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Summary 
 
The Willamette Valley NWR Complex provided several hundred acres of potentially suitable habitat for 
breeding streaked horned larks (SHLA) during 2018.  Habitat was provided at all 3 of the Complex 
refuges: Ankeny NWR, Baskett Slough NWR, and W.L. Finley NWR.  Management included both active 
(specifically for SHLAs) and passive (as part of goose forage production) actions.  Monitoring results 
suggested that a seasonal maximum of 52 SHLA breeding pairs used the Complex’s agricultural fields 
during the 2018 breeding season.  We observed up to 104 independent SHLA fledglings (substantially 
more than during previous years); a small number were observed in mid-June, but most were seen in July 
and August.  Substantial habitat acreages seemed available during the early SHLA breeding season, but 
fields quickly became too vegetated to support SHLAs.  Planned reproductive monitoring efforts were 
precluded by postponed hiring authority/budgets.  Disking, chemical fallowing, and a prescribed fire 
prolonged habitat availability into summer.  Wet swale (vernal pool) habitats seemed to provide the best 
SHLA breeding habitats, which generally remained available to breeding SHLAs throughout the breeding 
season.  The Complex will continue managing for SHLA breeding habitats during 2019, and will pursue 
modifications to actively managed fields that could prolong habitat availability into late summer, when 
reproductive success seems to be greater.  We also plan to continue our monthly breeding pair surveys, 
and to institute intensive reproductive monitoring (nest and fledgling success). 
 
Background 
 
Streaked horned larks (Eremophila alpestris strigata) were listed as Threatened under the Endangered 
Species Act of 1973 (16 U.S.C. 1531 et seq., as amended) on 3 October 2013.  The streaked horned lark 
(SHLA) is a subspecies of horned lark that is endemic to the Pacific Northwest.  The SHLA’s historic 
range has declined substantially, seemingly correlated with the rapid, regional loss of open grassland 
habitats.  Current distribution is limited to three general regions: the Puget lowlands in Washington, the 
Washington Coast and lower Columbia River islands, and the Willamette Valley in Oregon.  Altman 
(2011) estimated the range-wide SHLA population to be 1,170-1,610 individuals, with 900-1,300 
breeding birds in the Willamette Valley. 
 
SHLAs occupy sparsely vegetated habitats dominated by bare ground and sparse grasses/forbs (USFWS 
2013a); breeding and non-breeding habitat requirements are similar.  In the Willamette Valley, most 
SHLA habitats occur in agricultural fields and at airports (Moore 2008).  Agricultural practices and 
grassland management activities (e.g., periodic disking, mowing, and chemical fallowing) maintain the 
habitat conditions required by SHLAs. 
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Willamette Valley National Wildlife Refuge Complex 
 
The Willamette Valley NWR Complex is comprised of three refuges: Ankeny NWR (2,796 acres), 
Baskett Slough NWR (2,492 acres), and William L. Finley NWR (5,706 acres).  The refuges were 
established during the 1960’s, with their primary purpose to provide overwintering habitat and sanctuary 
for migratory birds, and in particular dusky Canada geese (Branta canadensis occidentalis) (USFWS 
2010).  To fulfill this purpose, the Complex manages several large wetlands and adjacent agricultural 
fields (primarily grass crops) to provide forage and roosting habitats for geese and other waterfowl.  
Currently, the 3 refuges support a large proportion of the overwintering dusky Canada goose population 
(Pacific Flyway Council 2015), as well as large (and increasing) numbers of cackling geese (B. 
hutchinsii). 
 
Agricultural practices, combined with the vegetative impacts of heavy goose foraging, consistently 
provide breeding (and wintering) habitats for SHLAs on all three Complex refuges.  SHLAs are attracted 
to large open expanses for breeding, e.g., within agricultural fields containing considerable bare ground 
and short-statured vegetation, dried vernal pools in grassland habitat or fringes of wetland impoundments, 
and roadside edges.  At W.L. Finley NWR, breeding SHLAs inhabit agricultural fields, mostly distributed 
within the southern and eastern portions of the Refuge.  At Ankeny NWR, SHLAs also primarily use 
agricultural fields.  At Baskett Slough NWR, SHLAs use a broader spectrum of the Refuge, occurring 
wherever suitable habitat conditions exist within and adjacent to agricultural fields and wetland edges.   
 
Approximately 3,281 acres are devoted to agricultural production (grass forage for Canada and cackling 
geese) at the three Willamette Valley refuges: 1,476 ac at Ankeny, 925 ac at Baskett Slough, and 1,780 ac 
at William L. Finley (Appendix Figures 1A-C).  Three primary grass crops are produced: annual ryegrass, 
perennial ryegrass, and perennial tall fescue.  Grass crop types, acreages, and field locations generally 
remain similar among years, although the type and timing of management practices required to maintain 
these crops may vary.  Additional summer crops (e.g., oats, clover) are incorporated into the Baskett 
Slough agricultural rotations.  A few irrigated fields at Ankeny produce corn during the summers. 
 
Portions of each of the three refuges have been designated as SHLA Critical Habitat (USFWS 2013b; 
Appendix Figures 1A-C, Table 1); the majority encompasses agricultural lands that produce green forage 
for wintering geese.  Only portions of the designated Critical Habitat areas are suitable for breeding 
SHLAs in any given year, because the condition of these fields and their suitability for breeding SHLAs 
changes over time based on the type of crop, crop rotation sequence, level of grazing impacts by geese, 
and time of year.  For example, many agricultural fields appear suitable for SHLAs in mid-late April, as 
the majority of the geese migrate north, leaving fields in short-grass condition with many patches of bare 
ground.   However, some of the same fields become unsuitable by early June as weedy vegetation 
becomes too tall or thick.  Agricultural lands that remain attractive to SHLAs into the breeding season are 
often those in summer fallow condition, rotated out of production temporarily with chemical treatment in 
the spring or late spring tillage (Moore 2011). 
 
Table 1.  SHLA habitat acreages and corresponding estimated number of territories, Willamette Valley 
NWR Complex, OR. 

 
 
 
 
 
 
 
 

Refuge 
SHLA Critical 
Habitat acres 

Estimated # of SHLA 
territories 

(Moore 2008) 
Ankeny 267 4-10 
Baskett Slough 511 12-25 
W.L. Finley 470 10-20 
TOTAL 1,248 26-55 
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SHLA numbers at each refuge can vary widely within and among years, depending on the extent of 
suitable breeding habitat available to SHLAs.  Moore (2008) projected that Willamette Valley refuge 
lands would protect 26-55 SHLA breeding territories (Table 1). 
 
The Complex is committed to managing a number of the larger agricultural fields through a combination 
of ‘active’ and ‘passive’ actions.  Active management is conducted either by Refuge staff or in 
coordination with the cooperative farmers to specifically create or maintain SHLA breeding habitats 
during some or all of the SHLA breeding season; this includes substantive changes to the type and timing 
of agricultural practices (e.g., herbicides, disking, prescribed fire).  Passive management attempts to take 
advantage of all planned grass-production situations that might provide ephemeral SHLA habitats, 
including minor changes to the timing of ‘normal’ field practices as well as conversions/re-establishment 
of grass crops that temporarily produce larger areas of suitable SHLA breeding habitats. For example, 
perennial grass crops like tall fescue and perennial rye are planted in spring; in their first growing season 
there is substantial bare ground between the establishing drilled rows that can provide suitable habitat for 
larks throughout the breeding season.  
 
2018 SHLA Habitat Management 
 
During the 2018 SHLA breeding season, Willamette Valley refuges actively or passively managed several 
fields to provide SHLA breeding habitat, both within and outside of designated Critical Habitat 
(Appendix 1A-C).  For the Complex, this included 444 acres of actively managed fields and 1,856 acres 
of passively managed fields, for a total of 2,300 acres.  Note that these acreages include a large amount of 
habitat that becomes available after grass-seed harvest and hay baling/removal.  Several of the 
agricultural fields within designated Critical Habitat did not provide quality SHLA breeding habitat 
during 2018 because crop rotations precluded management for large expanses of open, sparsely vegetated 
ground during the 2018 SHLA breeding season. 
 
See the Appendix tables and the highlights in the Discussion section below for greater details regarding 
2018 SHLA habitat management and SHLA response on the Willamette Valley refuges. 
 
2018 SHLA Monitoring 
 
Willamette Valley NWR Complex staff conducted SHLA abundance surveys during the 2018 breeding 
season at all potentially suitable fields/units.  We conducted surveys at 17 Ankeny NWR fields, 41 
Baskett Slough NWR fields, and 12 William L. Finley NWR fields (Appendix 1A-C, Appendix 2). 
 
Methods 

SHLA Breeding Pairs – We surveyed each site during mid-April, mid-June, mid-July, and mid-August.  
Survey dates are provided in Table 2. 
 
Table 2.  2018 SHLA breeding survey dates for the Willamette Valley NWR Complex, OR. 

Refuge April June July August 
Ankeny 4/23 6/12 7/18, 7/19 8/16 
Baskett Slough 4/18, 4/19 6/11, 6/12 7/16, 7/17, 7/20 8/13, 8/14, 8/15 
W.L. Finley 4/24, 4/26 6/14 7/18, 7/20 8/17, 8/20 

 
We employed a standardized area-search protocol, where one or more observers followed consistent 
search patterns (incl. transects) that allowed visual and auditory coverage of the entire field.  Some fields 
were surveyed intermittently outside of the 4 time periods listed above. 
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We commenced surveys within 30 minutes of sunrise, and attempted to complete surveys by 11:00am, or 
until air temperatures reached 80° F.  Surveys were conducted only on days with little or no precipitation 
and winds < 20mph.  Observers walked slowly along the transects, and recorded the numbers and general 
locations of all SHLA seen or heard, including gender/age/pair-status (if known), behavior (e.g., flying, 
foraging, singing, calling, courting, dust-bathing, chasing, carrying nest materials or insects), and general 
comments (incl. vegetation & habitat conditions).  Observers attempted to keep track of flying SHLAs to 
minimize re-counting the same individuals. 
 
We report the total number of SHLA breeding pairs among the 4 survey time periods as the maximum 
number of SHLA males observed (plus territorial, single females where no males were ever observed).  
This convention has also been used by other SHLA monitoring programs (Anderson 2011, Wolf et al. 
2015), under the assumption that a more complete count of males is possible because they have greater 
detection probability vs. females.  In (rare) cases where we observed isolated females, we also included 
these in the reported “pairs”. 
 
SHLA Reproductive Monitoring – Refuge staff had planned to document the location, timing, fate, and 
productivity of all SHLA nests occurring on the Complex during 2018.  However, uncertain FY18 budget 
appropriations and position-recruiting issues precluded the hiring of a seasonal intern, who would have 
conducted a large proportion of the nest monitoring as well as help with breeding pair surveys.  
Therefore, no dedicated SHLA nest monitoring was conducted at the Willamette Valley NWR Complex 
during 2018. 
 
SHLA Monitoring to support agricultural and habitat management activities – In addition to the breeding 
pair surveys described above, we also surveyed fields intermittently for SHLA presence prior to 
implementing any agricultural practices or habitat management activities.  Surveys followed the same 
methods and protocol as described above.  If SHLA were observed, we conducted follow-up surveys to 
establish whether SHLA breeding and nesting activity was occurring in the field / unit.  This information 
was used to minimize disturbance (take) to SHLA adults, nests, eggs, nestlings, and fledglings by 
restricting management or farming activities within potential SHLA nesting territories. 
 
Results 
 
SHLA Breeding Pairs – Among the 4 survey periods, we recorded a maximum of 52 SHLA breeding 
pairs (= max. number of males) across the three Refuges (Appendix 2), including 6 at Ankeny, 37 at 
Baskett Slough, and 11 at W.L. Finley.  We expect that many of these pairs likely had multiple nesting 
efforts (re-nests and/or 2nd nests) during the 2018 breeding season. 
 
2018 SHLA pair numbers were greater at all 3 WVNWR Complex refuges, compared to the 2017 
breeding season.  SHLA abundance at Baskett Slough and W.L. Finley NWRs was the greatest since 
comparable surveys were initiated in 2015.  Ankeny NWR also supported slightly greater or similar 
SHLA abundance than in 2017 and 2015, but was still below the 12 pairs observed during 2016.  Refuge-
level summaries for 2015-2018 are presented in Table 3. 
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Table 3.  Refuge-level 2015 to 2018 SHLA breeding survey results for the Willamette Valley NWR 
Complex, OR.  M=male, F=female, U=Unknown adult, FLG = independent fledgling. 

 
 
Maximum SHLA male numbers were fairly consistent among the 4 survey time periods at Ankeny and 
W.L. Finley NWRs, although June and July numbers were greatest.  SHLA numbers at Baskett Slough 
increased substantially during the June and July surveys.  At all 3 refuges, breeding larks seemed to 
shuffle nesting locations through the breeding season to exploit changing habitat conditions. 
 
In 2018, we recorded up to 104 independent SHLA fledglings, including 13 at Ankeny, 77 at Baskett 
Slough, and 14 at W.L. Finley (Appendix 2).  We observed 2 fledglings during the mid-April survey at 
Baskett Slough NWR, which seemed exceptionally early; this 1st-year clover field provided superb habitat 
early in the 2018 SHLA breeding season.  We observed 2 independent fledglings during June, 41 in July, 
and 59 in August.  The July fledgling numbers were the greatest we’ve recorded during 2015-2018, 
suggesting the June nesting efforts may have been more successful than in recent years.  Overall 2018 
SHLA fledgling output was also greater than during 2015-2018. 
 
A majority of the SHLAs that we observed during the mid-August survey were composed of larger family 
groups, suggesting that nesting efforts in 2018 were successful, and earlier, than during 2015-2017.  In 
previous years, we had not observed these multi-brood flocks until at least September. 
 
We again observed one banded SHLA female at W.L. Finley NWR Field 12.  We finally obtained good 
views of the leg bands: LL: FWS/turquois(1/2 band), RL: Chartreuse/ turquois(1/2 band).  This bird was 
banded by Randy Moore (OSU) in 2014 at the Corvallis Airport.  Although we cannot be conclusive, we 
have good circumstantial evidence based on partial leg-band observations that this female has been 
nesting in Field 12 since at least 2016. 
 
No dead, injured, or sick birds were detected during the 2018 habitat management or monitoring 
activities. 
 

Year Refuge  M  F  U  FLG  M  F  U  FLG  M  F  U  FLG  M  F  U  FLG
ANK 6 6 5 3 6 3 4 1 2 7
BKS 14 12 13 9 28 10 2 2 6 5 8 4

WMF 4 4 7 4 6 3 5 4 5 3
Total 24 22 25 16 40 16 2 2 15 10 15 14

ANK 2 2 2 2 12 8 3 5 7 2 9
BKS 14 12 2 13 9 3 1 17 9 1 4 15 10 8 9

WMF 6 4 1 8 6 2 7 4 7 4 3 8 5
Total 22 16 3 23 17 5 3 36 21 1 14 24 20 18 23

ANK 3 3 2 1 1 1 3 4 6
BKS 17 17 26 22 19 18 7 15 19 2 33

WMF 6 6 1 6 5 2 4 3 1 4 4 5
Total 26 26 1 34 28 2 24 22 8 22 27 2 44

ANK 4 4 6 2 3 1 5 5 6 8
BKS 23 16 2 37 31 1 2 36 29 2 28 23 21 4 45

WMF 7 4 9 9 10 11 8 3 3 6 6
Total 34 24 2 52 42 1 2 49 41 2 41 31 30 10 59

2017

2018

April June July August

2015

2016
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SHLA Reproductive Monitoring – There was no dedicated nest searching & monitoring effort at the 
Willamette Valley NWR Complex in 2018.  However, we found a single SHLA nest (female flushed from 
nest while conducting pair surveys) at Baskett Slough NWR Field 1M (north), in a newly established / 
spring-planted annual ryegrass field. 
 
Nest monitoring history: 
    Found: 6/11/18  3 eggs 
    1st check: 6/15/18  3 eggs 
    2nd check: 6/19/18  1 egg, 2 very young nestlings 
    3rd check: 6/26/18  3 well-developed nestlings (assume within 1-2 days of fledging) 
 
SHLA Monitoring to support agricultural and habitat management activities – Refuge staff conducted 
several SHLA breeding-pair and nest-search surveys in potentially suitable SHLA habitats prior to 
Refuge-management and cooperative-farming activities.  Habitat activities included disking/harrowing, 
herbicide spraying, and grass-harvest operations, especially on Refuge-controlled sites (e.g., prior to 
herbicide applications and prescribed fire at Ankeny Field 6).  No SHLAs were observed prior to most of 
these actions.  The exceptions were at Ankeny NWR Fields 6-Lark and 5-Lark: in both cases, we did not 
have the time available to find any potential nests, so we avoided disking/harrowing within 100+ yards of 
the general locations where territorial breeding SHLA pairs were present. 
 
Discussion 
 
Overall 2018 SHLA breeding pair numbers at the Willamette Valley NWR Complex were substantially 
greater compared to 2015-2017, and were at the upper end of the range of SHLA breeding pairs that 
Moore (2008) estimated could be supported by Refuge habitats.  We observed SHLAs throughout the 
breeding season at all 3 refuges, suggesting that at least some suitable breeding habitat was available from 
April into August 2018. 
 
As in previous years, SHLAs were restricted to Fields 5 and 6 at Ankeny NWR.  We continue to be 
uncertain why lark response to intensive habitat management in Fields 6-Lark and 6N, especially, has 
been minimal.  The large Field 26 again provided seemingly suitable nesting habitat, especially during 
April through June, but unlike 2017, we did not observed any larks using this field.  Equipment problems 
precluded habitat enhancements in and adjacent to the Field 2 & 3 vernal swales, so very little suitable 
lark habitat was available at these sites during 2018. 
 
SHLAs were broadly distributed at Baskett Slough NWR, as we had also observed during 2015-2017.  
We observed relatively high SHLA nesting densities at Fields 1M, 2M, 8B, 9B/13B, 11ZS, 5M-lark, and 
6Z/3B/4B.  Habitats at these sites were either high quality during 2018, or retained remnant nesting 
patches from 2017 (when the entire site was high quality).  Somewhat unexpectedly, SHLA use of 1st-
year clover fields was very good (up to 9 pairs in 3 fields).  During April and May these fields maintained 
generally sparse, short-statured clover and weeds which likely provided good nesting substrates.  During 
June and July, the vegetation became taller and denser, but seemed to provide good habitat for fledglings. 
 
At W.L. Finley NWR, SHLAs were observed mainly in the large Field 12 complex, although 2 pairs were 
using Field 19/20 and Field 10 during July.  The greater density, persistence, and geographic distribution 
of breeding SHLAs in the Field 12 complex substantially impacted the Refuge’s planned 2018 habitat 
management activities in these fields.  Although substantial portions of these fields had become densely 
vegetated by May/June, to avoid potential negative impacts, we did not implement any habitat 
management during the 2018 SHLA breeding season. 
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We again observed relatively large numbers of independent SHLA fledglings during 2018.  Although we 
observed a small number of fledglings during April and June, most were recorded during the mid-July 
and mid-August surveys.  These results continue to support the finding from Moore (2008, 2010) that 
SHLA early-season reproductive success in the Willamette Valley is poor, but increases for re-nesting 
attempts after regional grass-seed harvests in June/July.  We note that during 2018, especially, the 
fledglings (and attending adults) tended to use more-vegetated habitats, and it was difficult to observed 
these fledglings if they were not flushed at short range; as a consequence, we expect that our fledgling 
counts were underestimated. 
 
Overall, substantial SHLA breeding habitat became available during April and May 2018, and included 
annual ryegrass fields, newly planted clover fields, and fields actively managed for SHLAs.  As in 
previous years, however, many of these fields quickly became densely vegetated with weedy forbs and 
grasses, and by late May provided less-suitable SHLA breeding habitat.  Areas that were actively 
managed (e.g., tilling, herbicides, prescribed fire), or were located in/near wet swales (vernal pools), 
supported much of the SHLA breeding activity after May 2018.  As we had observed during 2015-2017, 
some SHLA breeding activity at both W.L. Finley and Baskett Slough NWRs also occurred in some of 
the grass-seed production fields after seed harvest and haying were completed in June; most of the micro-
habitats used by SHLAs, however, include areas where vernal pools caused decreased and shorter-
statured vegetation.  These sites typically supported greater densities of grasshoppers starting in July, 
which as in 2017, seemed to provide an excellent food resource for nestlings, fledglings, and adults. 
 
Appendix Tables 1A-C provide brief summaries of field/unit-specific habitat management and SHLA 
monitoring results.  Highlights included: 
 
Ankeny NWR 

• Overall 2018 SHLA breeding abundance was only slightly greater than during 2017. 
• Field 5-Lark – Chemical and mechanical treatments created substantial SHLA nesting habitat 

throughout the 2018 breeding season.  Slightly greater SHLA breeding pair use occurred 
compared to 2017.  Later-season tillage created habitat that was used by multi-family flocks in 
August. 

• Field 5 – Although much of this large orchardgrass field was too rankly vegetated, excessive 
spring soil moisture and overwinter goose foraging created greater-than-expected patches of 
suitable SHLA nesting habitat, esp. after soils dried in May/June.  However, we did not observe 
any consistent SHLA use of this field in 2018. 

• Field 6-Lark – Chemical and mechanical management created and maintained seemingly 
excellent habitat conditions throughout the 2018 SHLA breeding season.  But as in 2017, only a 
single SHLA pair used this field during 2018. 

• Field 6N (southern portion) – Approx. 40 acres were chemically fallowed to provide earlier 
SHLA habitat availability than during 2016-2017.  Three large strips/patches of un-treated 
vegetation were spaced across the 40 acres.  Post-treatment SHLA response was minimal, 
although we observed 1-2 breeding pairs that used 6N and 6-Lark. 

• Fields 6N (northern portion), 28, 6T, 6TS – A mid-June chemical fallow, hedgerow removal with 
an adjacent wet grassland, followed by a prescribed fire (2 Jul), all created and/or maintained a 
large block of suitable SHLA nesting habitat.  The burn opened up substantial areas of bare 
ground that lasted throughout the remainder of summer.  However, post-burn SHLA response 
was minimal; interestingly, we observed 3 independent fledglings (w/ no accompanying adult) in 
Field 28 within 2 weeks of the burn.  A single female was observed foraging here in August. 

• Fields 2 and 3 – Our 2018 habitat management plans were only partially implemented because of 
tractor and disk/harrow implement problems that occurred soon after management activities had 
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started in May.  Only a small portion of Field 2 was disked.  We did not observe SHLAs using 
these fields during the 2018 breeding season. 

• Field 26 – This large, 2nd-yr perennial grass field again provided substantial, suitable SHLA 
habitat during the 2018 breeding season, esp. during the early spring.  Although SHLAs used this 
field in Aug 2017, we observed no SHLA breeding activity in this field in 2018. 

• Field 6 (irrigated corn) – Interestingly, a SHLA breeding pair used the early season corn stubble 
(lots of bare ground) during April, and then seemed to use the field again after corn planting and 
irrigation had begun.  During mid-July, we observed a male SHLA fly deep into the (at the time) 
>5’-tall corn, although we do not know whether the corn was being used for foraging, refugia, or 
nesting. 

Baskett Slough NWR 
• Overall 2018 SHLA breeding abundance was substantially greater than during 2015-2017. 
• Fields 2M and 13M – These 1st-yr clover fields provided unexpectedly high numbers of SHLA 

breeding pairs and fledglings, esp. during April through June 2018. 
• Field 8B – This fallowed field (no farming activity in 2018) provided substantial areas of suitable 

SHLA nesting habitat in 2018.  Up to 5 SHLA pairs and accompanying independent fledglings 
used this field through July 2018.  A large multi-family flock of adult and fledgling SHLAs was 
observed using this field in August. 

• Fields 9B and 13B – These fields retained substantial SHLA nesting use, even though much of 
the 3rd-year perennial ryegrass had become quite rank.  Larks used relatively small patches of 
sparse vegetation (historically poor soils areas) during the entire 2018 breeding season.  A SHLA 
pair was regularly using the roadside herbicide buffer along the S edge of 13B. 

• Field 10B vernal swale & adjacent Orchard site – The recurring ~2-ac vernal swale in 10B (along 
the gravel entrance road), the permanent vernal pool constructed at the south end of the Orchard 
unit, and the temporary bare-ground habitats occurring in the rest of the Orchard unit have again 
encouraged a SHLA breeding pair to nest in this area. 

• Fields 6Z-East, 3B, and 4B – The combination of active management (disking, herbicides in 6Z) 
and no farming activity (fallow 3B and 4B), provided a very large block of suitable SHLA 
nesting habitat throughout the 2018 breeding season.  We observed greater SHLA breeding use of 
the 3B/4B fields in 2018, which was encouraging.  The disking & herbicide treatments in 6Z 
again produced good SHLA nesting habitat, which was used by 2+ lark pairs throughout the 2018 
breeding season.  We observed a large, multi-family SHLA flock using all 3 of these fields in 
August. 

• Field 5M-Lark (and 5M) – After being planted with annual ryegrass during the 2017/2018 winter 
months, the Refuge’s chemical fallows in March, April, and May maintained substantial SHLA 
nesting habitat throughout the 2018 breeding season.  The very poor soils in this field reduce the 
overall cover of weeds.  We observed 3-4 SHLA pairs using this field consistently during 2018.  
The adjacent Field 5M, which contains larger patches of poor soil (= sparse vegetation) with 
historic SHLA use, was used by SHLAs after the fescue was harvested and baled in July and 
August. 

• Field 1S – Similar habitat to 5M-Lark, this poor-soil area adjacent to Field 1M and Aleutian 
Marsh was too weedy until drier soil conditions allowed us to disk/harrow in mid-May 2018.  We 
observed SHLAs using this field starting in July. 

• Field 11ZS – We made a late-winter decision to chemically fallow and then disk/harrow portions 
of this field during April & May 2018.  This habitat management successfully attracted 3 SHLA 
breeding pairs during June and July (incl. at least 1 fledgling), but weedy vegetation substantially 
reduced the amount of suitable nesting habitat by late July. 
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• Field 9M – The Refuge assumed management of this field in 2018.  A combination of chemical 
fallow, disking/harrowing, and hedgerow removal provided for at least one successful SHLA 
breeding attempt during 2018; no SHLAs had been observed in this field during 2015-2017. 

• Aleutian Prairie – Two wet-prairie restoration sites, in addition to a temporary area of bare dirt, 
provided suitable SHLA nesting habitat during 2018.  These restoration sites are adjacent to Field 
1M and 1S, though not contiguous.  We observed 1 territorial SHLA pair in the northern-most 
restoration site in June. 

• Field 7Z – We did not manage this field for SHLAs during 2018.  The small size of manageable 
habitat patches and isolation of this field, in conjunction with lack of SHLA use during 2015-
2017, caused us to divert limited Refuge resources to more-promising SHLA habitat sites (e.g., 
Field 11ZS). 

 
W.L. Finley NWR 

• 2018 SHLA breeding activity was slightly greater than during 2015-2017.  The large Field 12 
complex again provided most of the available SHLA nesting habitat, but later-season SHLA use 
of Fields 10 and 19/20 was encouraging. 

• In 2018, the Refuge continued full management control of Field 12S, a 74-acre field historically 
dominated by poor-quality perennial grasses, but with larger vernal swales throughout.  Refuge 
staff disked (but did not harrow) this field in Fall 2017, followed by broadcast seeding of annual 
ryegrass (for temporary overwinter goose forage).  Plans to convert the existing vegetation to 
more SHLA-suitable habitat were again delayed in 2018 because of excessively wet soil 
conditions throughout April, May, and early June.  Increased numbers and geographical 
distribution of breeding SHLAs precluded our plans to actively disturb the non-vernal habitats 
scattered throughout this field, even though bentgrass and weedy vegetation had become tall and 
rank by June.  SHLAs continued to use the persistent (but relatively small) vernal swale habitats 
throughout the 2018 breeding season.  If resources are available, we still plan to convert at least 
some of this field to perennial ryegrass for the 2019 SHLA breeding season. 

• Field 19/20 – Persistent wet soils postponed the cooperative farmer’s plans to disk & harrow this 
large field from the planned May/June 2018 time period.  Rough disking did not occur until late 
June, with harrowing in August.  However, as in some previous years, the narrow un-disturbed 
swale between the original fields 19 and 20 supported a SHLA breeding pair in Jun/Jul (observed 
feeding a nestling/fledgling during the mid-July survey). 

• Field 10 – This relatively large but narrow field, partially bordered along its E side with large 
cottonwoods along an old railroad grade, has consistently provided suitable SHLA nesting 
substrates, but has had almost no previous SHLA breeding activity.  In July 2018, we finally 
observed a territorial SHLA pair using a series of small vernal swales in the southern portion of 
this field. 

 
See Appendix 3 for representative photos of some of the 2018 SHLA habitats and management described 
above. 
 
2019 Management Implications 
 
The Willamette Valley NWR Complex will continue to implement both active and passive management 
activities to provide SHLA breeding habitat on the 3 Complex refuges during 2019.  We will pursue ways 
to modify our actively managed areas to better control weedy vegetative cover, especially to prolong the 
availability of larger areas of sparsely vegetated habitat later into the summer. 
 
2019 SHLA management plans will be prepared after the annual late-winter meetings with our 
cooperative farmers. 
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Data Management 
 
All 2015-2018 SHLA breeding survey and reproductive monitoring data are entered into Excel 2010 
spreadsheets.  Approximate spatial locations of all 2015-2018 SHLA survey data are entered into an 
ArcMap geodatabase. 
 
All survey data and GIS files are housed at the W.L. Finley NWR in the following server locations: 
 
Survey data --  M:\Biology\SHLA\Surveys & Monitoring 
GIS data --  G:\001_WVNWRC\001_ComplexWide\Projects\SHLA survey locations 
Reports & Plans -- M:\Biology\SHLA\Reports and Management Plans 
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Appendix 1A.  Field-level summaries of 2018 habitat management (planned vs. implemented) and 
streaked horned lark (SHLA) monitoring results, at Ankeny NWR. 

 
 

 
  

Field/ Unit Acres Habitat Planned Implemented Ad Fldg Ad Fldg Ad Fldg Ad Fldg

Active SHLA Management (Refuge)

5-Lark 31 Annual ryegrass
- incl. vernal swale

- Chemical fallow (May)
- Disk/harrow/roll; exclude vernal 
swale (late Jun)

-Disk/harrow/roll  ~16 acres (5/24)
- ~15-ac patch left untreated 
adjacent to vernal swale (SHLA 
breeding pairs present)

4 5 3 2 10 8

6-Lark 29
Annual ryegrass, 
volunteer veg (heavy 
goose use)

- Disk & harrow (Apr/May)
- Disk & harrow again (Jun) if 
excessive weed re-growth

-Disk/harrow/roll  ~28 acres (5/29)
- ~0.75-ac patch left untreated 
(SHLA breeding pair present)

0 2 0 0

6N 72
Annual ryegrass, 
volunteer veg (heavy 
goose use)

Southern ~50 acres:
- Chemical fallow or disk (May)
Northern ~20 acres:
- Chemical fallow (early Jun)
- Rx burn (early Jul), w/ untreated 
strips (6N only)

Southern ~40 acres:
- Chemical fallow (5/30)
Northern ~30 acres:
- Chemical fallow (mid_jun)
- Rx burn (Jul 2), w/ 3 untreated 
strips

0 0 1 0

6T, 6TS 34 Unmanaged wet 
grassland

- Remove hedgerows along S and W 
borders of 6TS (by mid-Jun)
- Rx burn (early Jul)

- hedgerows removed (early Jun)
- Rx burn (Jul 2) - - 0 0

28 33
Annual ryegrass, 
volunteer veg (heavy 
goose use)

Same as the N portion of 6N
- Chemical fallow (mid-Jun)
- Rx burn (Jul 2) 2 0 0 3 1

2 108 (25) 0 0 0 0

3 140 (15) 0 0 0 0

239 6 7 4 5 11 8

Passive SHLA Management (Coop. Farmers and Refuge)

5 89 (5)

3rd-year orchardgrass, 
with ~5-ac vernal 
swale adjacent to 5-
Lark (unmanaged)

0 0 0* 0

26 106 2nd-year perennial 
fescue 0 0 0 0

6S 7
Unmanaged grass, 
with scattered bare 
patches

0 0 0 0

6 65
Annual ryegrass → 
irrigated corn (early 
season SHLA habitat)

Normal corn production Same 2 1 0 0

15/12
(Refuge in 

2018)
126 Fallowed (heavy goose 

use) Fallowed Same 0 0 0 0

309 2 1 0 0

TOTALS 548 8 8 4 5 11 8

2018 SHLA Monitoring Results
April

Annual ryegrass & 
volunteer veg (heavy 
goose use)
- w/ 4 vernal pools

- Disk/harrow/roll  or chemical 
fallow, incl. vernal swales 
(May/Jun)
- l imit disking to 15 to 25 acres in 
each unit, l inking the 2 vernal 
swales within each unit

Field 2 (S vernal swale):
Disk/harrow/rolled ~5 ac (5/31)
Field 2 (N swale) and Field 3:
Tractor & implement problems 
precluded disking in 2018

Management June July August

Normal grass production Same
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Appendix Figure 1A.  Fields/units in 2018 agricultural production at Ankeny NWR, OR.  SHLA 
designated Critical Habitat is shown within the red, dashed boundary. 
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Appendix 1B.  Field-level summaries of 2018 habitat management (planned vs. implemented) and 
streaked horned lark (SHLA) monitoring results, at Baskett Slough NWR. 

 
 

  

Field/ Unit Acres Habitat Planned Implemented Ad Fldg Ad Fldg Ad Fldg Ad Fldg

Active SHLA Management (Refuge)

5M-Lark 19 Annual ryegrass (very 
poor soils)

- Chemical fallow as early as 
possible (Mar/Apr)
- re-treat patches as needed (late 
May / Jun)

- Chemical fallow southern 
portion 3/20, northern portion 
4/26
- Chemical fallow middle portion 
again 5/15

7 7 6 4 1 1

1S 10 Volunteer veg (very 
poor soils)

- Disk/harrow (as early as possible)
- re-treat patches as needed (late 
May / Jun)

-Disk & harrow 5/9 0 0 3 2

Orchard 4
Converting orchard to 
prairie and vernal 
swale

- Disk/harrow (Apr)
- Chemical fallow (May/Jun) Same 0 0 0 1

6Z-East 15 Annual ryegrass & 
volunteer veg

- Disk/harrow or chemical fallow 
10ac hil ltop + chemical fallow 5ac 
sideslope (Mar/Apr)
- Disk/harrow again (Jun) if weed re-
growth

- Chemical fallow 15ac 3/20
- Disk & harrow 10ac hil ltop 4/26 2 2 4 2 6 7

9M 16 Annual ryegrass & 
volunteer veg

- Chemical fallow + disk/harrow 
(Mar/Apr)
- Remove hedgerow w/ 1,2,3Z and 
14M (Apr/May)
- Chemical fallow weedy patches 
(May/Jun)

- Chemical fallow 2/26 and 3/20
- Removed hedgerows late Apr
- Disk & harrow 5/4

2 1 1 2 0

Aleutian 
Prairie

8 Wet prairie 
restoration

- Chemical fallow 3 separate 
patches (late Apr/May)

Same 0 2 0 0

11ZS 19 Perennial ryegrass & 
volunteer veg

- Chemical fallow (Apr)
- Disk/harrow (May)
- Chemical fallow weedy patches 
(Jun)

- Chemical fallow 4/18
- Disk & harrow 5/16 0 6 6 1 0

7Z 20 Annual ryegrass & 
volunteer veg TBD No habitat mgmt in 2018 0 0 0 0

111 11 0 18 0 20 9 10 8

April
2018 SHLA Monitoring Results

Management AugustJune July
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Appendix 1B (continued). 
 

 

 

Field/ Unit Acres Habitat Planned Implemented Ad Fldg Ad Fldg Ad Fldg Ad Fldg

Passive SHLA Management  (Coop. Farmers)

1M (North) 35 Annual Ryegrass
- Spring planting (l ight ti l lage & 
seeding)(early May)
- Broadleaf herbicide (Jun)

Same 0 6 2 1

1M (South) 36 0 0 0 0
9Z 25 0 0 0 0
12Z 25 0 0 0 0

10B 27 Fall  oats w/ large 
vernal swale 0 2 2 0

3B 36
4B 46
8B 32 2 10 8 9 18 19
2M 69 10 7 6 3 8 9
7M 6 0 0 0 0

13M 34 6 2 1 0 0
6M 16 0 0 0 0 1
10M 7 0 0 0 0
11M 20 0 0 0 0
14M 20 0 0 0 0

1,2,3Z 45 0 0 0 0
2B 29 0 0 0 0

5ZN&S 19 0 0 0 0
9B 47 3 8 2 8 6 1

13B 31 3 6 2 0
1B 18 0 0 0 0
3M 14 0 0 0 0
4M 54 0 0 0 1
5M 92 0 0 4 2 1

11ZN 60 0 0 0 0
14B 31 0 0 0 0
15B 12 0 0 0 0
17B 63 0 0 0 0
16S 5 0 0 2 0
15Z 18 2 2 2 0* 0
16Z 10 0 0 0 0
17Z 43 0 0 0 0

1025 28 2 51 2 47 19 38 37

TOTALS 1136 39 2 69 2 67 28 48 45

Fall  oats

Annual ryegrass

Normal cropping Same

Normal grass seed & hay cropping Same

2 9 11

Planted winter 2017/18; no mgmt 
during 2018 SHLA breeding season

Annual ryegrass
Spring planting (l ight ti l lage & 
seeding)(early May)

All  fields fallowed throughout 
SHLA breeding season

1 7 7

3rd-year perennial 
grass (heavy goose 
use)

Fescue grass crops 
(heavy goose use)

Clover (1st year)
Planted winter 2017/18; no mgmt 
during 2018 SHLA breeding season

* 1 Fldg possibly observed

2018 SHLA Monitoring Results
Management April June July August
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Appendix Figure 1B.  Fields/units in 2018 agricultural production at Baskett Slough NWR, OR.  SHLA 
designated Critical Habitat is shown within the red, dashed boundary. 
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Appendix 1C.  Field-level summaries of 2018 habitat management (planned vs. implemented) and 
streaked horned lark (SHLA) monitoring results, at W.L. Finley NWR. 

 
 

 
 
 
  

Field/ Unit Acres Habitat Planned Implemented Ad Fldg Ad Fldg Ad Fldg Ad Fldg

Active SHLA Management (Refuge)
12NE 6.5 0 2 0 0
12E 11 1 2 2 2 2 2

12 Access 
Road

1.5 0 0 0 0

12S 75

Mix of perennial grass 
(bentgrass) and 
overseeded annual 
ryegrass
- fields incl. several 
vernal pools (heavy 
goose use)

- Chemical fallow (late May)
- Disk/harrow/seed perennial 
ryegrass (Sep/Oct)

- No habitat mgmt during 2018 
SHLA breeding season (too many 
SHLA breeding pairs present)

10 14 15 6 0*

94 11 0 18 0 17 8 2 2

Passive SHLA Management  (Coop. Farmers)

12 
N,W,NW,SW

127

Perennial fescue grass
- fields incl. several 
large wet swales 
(heavy goose use)

0 0 0** 0** 9*** 4***

8, 9W 207 Perennial fescue grass 
(heavy goose use) 0 0 0

10 53
Perennial fescue 
grass; very wet (heavy 
goose use)

0 0 1

19/20 125
Volunteer annual 
ryegrass (heavy goose 
use)

- Chemical fallow (Apr/May)
- Disk then harrow (May/Jun)

Same, except that disking was late 
(early Jul) 0 0 1

42 10
Unharvested vernal 
swale within a larger 
perennial grass field

Normal grass seed/hay cropping 
(usually not harvested; poor soils)

Minimal equipment disturbance 
throughout 2018 SHLA breeding 
season

0 0 0

522 0 0 0 0 2 0 9 4

TOTALS 616 11 0 18 0 19 8 11 6
* 2 SHLAs observed 8/30/18 (unk age)
** 3+ pairs & several Fldg foraging in 12W / SW
*** incl 6 Unk SHLAs (may have included Fldgs)

AugustManagement June July

Normal grass seed & hay cropping Same

2018 SHLA Monitoring Results
April

Volunteer veg
- Chemical Fallow (early Apr)
- Re-treat weedy patches as needed 
(Jun)

No habitat mgmt in 2018 (SHLA 
breeding pairs present)
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Appendix Figure 1C.  Fields/units in 2018 agricultural production at W.L. Finley NWR, OR.  SHLA 
designated Critical Habitat is shown within the red, dashed boundary.  
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Appendix 2.  2018 monthly streaked horned lark (SHLA) breeding survey results for the 3 Willamette 
Valley NWR Complex (WVNWRC) refuges.

   

Refuge1
Field / Unit 
Name M F U FLG M F U FLG M F U FLG M F U FLG

ANK 2
3
5-Lark 2 2 4 1 2 1 2 5 5 8
5
5N
6-Lark 1 1
6 1 1 1
6N 1
28 1 1 3 1
6T
6TS
6SE
7
10
15/12
16
26

4 4 6 2 3 1 5 5 6 8

BKS 1B
2B
3B/4B 1 1 5 4 6 5 1 4 3 7
8B 1 1 5 5 4 4 9 9 9 19
9B 3 4 4 2 4 3 1 6 1
Orchard 1
10B (vernal) 1 1 1 1
10B (crops)
13B 2 1 3 3 1 1
14B
15B
17B
Aleutian Prairie 1 1
1M 3 3 1 1 1
1S 2 1 1 1
2M 6 4 5 2 3 3 3 4 4 9
3M
4M 1
5M-Lark 4 3 4 3 4 2 4 1 1
5M 3 1 1 1 1
6M 1
7M
9M 1 1 1 1 2

SHLA Counts per Survey Period

ANK Total

Mid-April Mid-June Mid-July Mid-August



20 
 

Appendix 2 (continued).

   

Refuge1
Field / Unit 
Name M F U FLG M F U FLG M F U FLG M F U FLG
10M
11M
12M
13M 3 3 2 1
14M/14MR
1,2,3Z
5ZN/5ZS
6Z 1 1 1 1 2 2 2 3 3 7
7Z
9Z
11ZN
11ZS 3 3 3 3 1
12Z
13Z
14Z
15Z 1 1 1 1 1 1
16Z
17Z
16 South 1 1

23 16 2 37 31 1 2 36 29 2 28 23 21 4 45

WMF 12E 1 1 1 1 1 2 1 1 2
12NE 1 1
12S 6 4 7 7 7 8 6
12SW 6
12W/MW/N 1 2 4
8/9W 1
19/20 1 1
10 1 1
42
49 vernal
64

7 4 9 9 10 11 8 3 3 6 6

34 24 2 52 42 1 2 49 41 2 41 31 30 10 59

BKS Total

WMF Total

SHLA Counts per Survey Period

Mid-April Mid-June Mid-July Mid-August

1 Refuge: ANK = Ankeny NWR, BSK = Baskett Slough NWR, WMF = William L. Finley NWR
2 Counts = # SHLA individuals: M = male, F = female, U = unidentified gender, FLG = independent fledgling.  Blank 
cells represent no SHLAs observed during the survey.

WVNWRC Total
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Appendix 3.  Photos of 2018 SHLA nesting, habitat conditions, and management effects at the 
Willamette Valley NWR Complex. 

 

 
Baskett Slough NWR, Field 1M North, 6/11/18.  
Spring-planted annual ryegrass; SHLA nest in 
center of photo. 
 

 
Baskett Slough NWR, Field 1M North, 6/11/18.  
SHLA nest with 3 eggs. 
 

 
Baskett Slough NWR, Field 1M North, 6/19/18.  
SHLA nest w/ 1 egg and 2 very young nestlings. 

 
Baskett Slough NWR, Field 1M North, 6/26/18.  
SHLA nest with 3 nestlings (1 to 2 days from 
fledging). 
 

 
W.L. Finley NWR, Field 12S, 5/11/18.  Female 
SHLA with leg bands (probably also observed in 
2017 and 2016).  Bird was banded as a nestling 
at the Corvallis Airport in 2014. 
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Ankeny NWR, Field 5-Lark, 6/12/18.  Juxtaposition of recently 
disked/harrowed/rolled areas and adjacent vernal swale vegetation.  
Consistent use by 2-3 SHLA pairs throughout 2018. 
 

 
Ankeny NWR, Fields 6N & 28 (in background), 7/19/18.  
Chemically fallowed and Rx-burned habitats.  Minimal SHLA use of 
this site in 2018. 

 
Ankeny NWR, Field 6-Lark, 7/19/18.  Disked/harrowed/rolled areas 
adjacent to an untreated patch, with weed regrowth in foreground.  
Only 1 SHLA pair used this site in 2018. 
 

 
Ankeny NWR, Field 6N, 7/19/18. One of 3 untreated patches within 
the 40-ac chemical fallow area.  1-2 SHLA pairs used this site early 
in 2018. 
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Baskett Slough NWR, Field 2M, 4/19/18.  Newly planted clover 
field.  Excellent SHLA use by adults and fledglings throughout 2018. 
 

 
Baskett Slough NWR, Field 8B, 4/18/18.  Fallowed annual ryegrass 
(no farming activity in 2018).  Used throughout 2018 by several 
SHLA pairs & fledglings, even after substantial weed growth. 
 

 
Baskett Slough NWR, Field 2M, 7/16/18.  Sparse clover; seemingly 
excellent SHLA fledgling habitat in 2018. 
 

 
Baskett Slough NWR, Field 9B, 4/18/18.  Early season perennial 
ryegrass (bare ground in poor-soil areas).  Several SHLA pairs 
present throughout the 2018 breeding season, even after substantial 
grass regrowth. 
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Baskett Slough NWR, Field 6Z, side-slope, and 3B&4B at left, 
6/12/18.  6Z disking, side-slope chemical fallow, and completely 
fallowed 3B & 4B produced good SHLA use throughout 2018. 
 

 
Baskett Slough NWR, Field 1S, 7/16/18.  After an early May disking 
& harrowing, 1-2 SHLA pairs used this poor-soil area during the 
remainder of the 2018 nesting season. 

 
Baskett Slough NWR, Field 5M-Lark, 6/11/18.  Following winter 
annual ryegrass, poor soil areas retained good SHLA habitat into 
July.  Note early-season chemical fallow area in background. 
 

 
Baskett Slough NWR, 11ZS, 6/11/18.  Late-April chemical fallowed 
followed by mid-May disking/harrowing; treatments in large patches 
with untreated areas between.  Used by 3+ SHLA pairs in June/July. 
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Baskett Slough NWR, Field 9M, 6/11/18.  Juxtaposition of 
disked/harrowed, chemical-fallow-only, and untreated swale.  At 
least 1 SHLA pair and fledglings used this site in 2018. 
 

 
W.L. Finley NWR, Field 12S, 6/14/18.  Extensive vernal swale 
habitats available throughout 2018.  Used by 7-8 pairs in 2018. 
 

 
W.L. Finley NWR, Field 12E, 4/26/18.  Early season, vernal swale 
habitats.  Consistent SHLA use by 1+ SHLA pair throughout 2018. 
 
 

 
W.L. Finley NWR, Field 12W, 7/20/18.  Extensive post-baled fescue 
fields, with large “drown out” areas resulting in sparse vegetation.  
Excellent late-season fledgling habitat (huge #’s of grasshoppers). 
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W.L. Finley NWR, Field 10, 7/18/18.  Smaller vernal swales in S 
part of field.  First SHLA breeding pair observed at this spot during 
2015-2018 monitoring. 
 

 
W.L. Finley NWR, Field 19/20, 7/18/18.  Undisked swale supported 
a SHLA nesting effort; adults observed feeding nestlings/fledglings 
on this date. 


