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Introduction 
The streaked horned lark (Eremophila alpestris strigata), a subspecies of the wide-ranging 
horned lark, is endemic to the Pacific Northwest.  The subspecies has been extirpated 
throughout much of its range, no longer occurring in British Columbia, north Puget Sound, 
or the Rogue River valley in Oregon.  The streaked horned lark was added to the United 
States Fish and Wildlife Service (USFWS) candidate list in 2002, and the subspecies was 
ultimately listed as Threatened in October 2013 (USFWS 2013). The streaked horned lark 
(hereafter, SHLA or lark) occurs as multiple subpopulations across its current range in 
western Washington and Oregon: (1) the Willamette Valley in Oregon, (2) the Puget 
lowlands in Washington, (3) the Washington coast, and (4) lower Columbia River. 
 
Within these subpopulations, larks are found on open landscapes in early-successional 
habitats with short, sparse vegetation, plenty of bare ground, and few trees or shrubs 
(Altman 1999, Pearson and Hopey 2005).  In the Willamette Valley, larks are primarily 
found on agricultural lands (e.g., grass seed farms) and airports, while in the Puget 
lowlands larks occur on some native prairies and on a number of airfields.  Along the 
Washington coast, larks are found on foredunes with limited vegetation.  In the lower 
Columbia River region, larks occupy deposition islands created by placement of dredged 
materials.     
 
The Center for Natural Lands Management (CNLM) has been monitoring streaked horned 
larks and studying their ecology in collaboration with numerous partners, including the 
U.S. Army Corp of Engineers (USACE), on deposition placement sites in the lower Columbia 
River since 2010.  Although periodic placement of dredged materials provide suitable 
habitat for larks, deposition islands appear to be suitable for a limited period, apparently 
between 2 to 3 and 7 to 8 years after creation (Anderson 2013).  Understanding where 
larks occur and their abundance remains key to minimizing impacts from deposition 
actions as well as maximizing the habitat creation benefits of dredged material placement.   
 
In 2016, USACE contracted CNLM to continue monitoring lark distribution, population 
trends, and habitat use through time at selected deposition sites to improve our knowledge 
of how larks respond to deposition actions.  This document serves as the final report for 
activities conducted in 2016, although additional activity will continue on some tasks until 
the end of the performance contract period (31 March 2017). 
 

Goal and Objective 
The goal of this project was to assist USACE with obligations to USFWS as part of their 
consultation regarding Columbia River channel maintenance activities and a range of 
potential effects to SHLA (USACE 2014, USFWS 2014).  The specific objective was to 
acquire and provide to the USACE information regarding SHLA occupancy, distribution, and 
habitat use in 2016 at 19 dredged material deposition sites in the USACE disposal network 
(Appendix I). Furthermore, CNLM will provide recommendations for the timing and 
location of future monitoring activities.   
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To accomplish our goals and objectives we conducted three tasks: 
1) Assess lark occupancy and abundance. 
2) Conduct territory mapping. 
3) Conduct habitat mapping consultations. 

 
Task 1: Assess lark occupancy and abundance 
The first task was to assess lark occupancy and abundance.  The occupancy protocol 
(Pearson et al. 2016) was followed at deposition islands that had never been previously 
surveyed for larks or where larks had not recently been detected.  This is important 
because the abundance monitoring protocol (Pearson et al. 2016) relies on counts at 
occupied sites, and thus periodic assessment of unsurveyed sites is important to determine 
if they should be included in the abundance monitoring network.  They can also help 
inform potential deposition actions at these sites.   
 
The abundance protocol was followed at occupied sites (Pearson et al. 2016).  CNLM has 
been coordinating these efforts along the Columbia River since 2010.  Long-term 
monitoring of lark abundance is key to assess the lark’s conservation status, evaluate 
management efforts, and measure long-term population trends.   
 
Task 2. Conduct territory mapping 
The second task was to continue a project, initiated in 2015, to map territories (e.g., home 
ranges, use areas) of SHLAs on selected deposition islands in the Columbia River.  This 
information was important for three reasons.  First, we wanted to use territory mapping to 
estimate the true numbers of larks on selected deposition islands and compare those 
estimates with counts from abundance surveys (Task 1).  Currently, the population size of 
larks on islands is estimated to be double the maximum count of males detected from 
repeated abundance surveys.  This assumes that the maximum count from surveys detects 
all males and that all males are paired with a female.  Neither of these assumptions has 
been tested.  We do know that lark detectability on abundance surveys varies; preliminary 
models indicated that lark detectability could be as low as 0.50 (Anderson and Slater 
2015).  Results from territory mapping can help assess these assumptions.  
 
Second, we wanted to better understand colonization at islands with known deposition 
histories to confirm assumptions about habitat suitability.  In general, the current 
assumption is that habitat becomes suitable 2 to 3 years after deposition and falls out of 
suitability 7 to 8 years after deposition (Anderson 2013).   
 
Finally, the third reason for mapping lark territories was to help refine GIS-scale habitat-
suitability models developed to predict lark habitat on deposition islands (Task 3). A 
preliminary habitat suitability model was built using habitat characteristics, primarily 
percent sand, identified by Anderson (2013) to be important to breeding larks (USACE 
2015). In general, the habitat model did not predict suitable habitat well; less than 35% of 
lark locations detected in 2014 were correctly classified (Slater and Anderson 2016).  One 
potential problem was that land cover classifications were derived from high-resolution 
imagery collected in September 2014, whereas lark locations were identified in May and 
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June. A second concern was that the model did not contain enough complexity to accurately 
describe lark habitat use. By conducting territory mapping we can obtain precise location 
data and use those locations to estimate home ranges of breeding pairs. From these home 
ranges, we can characterize suitable lark habitat within a GIS environment using annually-
collected, high-resolution orthophotography and then use those data to refine the existing 
habitat suitability model and improve predictability. 
 

Task 3: Habitat mapping consultations 
The third task was to meet with USACE to recommend methods for refining the USACE lark 
habitat suitability model, including the identification and review of relevant variables.  This 
task also aims to assist USACE in devising and implementing a methodology for accurately 
mapping habitat and modeling the suitability of habitat, as well as technical expertise with 
standard GIS programs.  
 
Overall, these three tasks assist USACE by tracking abundance and estimating population 
size as outlined in the 2014 Biological Opinion, thereby fulfilling obligations to USFWS.  
Results from these tasks increase our understanding of habitat use by larks and thus allows 
for informed decisions when considering future deposition schedules.   

Methods 
Task 1: Assess lark occupancy and abundance 
Prior to occupancy and abundance surveys, observers received training on: the survey 
protocol (Pearson et al. 2016), how to recognize SHLAs and other focal species by song and 
call, and how to differentiate larks by sex and age.   
 
Occupancy (presence/absence) surveys 
We conducted occupancy surveys at 10 sites in the Columbia River Network (Table 1).  
Occupancy surveys were conducted at sites where: 1) potentially suitable habitat had been 
documented (e.g., Hump Island), but surveys  had not yet been conducted or larks were not 
detected in recent years, or 2) where site preparation activities in spring 2016 altered site 
conditions, potentially creating suitable habitat (Howard and Lower Deer Islands).  
 
In brief, the occupancy protocol involved walking strip transects, spaced < 150 m apart, 
through the entire portion of the site dominated by grass and forbs (i.e., all potentially 
suitable habitat; Pearson et al. 2016).  Surveys were conducted by experienced lark 
surveyors. Transects were walked at a pace of 1-2 miles per hour and surveyors stopped 
periodically to listen for singing or calling individuals.  Three surveys were conducted 
during the lark breeding season, once each in May, June, and July.  Pearson et al. (2016) 
recommend the first survey occur in late April; however, we feel that May is also 
appropriate because it encompasses the early part of the breeding season.  We recorded all 
larks detected by sight or sound and their behavior.   
 
If larks were detected during the May visit, we considered the site occupied and 
subsequently surveyed the site using the abundance protocol.  If larks were first detected 
at a site in June or July on an occupancy survey, we considered the site occupied but did not 
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have adequate time to implement the abundance protocol.  The locations of all larks 
detected in the field were subsequently transcribed into a GIS file.  
 

Table 1. Site name and type of survey conducted along the lower Columbia River in 2016.   

Placement Site 
Occupancy 

Protocol 
Abundance 

Protocol No Surveys 
Benson Beach   X1 

West Sand Island   X1 

Rice Island  X  
Miller Sands Island  X  
Pillar Rock Island  X  
Skamokawa-Vista Park X   
Welch Island X   
Tenasillahee Island  X  
James River X2   
Puget Island   X1 

Brown Island  X  
Crims Island  X  
Hump Island X X4  
Lord Island   X1 

Dibblee Point  X  
Howard Island  X2 X4  
Cottonwood Island X   
Sandy Island  X  
Lower Deer Island X3   
Martin Bar  X   
Sand Island  X  
Austin Point X   
Gateway X3   
1
Recommendations from previous monitoring results suggest that no surveys are needed until existing site 

conditions are disturbed. 
2 
Site prep activities in spring 2016 altered the sites’ conditions, triggering habitat succession. Surveys were 

implemented to determine occupancy following site preparation.   
3
No larks were detected at site in 2015 so 2016 monitoring began with occupancy protocol 

4
First survey at this site followed occupancy protocol, when larks were detected, subsequent surveys followed 

abundance protocol.  

 
Estimate lark abundance and assess trends 
We conducted breeding season abundance surveys for larks on 11 deposition islands in the 
lower Columbia River with known breeding individuals or on sites where larks were 
detected following May occupancy surveys (Table 1).  We followed the standardized 
protocol created by Pearson et al. (2016).  In brief, the survey protocol for larks at occupied 
sites recommends three surveys spaced evenly between early May and late June.  This is a 
change from surveys prior to 2014, when surveys were conducted three times, once each in 
May, June, and July.  This modification was made to reduce the likelihood that surveyors 
encountered individuals that might move between sites within the breeding season, and 
thus may be double-counted.  Surveys were conducted along established line transects 
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positioned 75 m inside the suitable habitat boundary and spaced 150 m apart.   On most 
sites there were multiple line transects and in some situations multiple observers surveyed 
separate transects at the same time.   
 
The same transects have been surveyed among years unless deposition activities changed 
the area of suitable habitat substantially.  Transects were adjusted in 2016 at both Crims 
and Sand Islands. Transects were shortened at Crims Island following site preparation for 
deposition in Spring 2016.  Transects were extended to the south at Sand Island following 
shoreline placement in 2015.  In both of these cases, we assessed habitat suitability and 
made decisions about where transects should be placed. Once transects were established, 
they were not modified during the survey period (Pearson et al. 2016).  Total transect 
length on sites in 2016 varied from 165 m to 7525 m.  
 
Surveys were typically conducted between the period from 30 minutes after sunrise to 
noon, as long as weather conditions were appropriate (e.g., wind < 20 mph and 
temperature < 80° F).  As with the occupancy surveys, observers walked the transect line at 
pace of 1-2 miles per hour, stopping every 150 m to look and listen for larks for 
approximately 30 seconds.  Observers recorded all larks seen or heard < 75 m on either 
side of their line, including those flying overhead or in front of the observer.  In general, 
observers only recorded larks detected behind them if they were certain that they had not 
been counted by another observer.  To avoid double counting, adjacent observers 
communicated either during the survey by cell-phone or radio or after the survey via notes 
and discussion.  For each individual detected, observers also recorded the time, age and sex 
(if determined), initial position of bird (flight vs. ground), how it was detected (aural or 
visual) and other behaviors.  The estimated location of each individual, whether heard or 
seen, was mapped on aerial photographs in the field and subsequently entered into a GIS 
file.  Other focal species were also tallied (e.g., crows, ravens, meadowlarks).  Data were 
entered into an MS Access database and following QA/QC measures were submitted to 
Washington Department of Fish and Wildlife (WDFW) in MS Excel format for trend 
analysis.     
 
We used data collected from abundance surveys to estimate three measures of abundance 
for known occupied sites: maximum abundance, average abundance and relative 
abundance.  Maximum abundance was the highest count from the three surveys.  As per the 
USACE Biological Assessment (USACE 2014) and USFWS Biological Opinion (USFWS 2014), 
the number of breeding pairs on deposition islands was estimated by doubling the 
maximum number of males detected.  Average abundance of SHLA for each site was the 
mean number of adults counted over the three surveys, whereas relative abundance was 
the number of adults per 1 km of transect, averaged over the repeated visits.  We estimated 
maximum, average, and relative abundance by site and for the region for total adults, male 
adults, and female adults in each year from 2010 to 2016.  While maximum and average 
abundance estimates help us assess population size and determine which sites support the 
most birds and therefore may be of high management priority, relative abundance 
standardizes counts relative to effort (i.e., transect length), similar to a density estimate, 
which may be helpful in assessing sites with high quality habitat.   
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All of these measures of abundance are considered an index to the true number of adults. 
That is they are proportional to true population size.  Based on a pilot Distance sampling 
project in 2014, we know detectability is imperfect (Anderson and Slater 2015).  To 
address this problem, WDFW is using N-mixture models, which both estimates and corrects 
for detectability, to assess population trends.  WDFW used results from Anderson and 
Slater (2015) to refine prior estimates required with this technique.   
 

Task 2. Conduct territory mapping 
We conducted territory mapping at Brown and Crims Islands following standardized 
methods (Ralph et al. 1993) with some slight modifications.  These sites were chosen 
because they cover a range of sizes, deposition history, and are relatively easy to access. 
This was the second year of territory mapping at these sites.    
 
For this analysis, we did not follow the strict definition of territory as “any defended area” 
(Noble 1939).  Rather we used the term territory interchangeably with the concept of an 
individual or pair’s home range or use area (Odum and Kuenzler 1955).  The definition of a 
home range is an area routinely used by an animal to meet its daily needs (Odum and 
Kuenzler 1955) and is less restrictive than territory.  We believe this approach is 
appropriate because our goal was to capture the full spectrum of habitat conditions that 
larks use during the breeding season as these data will be used to refine habitat models.   
Moreover, the lark appears less territorial than most passerines and often tolerates the 
close presence of adjacent breeding individuals, making it difficult to determine the 
defended space boundary for an individual or pair.  
 
We conducted mapping by systematically traversing suitable habitat across each island to 
identify unique pairs or single individuals.  We also used information from abundance 
surveys to identify use areas.  Once a pair (or territorial unpaired male) was located, we 
attempted to follow either the male or female for 30-60 minutes with the goal of collecting 
5-7 sequential locations that were >25 m apart.   We tended to focus on males so that we 
could detect countersinging, making it easier to demarcate unique territories.  However, we 
also attempted to follow females because they could lead us to nests, which helped us 
confirm unique territories and determine their breeding status.  In many cases, observers 
lost sight of individuals before reaching our target of 5-7 locations because they 
disappeared either in the vegetation or made a long flight.  When this occurred, we 
attempted to relocate individuals, but often moved to a different territory.  To ensure we 
captured the full extent of that pair’s use area, we either revisited these territories later in 
the morning or prioritized them during subsequent visits.  Overall, the goal was to collect 
>30 locations for each unique pair.   
 
In general, deposition islands were visited at least 6 times, with visits during the period 
from mid-May to early July.  Mapping efforts were focused on this period to get a better 
sense of how larks use these areas throughout the breeding season.  Mapping was 
conducted from sunrise until bird activity waned, usually around noon.  On most days, we 
visited two islands in a morning, and we attempted to stratify visits evenly between early 
and late morning.  Using our observations of locations (including nests) and behaviors and 
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their interpretation by observers, we assigned locations into unique territories.  
Interpretation by observers was important because many lark use areas overlapped and 
individuals were not uniquely marked.   
 
There are numerous techniques for estimating home ranges by animals and each has their 
strengths and weaknesses.   The minimum convex polygon (MCP) method has traditionally 
been the most commonly used approach, and the method simply connects the outermost 
points in a location date set (Mohr 1947).  This method is highly affected by locations on 
the periphery, and it can contain large areas that were never visited by the focal organism 
(Harris et al. 1990).  More recently, two methods - kernel density (KDE) and local convex 
hull (LoCoH) – have been developed to address problems with MCP.  These methods use 
computational techniques to create a utilization distribution (UD) in 2-dimensional space 
based on the density of points, which allows UD to be calculated for different isopleths (e.g., 
50%, 95%).  Both methods require user-defined tuning parameters and are more sensitive 
to independence of points.  At its simplest, KDE can be thought of as creating a bump or 
buffer around points, whereas LoCoH creates minimum convex polygons around the three 
closest points (hulls) and combines these to estimate a density distribution.   
 
Last year, we investigated these three methods and decided that MCP and LoCoH 
approaches provided the most biologically meaningful results (Slater and Anderson 2016).  
One advantage of LoCoH is that it better resolves narrow use-corridors and sharp 
boundaries, such as those produced by habitat edges, including shorelines (Getz and 
Wilmers 2004).  
 
The area of research around density estimators is rapidly developing and the program to 
create LoCoH home ranges has been discontinued.  The replacement t-LoCoH (Time Local 
Convex Hull) is a method that incorporates both spatial and temporal patterns when 
analyzing movement data (Lyons et al. 2013).  Unfortunately, the analytic process is 
substantially more complicated.  As a result, for this report, we only generated home range 
boundaries and estimated lark home range size using MCP.  We will continue to explore 
analyses using t-LoCoH through the contract performance period ending 31 March 2017.  
We estimated MCP home ranges using the Geospatial Modelling Environment (Beyer, H.L. 
2012) and Program R (R Core Team 2014) in a GIS environment (ESRI 10.2). 
 
Task 3: Habitat mapping consultations 
We met with USACE on 31 January 2017 to discuss the approach for refining the USACE 
streaked horned lark habitat model.  Currently the model performs inadequately in 
correctly assigning lark locations to suitable habitat, presumably due, in part, to its 
simplicity (Slater and Anderson 2015).  Previous discussions in 2016 centered on 
identifying and reviewing relevant variables from territory mapping efforts that could be 
added to the model to improve model accuracy.  At that time, USACE anticipated 
performing most of the work in house with CNLM providing biological and technical 
expertise.  However, at the 31 January meeting we discussed the idea of CNLM leading this 
effort.  We agreed that CNLM would develop a scope of work that outlines the proposed 
steps and actions needed to refine the USACE lark habitat suitability model.   That 
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document will be prepared during the contract performance period over the next month, 
but will not be incorporated into this report.  Once that document is completed and 
submitted, USACE can evaluate how to proceed.   
 

Results 
Task 1: Assess lark occupancy and abundance 
 
Occupancy (presence/absence) surveys 
We visited 10 sites that had either not been previously surveyed for larks or where larks 
had not recently been detected (Table 2).  Larks were not detected during occupancy 
survey visits at 6 sites: Skamokawa-Vista Park, Welch Island, James River, Cottonwood 
Island, Martin Bar, or Austin Point. Larks were detected during the first occupancy survey 
at Howard Island and Gateway (Table 2 and Appendix II, Figures 13 and 14). Subsequent 
surveys at these two islands were accomplished using the abundance protocol. Larks were 
also detected at Hump and Lower Deer Islands (Table 2 and Appendix II, Figures 15 and 
16). However, these were detected during either the 2nd or 3rd occupancy survey, and 
thus were surveyed all season as occupancy surveys. Next year we recommend these sites 
should be surveyed using the abundance survey protocol. 

Table 2. Occupancy survey dates and total adults counted for repeated surveys of 
streaked horned larks during the 2016 breeding season at 10 placement sites in the 
Columbia River, WA. * Indicates three abundance surveys conducted after early season 
detection. 

Site Name 
Survey 
Date 

# Larks 
Detected 

Survey 
Date 

# Larks 
Detected 

Survey 
Date 

# Larks 
Detected 

2017 survey recommendations 
based on qualitative habitat 
assessment. 

Skamokawa- 
Vista Park 5/16/16 0 6/13/16 0 7/11/16 0 

Survey entire area.  
High disturbance area, heavily used 
by people and dogs.  

Welch Island 5/16/16  0 6/13/16 0 7/11/16 0 

Survey area prepped for deposition 
only – exclude dense shrubs, trees, 
and grasses. 

James River 5/17/16 0 6/13/16 0 7/11/16 0 
Survey entire area. Suitable for larks, 
light to medium vegetation cover.  

Hump Island 5/17/16 0 6/14/16 0 7/12/16 3 
Survey in 2017 using abundance 
protocol. 

Howard 
Island 5/18/16 4 * * * * Survey using abundance protocol. 

Cottonwood 
Island 5/18/16 0 6/15/16 0 7/12/16 0 

Survey entire area. Ground cover 
suitable for larks, although adjacent 
forest may deter larks.  

Lower Deer 
Island 5/18/16 0 6/15/16 1 7/12/16 2 

Survey in 2017 using abundance 
protocol. 

Martin Bar  5/20/16 0 6/17/16 0 7/12/16 0
 

Survey entire area – exclude active 
borrow operation area. Shoreline 
areas could be suitable but highly 
disturbed. 

Austin Point 5/20/16 0 6/17/16 0 7/12/16 0 

Survey entire area – exclude active 
borrow operation area and 
equipment. Shoreline areas could be 
suitable but highly disturbed.  

Gateway 5/20/16 1 * * * * Survey using abundance protocol. 
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Estimate lark abundance and assess trends  
We conducted surveys on 11 deposition islands covering approximately 28 km of transects 
(Table 3 and Appendix II, Figures 1-14).  All deposition islands were surveyed three times, 
with an additional survey at Howard and Gateway Islands.  At these two sites, larks were 
detected during the first occupancy survey, consequently resulting in three additional 
surveys which followed the abundance protocol. 
 
We detected the largest number of larks on Rice Island, followed closely by Brown and 
Miller Sands.  Larks were never detected on any of the three visits to Dibblee Point. One 
male was detected during the first visit to Sand Island, with no subsequent detections 
during the remaining two surveys.   

 

Table 3. Abundance survey dates and total adults counted for repeated surveys of streaked 
horned larks during the 2016 breeding season at 11 placement sites in the Columbia River, 
WA. 

 
  Visit 1 Visit 2 Visit 3 

Site 
Transect 

length (m) Date 
Total 

Adults Date 
Total 

Adults Date 
Total 

Adults 

Rice Island 6,650 5/16/2016 23 6/1/2016 33 6/13/2016 21 

Miller Sands 3,431 5/16/2016 11 6/1/2016 13 6/13/2016 11 

Pillar Rock 819 5/16/2016 6 6/1/2016 0 6/13/2016 4 

Tenasillahe 887 5/16/2016 2 6/1/2016 3 6/13/2016 2 

Brown Island 3,830 5/17/2016 26 6/1/2016 20 6/14/2016 18 

Crims 1,865 5/17/2016 7 6/2/2016 4 6/14/2016 7 

Dibblee Point 1,014 5/17/2016 0 6/2/2016 0 6/14/2016 0 

Howard Island2 7,525 6/2/2016 4 6/15/2016 1 6/24/2016 1 

Sandy Island 824 5/18/2016 4 6/2/2016 3 6/15/2016 3 

Sand Island 165 5/18/2016 1 6/2/2016 0 6/15/2016 0 

Gateway1 973 6/3/2016 1 6/17/2016 0 6/24/2016 2 

Total 27983   85 
 

77 
 

69 
1
One lark was detected during the first occupancy survey on 5/20/2016. 

2 
Four larks were detected on the first occupancy survey on 5/18/2016.  

Maximum, average, and relative abundance 
The sum of the maximum counts of adults from surveys on occupied deposition sites in the 
Columbia River was 99, with maximum counts of male and females at 64 and 29, 
respectively (Table 4).  The estimated population size in the Columbia River network is 
calculated by doubling the number of the maximum number of males.  Based on this 
assumption, the population size in the Columbia River network is 128 adults. 
 
For the second year in a row the maximum counts of adults declined (Figure 1).  However, 
this is due to a decline in females, rather than males.  Maximum counts of females 
decreased from 38 in 2015 to 29 in 2016, whereas maximum count of males increased 
from 59 to 64 over the same time period.  Rice, Brown, and Miller Sands Islands had the 
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highest maximum counts for adults, respectively, and each had more than 10 adults. Crims 
Island was the only other site with more than 6 adults.   
 
Mirroring the maximum counts, Rice, Brown, and Miller Sands had the highest average 
abundance (Table 5).  Average abundance was highest on Rice (25.7 individuals/visit), 
followed by Brown (21.3), Miller Sands (11.7), and Crims Island (6.0).  Trend patterns for 
average abundance showed an increase for males and a decrease for females (Figure 2).   
   
In 2016, average relative abundance of total adult larks was highest on Brown Island (5.6 
individuals/km), followed by Pillar Rock (4.1 individuals/km), Sandy Island (4.0 
individuals/km), and Rice Island (3.9 individuals/km), (Table 6).  Male and female trend 
patterns for average relative abundance decreased, more drastically for females than males 
(Figure 3). This sharp decrease in 2016 is attributed to the discovery of larks on Howard 
Island, which has the longest transect lengths and low counts of total larks. 
 

 
Figure 1.  Sum of the maximum counts of larks for adults, adult males, and adult females 
from repeated surveys at sites on the Columbia River, WA from 2010 to 2016. Maximum 
counts of males are used as an estimate of the number of breeding pairs. 
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Table 4.  Maximum count of total adults, adult males, and adult females counted 
on repeated surveys at sites in Columbia River, WA from 2010 to 2016. Dash 
indicates that abundance surveys were not conducted (occupancy surveys may 
have been conducted). 
Maximum count of total adults 2010 2011 2012 2013 2014 2015 2016 
Brown Island 29 21 23 36 31 24 26 
Cottonwood Island 0 - - - - - - 
Crims Island 2 8 9 4 7 12 7 
Dibblee Point - - - 0 - 2 0 
Gateway - - - - - 0 2 
Howard Island - - - - - - 4 
Lower Deer Island - - - - 2 0 - 
Miller Sands Island 6 7 4 8 11 20 13 
Northport - - 2 3 2 - - 
Pillar Rock Island 5 5 3 3 5 5 6 
Rice Island 10 24 20 33 31 25 33 
Sand Island - - - - 3 5 1 
Sandy Island 1 2 1 6 14 6 4 
Tenasillahee Island 4 2 2 1 2 3 3 
Wallace Island 0 0 - - - - - 
Wasser and Winters - - - 2 - - - 
Welch Island 3 0 - - - - - 
Maximum count of males 2010 2011 2012 2013 2014 2015 2016 
Brown Island 15 14 18 23 21 17 17 
Cottonwood Island 0 - - - - - - 
Crims Island 0 7 4 2 5 6 5 
Dibblee Point - - - 0 - 1 0 
Gateway - - - - - 0 1 
Howard Island - - - - - - 4 
Lower Deer Island - - - - 1 0 - 
Miller Sands Island 3 4 2 5 8 12 8 
Northport - - 1 3 2 - - 
Pillar Rock Island 3 4 3 2 4 2 3 
Rice Island 6 22 14 23 19 14 20 
Sand Island - - - - 2 2 1 
Sandy Island 1 1 1 4 6 3 3 
Tenasillahee Island 2 2 2 1 1 2 2 
Wallace Island 0 0 - - - - - 
Wasser and Winters - - - 1 - - - 
Welch Island 1 0 - - - - - 
Maximum count of females 2010 2011 2012 2013 2014 2015 2016 
Brown Island 4 4 6 9 10 7 7 
Cottonwood Island 0 - - - - - - 
Crims Island 1 0 2 2 2 3 2 
Dibblee Point - - - 0 - 1 0 
Gateway - - - - - 0 1 
Howard Island - - - - - - 0 
Lower Deer Island - - - - 1 0 - 
Miller Sands Island 2 2 1 3 4 8 5 
Northport - - 2 0 1 - - 
Pillar Rock Island 2 1 1 1 2 3 3 
Rice Island 2 7 4 10 11 11 10 
Sand Island - - - - 1 3 0 
Sandy Island 0 1 0 3 5 1 0 
Tenasillahee Island 2 0 0 0 1 1 1 
Wallace Island 0 0 - - - - - 
Wasser and Winters - - - 1 - - - 
Welch Island 2 0 - - - - - 
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Table 5. Average count of total adults, adult males, and adult females counted on 
repeated surveys at sites in the lower Columbia River, WA from 2010 - 2016. Dash 
indicates that abundance surveys were not conducted (occupancy surveys may have 
been conducted). 
Average count of total adults 2010 2011 2012 2013 2014 2015 2016 

Brown Island 19.7 20.5 19.3 24.7 19.0 20.7 21.3 
Cottonwood Island 0.0 - - - - - - 
Crims Island 1.0 8.0 6.0 3.3 5.0 8.7 6.0 
Dibblee Point - - - 0.0 - 0.5 0.0 
Gateway - - - - - 0.0 1.0 
Howard Island - - - - - - 2.0 
Lower Deer Island - - - - 1.7 0.0 - 
Miller Sands Island 5.5 2.3 1.5 7.0 10.3 11.7 11.7 
Northport - - 1.7 2.0 1.5 - - 
Pillar Rock Island 3.3 2.7 1.3 3.0 3.7 3.3 3.3 
Rice Island 9.0 23.5 14.5 25.3 26.3 17.7 25.7 
Sand Island - - - - 1.5 2.7 0.3 
Sandy Island 0.5 2.0 0.3 4.3 8.7 5.0 3.3 
Tenasillahee Island 2.3 0.7 0.7 1.0 0.7 2.3 2.3 
Wallace Island 0.0 0.0 - - - - - 
Wasser and Winters - - - 2.0 - - - 
Welch Island 1.7 0.0 - - - - - 

Average count of adult males 2010 2011 2012 2013 2014 2015 2016 

Brown Island 10.0 13.5 13.8 17.0 12.3 14.0 13.3 
Cottonwood Island 0.0 - - - - - - 
Crims Island 0.0 7.0 3.3 2.0 3.0 5.0 3.0 
Dibblee Point - - - 0.0 - 0.3 0.0 
Gateway - - - - - 0.0 0.7 
Howard Island - - - - - - 2.0 
Lower Deer Island - - - - 1.0 0.0 - 
Miller Sands Island 2.5 1.3 1.0 4.0 6.7 6.7 6.7 
Northport - - 0.7 2.0 1.0 - - 
Pillar Rock Island 2.0 2.0 1.0 1.0 2.3 1.7 2.0 
Rice Island 5.5 18.0 11.3 16.7 15.0 11.3 15.7 
Sand Island - - - - 1.0 1.3 0.3 
Sandy Island 0.5 1.0 0.3 3.0 4.3 2.0 2.7 
Tenasillahee Island 1.3 0.7 0.7 1.0 0.3 1.3 1.7 
Wallace Island 0.0 0.0 - - - - - 
Wasser and Winters - - - 1.0 - - - 
Welch Island 0.7 0.0 - - - - - 

Average count of adult females 2010 2011 2012 2013 2014 2015 2016 

Brown Island 2.7 3.5 4.5 6.3 5.3 6.0 6.0 
Cottonwood Island 0.0 - - - - - - 
Crims Island 0.5 0.0 1.8 1.3 1.7 1.7 1.0 
Dibblee Point - - - 0.0 - 0.3 0.0 
Gateway - - - - - 0.0 0.3 
Howard Island - - - - - - 0.0 
Lower Deer Island - - - - 0.7 0.0 - 
Miller Sands Island 2.0 0.7 0.3 3.0 3.3 3.7 4.3 
Northport - - 1.0 0.0 0.5 - - 
Pillar Rock Island 1.0 0.7 0.3 0.5 1.3 1.7 1.3 
Rice Island 1.0 4.0 2.8 7.7 11.0 6.3 6.3 
Sand Island - - - - 0.5 1.3 0.0 
Sandy Island 0.0 1.0 0.0 1.3 2.3 0.3 0.0 
Tenasillahee Island 0.7 0.0 0.0 0.0 0.3 0.3 0.7 
Wallace Island 0.0 0.0 - - - - - 
Wasser and Winters - - - 1.0 - - - 
Welch Island 1.0 0.0 - - - - - 
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Table 6. Average relative abundance (individuals/1 km) for total adults, adult males, 
and adult females counted on repeated surveys at sites in the lower Columbia River, 
WA from 2010 - 2016.  Dash indicates that abundance surveys were not conducted 
(occupancy surveys may have been conducted). 
Average relative abundance of total adults 2010 2011 2012 2013 2014 2015 2016 
Brown Island 5.3 5.5 5.2 6.6 5.1 5.4 5.6 
Cottonwood Island 0.0 - - - - - - 
Crims Island 0.5 4.3 3.2 1.8 2.7 4.6 3.2 
Dibblee Point - - - 0.0 - 0.5 0.0 
Gateway - - - - - 0.0 1.0 
Howard Island - - - - - - 0.3 
Lower Deer Island - - - - 1.7 0.0 - 
Miller Sands Island 1.7 0.9 0.6 2.0 3.0 3.4 3.4 
Northport - - 2.3 2.2 1.7 - - 
Pillar Rock Island 3.0 2.4 1.1 4.0 4.9 4.1 4.1 
Rice Island 1.7 4.4 2.7 3.8 4.0 2.7 3.9 
Sand Island - - - - 1.5 16.2 2.0 
Sandy Island 0.9 3.6 0.5 3.8 10.5 6.1 4.0 
Tenasillahee Island 3.3 1.0 1.0 1.6 1.1 2.6 2.6 
Wallace Island 0.0 0.0 - - - - - 
Wasser and Winters - - - 2.3 - - - 
Welch Island 1.3 0.0 - - - - - 
Average relative abundance of adult males 2010 2011 2012 2013 2014 2015 2016 
Brown Island 2.7 3.6 3.7 4.6 3.3 3.7 3.5 
Cottonwood Island 0.0 - - - - - - 
Crims 0.0 3.8 1.7 1.1 1.6 2.7 1.6 
Dibblee Point - - - 0.0 - 0.2 0.0 
Gateway - - - - - 0.0 0.7 
Howard Island - - - - - - 0.3 
Lower Deer Island - - - - 1.1 0.0 - 
Miller Sands Island 0.8 0.5 0.4 1.2 1.9 1.9 1.9 
Northport - - 0.9 2.2 1.1 - - 
Pillar Rock Island 1.8 1.8 0.9 1.3 3.1 2.0 2.4 
Rice Island 1.0 3.4 2.1 2.5 2.3 1.7 2.4 
Sand Island - - - - 1.0 8.1 2.0 
Sandy Island 0.9 1.8 0.5 2.6 5.3 2.4 3.2 
Tenasillahee Island 1.9 1.0 1.0 1.6 0.5 1.5 1.9 
Wallace Island 0.0 0.0 - - - - - 
Wasser and Winters - - - 1.2 - - - 
Welch Island 0.5 0.0 - - - - - 
Average relative abundance of adult females 2010 2011 2012 2013 2014 2015 2016 
Brown Island 0.7 0.9 1.2 1.7 1.4 1.6 1.6 
Cottonwood Island 0.0 - - - - - - 
Crims 0.3 0.0 0.9 0.7 0.9 0.9 0.5 
Dibblee Point - - - 0.0 - 0.2 0.0 
Gateway - - - - - 0.0 0.3 
Howard Island - - - - - - 0.0 
Lower Deer Island - - - - 0.7 0.0 - 
Miller Sands Island 0.6 0.2 0.1 0.9 1.0 1.1 1.3 
Northport - - 1.4 0.0 0.6 - - 
Pillar Rock Island 0.9 0.6 0.2 0.7 1.8 2.0 1.6 
Rice Island 0.2 0.7 0.5 1.2 1.7 1.0 1.0 
Sand Island - - - - 0.5 8.1 0.0 
Sandy Island 0.0 1.8 0.0 1.2 2.8 0.4 0.0 
Tenasillahee Island 1.0 0.0 0.0 0.0 0.5 0.4 0.8 
Wallace Island 0.0 0.0 - - - - - 
Wasser and Winters - - - 1.2 - - - 
Welch Island 0.8 0.0 - - - - - 
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Figure 2.  Mean lark abundance (number of larks/site) for adults, adult males, and adult 
females (upper) from repeated surveys at sites in Columbia River, WA from 2010 to 2016. 
The lower figure shows mean lark abundance for total adults with error bars as the 
standard error. 
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Figure 3.  Mean lark relative abundance (individuals/1 km) for adults, adult males, and 
adult females (upper) from repeated surveys at sites in Columbia River, WA from 2010 to 
2016. The lower figure shows mean relative abundance for total adults with error bars as 
the standard error.  
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Task 2. Conduct territory mapping  
We conducted mapping activities on 13 days during the period from 17 May to 11 July. 
Imagery flights were conducted on the 4th and 11th of August.  Overall, we collected 427 
lark locations, 305 on Brown Island, and 122 on Crims Island (Table 7).  
 

Table 7. Number of streaked horned lark locations 
collected on two Columbia River islands during the 2016 
breeding season. 

Date Visited Brown Crims 

5/17/2016 26 2 

5/18/2016 9 
 5/23/2016 42 23 

5/24/2016 45 18 

6/1/2016 5 
 6/14/2016 12 
 6/2/2016 

 
27 

6/21/2016 47 
 6/22/2016 14 22 

7/11/2016 41 
 7/6/2016 42 21 

7/7/2016 22 9 

 
 
Brown 
We visited Brown Island on seven mornings to map use areas (Table 7).  Overall, we spent 
12 person-mornings territory mapping at Brown; relative to Crims, we spent the most time 
at Brown because of its large size.  We collected 305 lark locations (Figure 4).  
 
Based on mapping data and behavioral observations, we estimated that there were 13 pairs 
on the island; and we had unconfirmed suspicions that there may have been one or two 
unpaired males (Table 8, Figure 4, 5).  Twelve of the 13 pairs exhibited breeding behavior 
and at least 6 of these pairs were documented tending young of years. Eighteen nests were 
found in nine use areas; we documented at least three nest attempts by three of the pairs 
on the island. 
 
Total lark abundance from the mapping effort was exactly the same as the first abundance 
surveys visit. However, number of males and total abundance dropped slightly during the 
final two visits (Table 8).  
 
We estimated home ranges for 13 pairs of larks using the MCP method (Figure 5).  This 
year, home range sizes varied from 1.0-3.5 hectare (2.5 to 8.8 acres).  In 2015, home ranges 
for nine pairs of larks ranged from 0.6 – 1.6 hectares (1.4 to 3.9 acres).    
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Table 9.  Number of locations and size of home ranges for 
streaked horned lark pairs during the 2016 breeding season 
on the Brown Island in the Columbia River, WA.  

Territory Points Minimum Convex Polygon 

  ha acres 

B-01 20 1.8 4.5 

B-02 22 1.0 2.5 

B-03 31 2.7 6.6 

B-04 15 1.1 2.8 

B-05 28 2.4 6.0 

B-06 21 1.4 3.5 

B-07 33 3.5 8.8 

B-08 14 1.0 2.6 

B-09 31 2.1 5.2 

B-10 14 1.7 4.1 

B-11 24 3.4 8.4 

B-12 31 1.5 3.6 

B-13 21 3.1 7.7 

Mean 2.1 5.1 

S.D. 0.9 2.1 

 

Table 8.    Comparison of abundance counts from territory mapping and 
abundance surveys on Brown Island during the 2016 breeding season. 

Sex Mapping Abundance monitoring 

  
Visit 1 Visit 2 Visit 3 

5/17/2016 6/1/2016 6/14/2016 

Male 13 17 12 11 
Female 13 5 7 6 
Single Male  - -  -  -  
Unknown  - 4 1 1 
TOTAL 26 26 20 18 
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Figure 4.  Map of SHLA territory mapping locations and nests collected over 7 visits from 17 May to 11 July 2016 on Brown 
Island in the Columbia River.  
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Figure 5.  Map of territory mapping locations and home range boundaries for SHLA breeding pairs on Brown Island estimated 
using minimum convex polygon during the 2016 breeding season.
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Crims 
We visited Crims Island on seven mornings to map lark territories: 17 May, 23-24 May, 2 
June, 22 June, 6-7 July.  Overall, we spent fourteen person-mornings territory mapping at 
Crims.  We collected 122 locations and found nine nests (Figure 6).   
 
Based on these locations and behavioral observations, we believe the island supported four 
breeding pairs (Figure 7). All pairs successfully produced young, with two of the pairs 
producing three nest attempts.  There may have been one single male but this was never 
confirmed. Overall, abundance measures determined from the territory mapping effort 
were similar to the standardized abundance surveys (Table 10).  However, we see a similar 
pattern as on Brown, although not as severe, where the maximum count of males (5) 
during the abundance surveys overestimated the number of breeding pairs (4) estimated 
through the territory mapping.  
 
On Crims Island, the 2016 home range estimates using MCP ranged from 1.1 to 3.3 ha (2.7 
to 8.2 acres; Table 11), which were similar to 2015 (1.2 to 2.5 ha; 3.0 to 6.3 acres). 
 

Table 10.  Comparison of abundance counts from territory 
mapping and abundance surveys on Crims Island during the 2016 
breeding season. 

Sex Mapping Abundance Monitoring 

  
Visit 1 Visit 2 Visit 3 

5/17/2016 6/2/2016 6/14/2016 

Male 4 3 1 5 

Female 4 2 0 1 

Single Male - - - - 

Unknown - 2 3 1 

TOTAL 8 7 4 7 

 
 

Table 11.  Number of locations and size of home ranges for 
streaked horned lark pairs during the 2016 breeding season on 
the Crims Island in the Columbia River, WA.  

 Territory Points  Minimum Convex Polygon 

  
ha acres 

C-01 25 3.3 8.2 
C-02 47 1.1 2.7 
C-03 24 1.1 2.7 
C-04 26 1.6 4.0 

Mean 
 

1.8 4.4 
S.D. 0.9 2.3 



 

 23 

 
Figure 6.  Map of SHLA territory mapping locations and nests collected on seven visits 
from 17 May to 7 July 2016 on Crims Island in the Columbia River, WA. 

 
Figure 7.  Map of home range boundaries for four SHLA breeding pairs on Crims Island 
estimated using minimum convex polygon during the 2016 breeding season. 
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Discussion 
In 2016, our monitoring activities continue to improve our knowledge of SHLA distribution, 
abundance, and habitat use in the USACE Columbia River Network.  Although the maximum 
count of larks decreased for the second year, the maximum count of males increased, 
yielding an annual Network-wide population estimate of 64 breeding pairs, substantially 
above 52 pairs, which is the USFWS benchmark for take authorization.  One additional 
positive result included the detection of larks on four islands that recently had been 
unoccupied.  Survey results from occupied sites indicate that the bulk of the population 
resides on a handful of large deposition islands, emphasizing the importance of long-term 
management at these sites.  With our continued territory mapping project we gained more 
information about how larks recolonize deposition islands during the first two years 
following deposition or site preparation, and this information will be helpful in refining 
habitat suitability models.   
 

Occupancy 
Of the 10 sites that had either never been surveyed or where larks had not been detected 
recently, we documented occurrences on four deposition islands: Howard, Hump, Lower 
Deer, and Gateway.  The detections on Howard and Hump Islands were the first larks 
detected at these sites since surveys were initiated in 2015.  At each of these occupied sites, 
larks presumably responded to vegetation changes following site preparation or 
placement.  
 
At two sites, larks used areas that had received site preparation in the spring.  On Howard 
and Lower Deer Islands, larks were detected in small patches of suitable habitat that were 
created following site preparation activities (clearing brush, grading landing, building 
berms) in spring 2016.  Placement occurred in late summer.  We expect that these activities 
will create suitable habitat for larks over the next two years as vegetation becomes 
established.   These actions on Howard should have substantial positive benefits for larks 
due to the large size of the island (315 acres) and the placement activities (~173 acres; 
USACE 2014).  On Lower Deer, half the island also received deposition in 2015, which 
should provide habitat for larks in 2017.  
 
The two detections on Hump Island and Gateway occurred in areas that received 
deposition in 2014. These detections follow the generally expected timeline of suitability, 
which predicts larks will colonize most sites 1 to 2 years following deposition.  On Hump 
Island, we have observed that in some area of the deposition site, patches of vegetation 
have already become established to the extent that it appears unsuitable for larks.   One 
species that we have observed colonizing sites on Hump and several other islands (e.g., 
Brown) within two years of placement is Melilotus albus (honey clover).  This exotic species 
has a bushy and tall growth form that appears to render patches unsuitable for larks.   
 
Overall, these detections have positive implications for larks in the Columbia River.  
Certainly, the more sites that are occupied by larks, the less important any one individual 
site is to the population, potentially providing flexibility for deposition placement.  
Colonization by larks on Howard is especially noteworthy due to its large size and potential 
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ability to support numerous larks in a section of the river (upstream) where larks numbers 
are low and most sites are small.  Results also provide more information about lark use of 
placement sites following site preparation and time since deposition.  Based on our 
qualitative assessments of unoccupied sites, we also believe that several sites appear to 
have suitable habitat for larks.   We recommend that these 10 sites be surveyed in 2017 as 
follows: 

1. At four sites, Howard, Hump, Lower Deer, and Gateway Islands, the entire area should 
be surveyed using the abundance protocol following detection of SHLA in 2016. 

2. At three sites, Martin Bar, Austin Point, and Skamokawa-Vista Park, the entire area 
should be surveyed using the occupancy protocol except where active borrow 
operations and equipment occur. 

3. At Welch Island and James River, the entire area should be surveyed using the 
occupancy protocol. 

4. At Cottonwood Island, only the area where deposition occurred in 2014 should be 
surveyed using the occupancy protocol. 

 
Abundance and trends 
Monitoring for larks in the lower Columbia River is a critical component of range-wide 
population monitoring of the SHLA and a regulatory obligation under the USFWS Biological 
Opinion (USFWS 2014).  These efforts are vital for evaluating the lark’s conservation status 
and population trends, understanding the importance of the Columbia River subpopulation 
to long-term persistence of the subspecies, and quantifying the effects of recovery efforts 
and management, including the deposition of dredged material.  
 
We found abundance estimates from occupied sites in 2016 were slightly lower than in 
2015, although this was due to fewer detections of females rather than males.  The 
maximum count of males was 64, up from 59 in 2015 and well-above the benchmark for 
take established in the 2014 Biological Opinion (USFWS 2014).  The maximum count of 
females was 29, down from 38 in 2015 and 2014.  Although this is cause for concern, we 
know that female detectability is much lower than for males and also likely more variable 
depending on breeding status.  For example, detectability is likely very low if females were 
egg-laying or incubating during surveys.  At this time, we have no reason to suspect that 
large numbers of males were unpaired due to declines in females based on results from 
territory mapping.      
 
Although there may be reasons to question the relationship between maximum number of 
detected males and the number of breeding pairs (i.e., population size), the relatively 
consistent numbers between the last three years in maximum number of males suggest the 
population has not undergone a dramatic change in size.  The population estimate in 2016, 
64 pairs (128 individuals) and the 3-years running average (2014: 69, 2015: 59, 2016: 64) 
of 64 pairs remains substantially above the authorized take level of 52 pairs included in the 
USFWS’s 2014 Biological Opinion (USFWS 2014).    
 
The population estimates from our surveys also fall within estimates from other 
researchers in the USACE Action Area.   Altman (2011) and Anderson (2013) both 
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suggested that approximately 120-140 adults (upwards of 60-70 breeding pairs) occur in 
the USACE Action Area.  More recently, WDFW conducted a trend analysis for the period 
from 2010 to 2015 using data from all occupied sites in the Puget Lowlands and the lower 
Columbia River/Washington Coast, including data collected by CNLM (Keren and Pearson 
2016).  This analysis used an N-mixture modeling approach that models abundance and 
detection probability from spatially and temporally replicated count data (Royle 2004).  
One of the advantages of this approach is that it shares information across surveys, 
although they modeled the two regions separately.  Based on their results, they estimated 
that in 2015 there were approximately 146 adults (73 estimated pairs; 95% CI: 124 – 190) 
on deposition islands in the Columbia River.  Their estimates are slightly higher than our 
estimates using maximum count of males.  One factor that may contribute to the 
differences is that Keren and Pearson (2016) reclassified adult detections with unknown 
sex assignments and incorporated detectability.  WDFW intends to conduct another trend 
analysis in 2018 (Scott Pearson, WDFW, pers. comm.). 
 
As in previous years, the deposition islands that supported the most birds within the lower 
Columbia River were Rice, Brown, and Miller Sands Islands.  These islands are the largest 
deposition sites and have historically held the largest number of birds.  Because of their 
importance to providing habitat for the Columbia River lark population, added attention to 
deposition schedules should be continued.  This is especially true in light of the recent 
observation on Brown Island where during the first year following deposition there was 
reduced breeding by pairs and a large number of single males (Slater and Anderson 2016).   
Deposition schedules that ensure some minimum amount of high-quality habitat remains 
on these islands with new deposition remains important.   
 
The colonization of larks on Howard Island is a positive development given its size and 
position in the Columbia River.  Howard Island is extremely large and has the potential to 
hold significant numbers of individuals, providing additional flexibility for scheduling 
deposition.  Moreover, Howard Island is one of the farthest sites upstream where there are 
currently few occupied sites, and therefore has the potential to increase the size of the 
population in that region of the river.   
 
Although larger sites supported more larks, smaller deposition sites remain important to 
the lark population.  We detected larks on seven smaller sites.  At Sandy Island, lark relative 
abundance (individuals/km) was higher than on two of the larger islands, Miller and Rice, 
indicating that small sites can have relatively high habitat quality.  Over the last several 
years, Sandy Island has had some of the highest estimates of relative abundance following a 
deposition event.  We expect that these numbers should begin to decline as vegetation 
succession occurs and the site becomes less suitable.  We did not detect larks at one small 
site, Dibblee, where larks were detected in 2015.  Actions at this site should revert to the 
occupancy protocol in 2017.  
 
Overall, monitoring continues to be important to chronicle how SHLA abundance varies 
with time since deposition.  This is crucial to evaluate the conceptual management 
approach where new habitat is created through deposition at the same time that vegetation 
succession causes habitat to become unsuitable (Anderson 2013).  We believe this 
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approach can be a viable long-term option for maintaining, or increasing, the size of the 
lark population in the lower Columbia River subpopulation as well as help refine the 
habitat suitability model. 
 
Territory mapping 
Information from territory mapping in 2016 provided more information about how counts 
from standardized abundance surveys relate to actual abundance.  In general, we observed 
that the maximum count of males on abundance surveys were slightly higher, by about 
20%, than the number of breeding males determined through territory mapping.  This 
pattern was also observed in 2015, although the discrepancy was a little more severe due 
to the large number of single males on Brown Island (Slater and Anderson 2016).   In 2016, 
the count of males on abundance surveys dropped during the last two survey events on 
Brown Island, perhaps suggesting that early in the season some males were prospecting for 
territories and then either moved to other sites or remained on the island where they were 
indistinguishable from paired males during mapping.  Overall, these results suggest that 
population estimates derived from maximum counts of male on standardized abundance 
surveys may be slight overestimates.   
 
We started conducting territory mapping earlier in the breeding season this year and as 
predicted our confidence in determining the number of breeding pairs at each site 
improved.  By starting monitoring earlier in the season, we had more time to collect 
location data of adults before juveniles arrived following successful breeding.  This greatly 
reduced the challenges of mapping adults while juveniles were present.  
 
The collection of territory mapping over the last two years at Brown and Crims Islands has 
so far supported the assumption that larks tend to avoid deposition sites for the first year 
after deposition or site preparation and then slowly begin to recolonize areas in the second 
year (Anderson 2013).  This pattern has been most apparent on Brown Island, which 
received a fresh deposition during the winter of 2014-2015.  During the 2015 breeding, 
larks tended to avoid the deposition area, with use areas only occurring on the outermost 
edges of the deposition site.  We only detected 7-8 pairs of larks and breeding was only 
observed in 3 use areas; we also observed an additional 5-8 single males.  In 2016, the 
second year after deposition, there were 13 pairs detected on Brown Island of which 12 
were confirmed breeders and no single males were confirmed.   We observed greater use of 
the deposition area for both foraging and nesting, although use was greater in the northern 
section, presumably due to increased vegetation cover.  On Crims, larks avoided an area 
that was prepped for deposition in spring 2016 (deposition was scheduled for fall 2016).   
If lark colonization of this deposition site progresses as expected, we expect to observe 
little to no use in 2017 followed by increased use in 2018.  We recommend continuing the 
territory mapping to confirm whether these predictions are reliable. 
 
Data from territory mapping over the last two years has provided useful information about 
how larks use space over time.  Average home range size for larks on Brown Island 
increased from 2.3 acres in 2015 to 5.1 acres in 2016. This increase is most likely a result of 
larks beginning to recolonize the deposition area.  The increase in the percent of pairs 
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exhibiting breeding may be a function of larger territory sizes in 2016, as larks could access 
food resources in the deposition area as vegetation cover increased.  Average home ranges 
for larks on Crims Island decreased slightly from 5.2 acres in 2015 to 4.4 acres in 2016.  
Even though site preparation activities on the western portion of this island reduced the 
amount of available habitat, we detected the same number of breeding pairs in 2016 as in 
2015.  In turn, use areas were smaller and overlapped more. 
 
Habitat Mapping 
As we reported last year, and following consultation with USACE this year, there are good 
reasons to consider refining the existing habitat suitability model created in 2014.  Of the 
207 lark locations detected on the ground (not aerial displaying) in 2014, 59 (29%) were 
correctly classified as occurring in suitable habitat, 87 (42%) were classified in yet-to-be-
suitable habitat, and 53 (26%) were classified in unsuitable habitat.  Eight detections (4%) 
were not in classified habitat.  With the current model, less than 30% of lark locations 
detected in 2014 were classified as occurring in suitable habitat.  However, 42% were 
located in the yet-to-be-suitable condition, which corresponds to sand cover between 90-
100%.  We know that larks will use unvegetated areas, and these results suggest a more 
complex model with additional variables may improve the models’ ability to predict habitat 
suitability.   We also evaluated the distance between detections that did not fall in suitable 
habitat and the closest boudnary of suitable habitat.  The mean distance was 21.4 m 
(median: 11.6; range 0.2 – 139 m).  Overall, these results suggest the current habitat model 
appears to be a good first step, but has room for improvement.  
 
To refine the existing habitat model, we recommend a multi-step process.  In brief, we 
recommend the following steps.  The first step would involve gathering additional expert 
opinion on devising and implementing a methodology for accurately mapping habitat and 
modeling the suitability of habitat.  A concurrent step would include summarizing habitat 
data within home range boundaries believed to describe lark habitat.  The selection of 
“mappable” habitat variables to summarize should be decided upon by biologists and GIS 
experts from CNLM and USACE. Potential variables include existing land cover 
classifications, such as sand, and low vegetation, but also new cover categories such as 
beach grass, scotch broom, and shrubs/trees.   Ideally, some of the vegetated classes would 
be stratified into low or high stature categories and multiple scales would be considered.  
We also recommend creating an NDVI layer, which was used successfully by Anderson 
(2013).  Finally, we would extrapolate the range of suitable habitat variables for larks from 
the home ranges to other deposition sites to measure how effectively they correctly predict 
the presence of larks.  Over the next month, we will draft a scope of work as part of our 
existing contract to specifically outline the actions and process we recommend for refining 
the existing habitat suitability model. 
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Appendix I. USACE Deposition Network 
(note: Northport and Fazio Brothers are not included in CNLM survey scope) 

 
 
 

 
 
Figure Appendix 1-1. Map of deposition site in the lower Columbia River. 
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Appendix II. Lark Detection Locations 

 
Appendix II - Figure 1. Rice. Streaked Horned Lark 2016 Abundance Surveys.  
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Appendix II - Figure 2. Miller Sands. Streaked Horned Lark 2016 Abundance Surveys. 
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Appendix II - Figure 3. Pillar Rock. Streaked Horned Lark 2016 Abundance Surveys. 
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Appendix II - Figure 4. Tenasillahee. Streaked Horned Lark 2016 Abundance Surveys.
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Appendix II - Figure 5. Brown. Streaked Horned Lark 2016 Abundance Surveys. 
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Appendix II - Figure 6. Crims. Streaked Horned Lark 2016 Abundance Surveys. 
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Appendix II - Figure 7. Dibblee Point. Streaked Horned Lark 2016 Abundance Surveys. 



 

 39 

 
Appendix II - Figure 8. Sandy Island. Streaked Horned Lark 2016 Abundance Surveys. 
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Appendix II - Figure 9. Sand Island. Streaked Horned Lark 2016 Abundance Surveys.
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Appendix II - Figure 13. Gateway. Streaked Horned Lark 2016 Occupancy/Abundance Surveys.
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Appendix II - Figure 14. Howard. Streaked Horned Lark 2016 Occupancy/Abundance Surveys.
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Appendix II - Figure 15. Howard. Streaked Horned Lark 2016 Occupancy Surveys.
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Appendix II - Figure 16. Hump. Streaked Horned Lark 2016 Occupancy Surveys. 
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