion; as no subsequent nesting attempts were observed for this pair, they are the 

only pair for which there was no evidence of successful breeding in 2011.  Five of the 6 

nests were placed at the base of living or senescent plants; the exception was placed 

underneath an overhanging ledge of overturned sod.   

 

At least two pairs (R1 and R6) double-brooded successfully at Rivergate in 2011.  

R6 fledged 3 young on 1 June, followed by 2 young fledged on 13 July, and R1 fledged 

at least 2 young on 5 May followed by 3 young fledged on 17 June.  It is unclear whether 

there were 2nd nesting attempts for any other pairs.  Difficulty in observing pairs 

increased dramatically as the breeding season progressed, mediated by the 
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aforementioned change in site topography, increased adult vigilance that accompanies 

attending 1st brood fledglings, and decreased song activity for males.  All of the pairs 

were observed multiple times in late June and July, and many of these sightings involved 

adult females attending fledglings from the first round of breeding that occurs in May and 

early June.  Although extended care of 1st brood fledglings may suggest that no second 

nesting attempts were undertaken by R2-R5, it is a tenuous suggestion given difficult late 

season monitoring conditions experienced in 2011.   

 

None of the 6 nests monitored at Rivergate T6 in 2011 were depredated (although 

one was abandoned before completion).  As a result, and similar to the 2 previous 

breeding seasons, there was no variation in observed nest success with which to model 

the relationship between predation-mediated failure and its potential covariates.  

Phenology and reproductive ecology data for these 6 nests are summarized in Table 1. 

 

 During 2011 fieldwork, there were even fewer potential nest predators recorded at 

Rivergate than in 2009 and 2010.    A pair of red-tailed hawks (Buteo jamaicensis, 

probably the same pair present in 2009 and 2010) were sporadically seen soaring over the 

site during the course of the breeding season, but were never observed actively hunting 

over the field site.  One northern harrier was observed actively hunting over the North 

Unit on 12 May, but was likely a transient as it was not recorded subsequently.  Unlike 

previous breeding seasons, no American kestrels (Falco sparverius) were active at this 

site while observers were present in 2011. 
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 Southwest Quad PDX 

 

 The 94 acre (33 ha) SW Quad is structured almost identically to Rivergate T6 

with respect to substrate type and composition of vegetation; the site is, however, much 

more heavily infested with non-native cheatgrass than Rivergate.  On two sides, the SW 

Quad faces the flat, open expanse of PDX and on two others is bordered by scattered 

trees; this arrangement places the SW Quad in a more open landscape setting than 

Rivergate T6, which is surrounded on all sides by warehouses and trees.  The substrate at 

SW Quad is tilled annually for goose management, although it is tilled earlier in the 

winter and not as deeply as Rivergate in 2011.  The resulting longer growing season with 

less severe disturbance usually results in somewhat thicker vegetation at SW Quad than 

at Rivergate (Fig. A5). 

 

 During the first survey of the season (23 April), observers detected 7 STHL using 

the central/northeastern portion of the site (Fig. 3).  Although 6 of the birds were paired at 

this date, it was unclear whether clear territorial boundaries had been established.  

Territories for these pairs had coalesced by early May, and an additional territorial pair 

was confirmed on 20 May only after monitoring the dusk chorus (although its presence 

had been suspected since late April).  Due in part to experience in working at the site, 

success in monitoring reproductive ecology of SW Quad STHL improved in 2011.  But 

the site is still quite difficult to monitor effectively, as song rates of males remain very 

reduced in comparison with more densely occupied sites (R. Moore, unpub. data) and 
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visibility at the SW Quad was typically compromised by relatively thick growth of 

annual plants (Fig. 6).   

 

Four nests were discovered for pairs S2, S3, and S4 at the SW Quad in 2011.  

Only two of these nests fledged young successfully (Table 1).  S2’s first nesting attempt 

was abandoned with 3 undeveloped eggs in late May/early June, while P3’s first nest was 

abandoned with no recorded contents in late May.  The latter nest was discovered empty 

(but apparently attended)  by PDX Wildlife staff on or around 23 May, but had been 

abandoned with no contents by the time WWC staff checked it on 1 June.  Although it is 

possible that the nest had contents before or after discovery and was depredated between 

checks, it is treated conservatively as abandoned for the purposes of this report, as there 

was no evidence of disturbance.  Although no nests were discovered for S1, this 

uncooperative pair was eventually observed feeding 2 young that had fledged sometime 

before 15 June.   

 

Successful double-brooding was not confirmed at PDX SW Quad in 2011.  As at 

the Rivergate T6 site, many late-season observations of adult STHL feeding grown young 

from early-season nests is suggestive that these adults  may not have successfully raised a 

second brood, but this is speculative given the challenges in detecting and monitoring 

STHL at the site.  The nest discovered for pair S4 almost certainly represented a second 

nesting attempt (given the mid-July discovery date), but there is no data with which to 

speculate about the outcome of a first nesting attempt for this pair. 
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Although 2 of 4 nests monitored at SW Quad in 2011 failed, both were apparently 

abandoned (see above).  As a result, and similar to the 2 previous breeding seasons, there 

was no variation in observed nest success (fledged vs. depredated) with which to model 

the relationship between predation-mediated failure and its potential covariates.  

Phenology and reproductive ecology data of these 4 nests are summarized in Table 1. 

 

 Predator activity increased at SW Quad from 2010 to 2011.  American crows 

were present nearly continuously from May through July.  Although confined to the 

margins of the site until June, mowing of the northern margin (in both R1’s and R3’s 

territories) of vegetation attracted 23+ crows (Corvus brachyrynchos) consistently for 

several days surrounding June 1.  Two northern harriers hunted the northeastern corner of 

the site consistently through early June, and coyotes (Canis latrans) apparently bred  

nearby; an adult and 3 pups were observed 1 June along the western edge of the field.  

Coyote tracks were also seen consistently throughout the eastern half of the site in which 

STHL territories are concentrated (Fig. 3).  A pair of American kestrels (Falco 

sparverius) was again present throughout the season and were observed hunting over 

STHL territories infrequently but regularly.   
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Discussion and Management Recommendations 

 

Results Summary 

 The Rivergate T6 field site hosted 6 pairs of larks, at least 2 of which produced 

2 successful nesting attempts.  One successful attempt was recorded for 3 pairs, 

and observers were not able to confirm successful breeding for 1 pair.  As in 

2009 and 2010, there were no confirmed predation events and, therefore, no 

variation with which to model covariates of predation-mediated nest failure. 

 

 SW Quad (PDX) hosted 4 pairs of STHL, at least 3 of which produced a 

successful nesting attempt.  Observers were unable to confirm successful 

breeding for one pair that abandoned a 3-egg clutch in early June.  As in 2009 

and 2010, there were no confirmed predation events and, therefore, no variation 

with which to model covariates of predation-mediated nest failure. 

 

  In Multnomah County, all confirmed STHL breeding habitat was similar in 

structure and composition; both sites are comprised of dredge material 

deposited in preparation for future construction.  The habitat parcel at Rivergate 

T6 has been fragmented by the Subaru America warehouse; it now consists of 

one 9.4 acre (3.8 ha) patch and one 50.7 acre (20.5 ha) patch.  Although the SW 

Quad in its entirety is ~150 acres (60.7 ha), the suitable portion of the site is  

~94 acres (38 ha).  Although the additional ~56 acres (22.6 ha) is unsuitable as 

breeding habitat, its open nature does add to the landscape suitability of the site 



(for discussions of landscape suitability of STHL habitat, see Moore 2007a, 

2011b).  Although density of vegetation at the two sites differed somewhat, both 

sites were dominated by sparse, low-stature annual and perennial plants that 

grow well in disturbed, well drained, nutrient-poor soil [cheatgrass, rabbit’s foot 

clover, miniature lupine, fillaree (Erodium sp.), etc.]. 

 

  

Management Recommendations for Occupied Sites 

 

Rivergate T6 

 

 At present, the STHL population at Rivergate is unquestionably the most 

important in Multnomah County.  As development has reduced the available lark habitat 

at the site, this population has declined.  Given the exceptional rates of reproductive 

success enjoyed by the larks at this site, efforts should be made to increase the population 

or to maintain it at its current level if available habitat is now saturated.  At the most 

basic, management should include: 

 

 simple annual disturbance during late winter (mid- to late March would be ideal) 

in the form of harrowing with either a disk harrow or a heavy chain harrow.  

Vegetative succession can occur remarkably quickly even in this nutrient-poor 

substrate, and retarding it is essential to maintaining good STHL habitat at all 

breeding locations.  If harrowing is to occur on less than an annual schedule, 

 17



special attention should be given to the margins of the site which seem to undergo 

succession more rapidly than the central, sparsely vegetated core of the field.  

This management recommendation has taken on added significance since 

breeding season 2010, as construction of the Subaru Phase 1 warehouse has 

reduced habitat area such that significant recovery of historic STHL numbers at 

the site is now likely impossible.   If STHL reproductive success is to be 

monitored at the site, flattening the resultant ridges of turned topsoil may be 

desirable; such action makes monitoring much more effective and has no effect on 

reproductive success. 

 

 efforts to decrease anthropogenic disturbance during the breeding season.  The 

Port of Portland has been very cooperative in both reducing Port activity at the 

site and in communicating to contractors the importance of reducing activity 

during the April-July peak breeding period.  The general public, however, uses 

the site without supervision (and probably without permission).  In this regard, 

breeding season 2011 was little different than either of the preceding seasons.  

Solutions may include some form of signed barrier, erected on the Lombard Ave. 

border at the appropriate time of year.  The parking lot that borders the field to the 

south is probably no longer of concern as far as public access is concerned, as the 

Subaru America warehouse will now intervene between this access point and the 

remaining breeding habitat (Fig. 2).  This management recommendation is also of 

increased significance following construction of this warehouse.  As the Rivergate 

T6 parcel continues to lose area to encroaching development, the effects of 

 18



anthropogenic disturbance will likely be concentrated.  If STHL are similarly 

concentrated in the remaining habitat, the likelihood of nest disturbance may 

increase dramatically beyond 2011. 

 

 annual monitoring of occupancy.  The rates of reproductive success recorded at 

Rivergate in the past 3 seasons are remarkable; for all 3 seasons they have been 

the highest site-specific rates ever recorded for this subspecies.  Although 

confidence of the consistency of this pattern can be sharpened only by continued 

monitoring of nest success, allocation of limited resources may be better focused 

on monitoring STHL occupancy at these sites in future breeding seasons.   Based 

on the strength of the current 3-year trend, it is probable that occupancy (number 

of STHL pairs breeding at the site annually) will be a reliable index of 

reproductive output.  

 

Southwest Quad PDX 

 

 Except for reducing anthropogenic disturbance, the recommendations for SW 

Quad are identical to those for Rivergate T6.  It should be noted that these 

recommendations are offered solely as an exercise in determining best management 

practices for increasing the STHL population at the SW Quad.  That this may not 

represent the wishes of the property’s owners/administrators is acknowledged. 
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 Harrowing already occurs at the site for purposes of goose deterrence. Although it 

occurs earlier in the season than is ideal, it should be continued, as annual 

disturbance on any schedule will be more beneficial than longer-term disturbance 

regimes.  If possible, bi-annual harrowing should be practiced with the second 

round occurring in mid-March, especially in the eastern half of the quad. 

 

 Annual monitoring is of utmost importance at this site.  The population at SW 

Quad has colonized only recently and may be growing; knowledge of the 

demographic course that this small population takes will provide valuable insight 

into the feasibility of managing nearby alternate or remediative sites with similar 

habitat structure and dimensions.  Because the trend in nest success appears to be 

similar to Rivergate, it is probable that breeding season occupancy will be a 

reliable index of future reproductive output at SW Quad as well.   

 

Significance of the Multnomah County STHL Population 

 
 For two reasons, the Multnomah County population of STHL may be of more 

significance than its relatively modest current size implies. 

 
 Biogeography:  There is good evidence of limited gene flow between STHL and 

other subspecies of horned larks (Drovetski et al. 2006), and there is anecdotal 

evidence of latitudinally restricted gene flow within STHL range (Moore, 

unpub. data, Scott Pearson, WDFW, pers. comm.).  Thus, despite the fact that 

STHL are seemingly semi-nomadic in winter, and move between separated 
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habitat patches between and within breeding seasons, there may be some other 

aspect of its ecology which limits longer distance movements that result in 

successful interbreeding of latitudinally separated subpopulations.  In this 

scenario, the Multnomah population may form a vital link between disjunct 

populations (WA) to the north and more robust and continuously distributed 

populations to the south (OR). 

 
 Simple Population Dynamics:  From 2009-2011, the Rivergate/SW Quad 

streaked horned larks experienced 3 years of uniformly high reproductive 

success rate that is without precedent at other sites where STHL breeding 

ecology has been studied.  With near 100% nest success, this isolated group’s 

contribution to STHL global population stability/growth is very likely greater 

than neighboring populations.  The two Multnomah County STHL groups 

appear to be self-sustaining or growing (in the case of the SW Quad).  

Assuming that this is in fact the result of a depauperate predator community at 

these sites and not simply an anomaly; if they are protected or enhanced, they 

provide increased insurance against extinction of this ESA Candidate species. 
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Figure 1-  Rivergate and the west Port of Portland (left) and western Portland International Airport (PDX, right).  The Rivergate (RT6) 
and Southwest Quad (SWQ) field sites are marked with yellow circles and text. 
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Figure 2-  STHL territorial boundaries and nest sites at Rivergate T6, Multnomah 
County, OR,  breeding season 2011. Despite a significant loss of habitat area, territories 
increased from 2010 to 2011 (from 5 to 6), largely due to the re-creation of suitable 
habitat in most of territories R1 and R5 between seasons (see text for details).  The 
“Warehouse Construction Footprint” shows the extent of warehouse construction 
undertaken since surveys began at Rivergate.  Territory boundaries are left open where 
they do not abut other territories because those boundaries were ill-defined; adult larks 
wander widely in suitable habitat where they are not challenged by territorial neighbors. 
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Figure 3-  STHL territories and nest sites, SW Quad, Multnomah County, OR, breeding season 2011.  Territory 
boundaries are left open where they do not abut other territories because those boundaries were ill-defined; adult 
larks wander widely in suitable habitat where they are not challenged by territorial neighbors. 
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Figure 4-  Second nest of territory P3, SW Quad, PDX, 10 June 2011.  Nest plants are 
sheep’s sorrel (Rumex acetossella) and evening primrose (Oenothera biennis).  The nest 
fledged 3 young in mid-June.
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Figure 5-  Wider view of nest (center of photo) depicted in Figure 4 showing the habitat context of nest placement. 
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Figure 6-  First detected nest of territory R4 at SW Quad, PDX, 9 July 2011.  Note the much 
denser and more xeric appearance of the habitat in mid-July, dominated by mature cheatgrass 
(Bromus tectorum) and rabbit’s foot clover (Trifolium arvense, the nest plant).
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Figure 7-  Narrow view of the nest depicted in Figure 6, now with three 5-day old young which fledged 
successfully on 24 July.
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Tables 

Nest 
Designator1 

Initiation 
Date2 

Fledging 
Date3 

Clutch 
Size4 

Number of 
Nestlings 

Number of 
Young 

Fledged 

Method of Discovery Notes 

R1N1-11 5/29/11 6/17/11 3 3 3 Female Behavior  
        
R2N1-11 Prior to 

6/1/11 
- 0 0 0 Female Behavior Abandoned before completion 

        
R3N1-11 5/23/11 6/11/11 3 3 3 Female Behavior  
        
R4N1-11 5/16/11 6/1/11 3 2 2 Female Behavior  
        
R6N1-11 5/16/11 6/1/11 3 3 3 Female Behavior  
R6N2-11 6/23/11 7/13/11 2 2 2 Female Behavior  
        
        
S2N1-11 Prior to 

5/21/11 
- 3 0 0 Female Behavior Abandoned with 3 undeveloped 

embryos in unhatched eggs 
        
S3N1-11 Prior to 

5/23/11 
- U5 U U U Abandoned for unknown reason 

S3N2-11 5/31/11 6/20/11 3 3 3 Female Behavior  
        
S4N1-11 7/3/11 7/24/11 3 3 3 Female Behavior  
        
        
R1N1-10 4/30/10 5/21/10 3 3 2 Female Behavior 1 nestling dead in nest 
R1N2-10 6/4/10 6/25/10 U 3 3 Male/Female Behavior  
R2N3-10 7/5/10 7/27/10 U 3 3 Male/Female Behavior  
        
R2N1-10 4/18/10 5/12/10 U 3 3 Female Behavior Very early initiation 
R2N2-10 6/09/10 6/30/10 U U At least 1 Male Behavior  
        
R4N1-10 5/16/10 6/6/10 3 2 2 Female Behavior Mature embryo in unhatched egg
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R5N1-10 5/19/10 6/10/10 U 2 2 Female Behavior  
R5N2-10 7/5/10 7/26/10 U 3 3 Female Behavior  
        
S1N1-10 7/2/10 7/22/10 3 3 3 Area Search Chicks fledged on nestling day 8 
S3N1-10 7/5/10 7/26/10 4 4 3 Female Behavior 1 nestling died in nest 
        
        
R1N1 5/18/09 6/7/09 3 3 3 Female Behavior  
R1N2 6/29/09 7/19/09 2 2 2 Female Behavior  
        
R2N1 5/13/09 6/2/09 3 3 3 Female Behavior  
R2N2 6/20/09 7/10/09 2 2 2 Female Behavior  
        
R3N1 4/29/09 5/20/09 2 2 2 Female Behavior  
R3N2 6/17/09 7/7/09 4 3 3 Male Behavior  
        
R4N1 5/9/09 5/29/09 U 3 3 Female Behavior  
R4N2 6/21/09 7/11/09 4 4 4 Female Behavior  
        
R5N1 5/21/09 6/10/09 3 2 2 Female Behavior  
        

1  Prefix R denotes a Rivergate territory (see Fig. 2), and prefix S denotes a SW Quad territory (see Fig. 3). 
2 Back-calculated from the hatching date, assuming a 12-day incubation period and 1 day for laying before incubation begins (initiation is 13 days from hatching). 
3  Assumed to be 9 days after hatching; it is often unclear on which day young actually left the nest. 
4  Reflects number of young present at last check before fledging. 
5  U = Unknown. 

 
Table 1-  Summary of phenology and characteristics for Streaked Horned Lark nests discovered at Rivergate T6 and PDX Southwest Quad, 
Multnomah County, OR, breeding seasons 2009 through 2011.  
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1  Number of successful nesting attempts recorded for the entire season at Rivergate T6, either an observed or inferred nest (no nest observed, but dependent 
fledglings observed).   
2  Number of successful nesting attempts recorded for the entire season at SW Quad PDX, either an observed or inferred nest (no nest observed, but dependent 
fledglings observed).  
 
 
Table 2- Change in occupancy over time at the SW Quad of PDX and Rivergate T6 sites, Multnomah Co., Oregon.  The SW Quad 
was not surveyed prior to 2006.  The dramatic break in number of territories between 2007 and 2008 at Rivergate coincides with the 
construction of the Rivergate Corporate Center Warehouse in the Fall/Winter of 2007/2008, a facility that substantially reduced the 
available habitat area available to breeding larks.  See (Moore 2008b, 2010, 2011a) for detailed survey results. 

Number of Breeding Territories 
Site 2005 2006 2007 2008 2009 2010 2011 
        
Rivergate T6 19 6 14 7 5 5 6 
SW Quad PDX - 0 0 2 2 3 4 
        
Successful Nests RT61 - - - - 9 8 6 
Successful Nesting 
Attempts SWQ2 

- - - - 1 2 3 
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Color Combination1 Site Date 
   

m / Purple-Yellow Rivergate T6 May 2009 
m / Purple-Black Rivergate T6 May 2009 

m / Purple-Hot Pink Rivergate T6 May 2009 
m / Purple-Orange Rivergate T6 June 2009 

m / Purple-Dark Blue Rivergate T6 June 2009 
m / Purple-White Rivergate T6 June 2009 

m / Purple Rivergate T6 July 2009 
m / Black Rivergate T6 July 2009 

   
m-Yellow / Hot Pink-Yellow Rivergate T6 May 2010 
m-Yellow / Orange-Yellow Rivergate T6 May 2010 

m-Yellow / Dark Blue2 Rivergate T6 May 2010 
m-Yellow / Bright Green-Yellow Rivergate T6 June 2010 

m-Yellow / Black-Yellow Rivergate T6 June 2010 
m-Yellow / Dark Blue-Yellow Rivergate T6 June 2010 

Orange-m / White-Bright Green Rivergate T6 July 2010 
Orange-m / White-Hot Pink Rivergate T6 July 2010 

Orange-m / Turquoise Rivergate T6 July 2010 
Orange-m / White-Black Rivergate T6 July 2010 

   
Hot Pink-m / Bright Green Rivergate T6 June 2011 

Hot Pink-m / Orange Rivergate T6 June 2011 
Hot Pink-m / Hot Pink Rivergate T6 June 2011 

Hot Pink-m / Orange-Bright Green Rivergate T6 June 2011 
Hot Pink-m / Orange-Yellow2 Rivergate T6 June 2011 
Hot Pink-m / Orange-Purple Rivergate T6 June 2011 

m / Hot Pink-Yellow Sw Quad PDX July 2011 
m / Hot Pink-Orange Sw Quad PDX July 2011 
m / Hot Pink-Purple Sw Quad PDX July 2011 

1  Birds received up to 4 bands.  The bird’s left leg and right leg are separated by the “/”.  When there are two 
bands on one leg, top (left) and bottom (right) bands are separated by a “-“.  One left-leg band is always a 
USFWS aluminum band, listed as “m”.   
2  Bird resighted as an adult at the Rivergate T6 breeding site on 19 March, 2012. 
 

Table 3- Color band combinations applied to nestling STHL in Multnomah County, breeding seasons 
2009-2011.  



Appendix 1 
 

 
 

Figure A1- Typical early season vegetation structure at Rivergate T6, 5 June 2010.  Note nest in center of image.
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Figure A2- More typical early season vegetation structure at Rivergate T6, 5 June 2010.  Note nest in center of image with one 
fledged young at margin, and one nestling.
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Figure A3-  STHL territorial boundaries and associated nest sites at Rivergate T6, 
Multnomah County, OR,  breeding season 2010.  Each colored star represents a nest of a 
single breeding pair; turquoise stars indicate first nesting attempts (N1 in Table 1), yellow 
stars represent second attempt (N2 in Table 1), and red stars represent third nesting 
attempts (N3 in Table 1).  Colored lines delineate rough territorial boundary margins for 
each pair (denoted by territory designators in black text that correspond to entries in Table 
1.  Note the large unused area in the north and northwestern portions of the site.
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Figure A4-  STHL nest sites at Rivergate T6, Multnomah County, OR,  breeding season 
2009.  Each colored diamond represents nests of a single breeding pair; number labels 
indicate first or second nesting attempt for that pair.  Black text is the territory designator 
that corresponds to entries in Table 2.  White lines delineate rough territorial boundary 
margins for each pair.  Note the large unused area in the north and northwestern portions 
of the site.
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Figure A5-  Wide angle view of habitat at SW Quad, PDX, Multnomah Co., OR (10 July 2010).   
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