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INTRODUCTION 

 

The streaked horned lark (Eremophila alpestris strigata) is a rare sub-species of horned lark that 

occurs on treeless, grass and forb dominated landscapes in the South Puget Sound, Washington 

coast, lower Columbia River islands, and the Willamette Valley. Historically, the streaked 

horned lark ranged from the Georgia Basin in British Columbia to the Rogue River Valley in 

southern Oregon (Figure 1). The range has contracted considerably (Figure 2), with one of the 

northernmost remaining breeding populations occurring on Joint Base Lewis-McChord (JBLM). 

Recent research indicates that streaked horned larks in Washington may be declining by as much 

as 40% per year (Camfield et al. 2010). 

 

 

 

   Figure 2. Streaked horned lark current range 

  

Figure 1. Streaked horned lark historic 

range.  Figure extracted from 

Drovetski et al 2005. 
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The streaked horned lark is a Federal candidate for listing under the Endangered Species Act. 

Should the species become listed as endangered or threatened, considerable training and land-use 

restrictions could be imposed by the US Fish and Wildlife Service. The species is also protected 

under state and provincial policies. In Washington State, the lark is listed as endangered, it is 

red-listed in British Columbia, and considered a sensitive species in Oregon.  

 

Historically in the South Puget Sound, streaked horned larks were considered common breeders 

on glacial outwash prairies (Bowles 1900). Crawford and Hall (1997) used soil data to estimate 

the historic distribution of these prairies. They estimate that only 10% of original prairie remains 

in the South Sound, and that only 3% retains native prairie components. This loss of habitat has 

been attributed to development, conversion of prairie lands to agriculture, and fire suppression 

resulting in the encroachment of native and non-native vegetation, such as Douglas-fir 

(Pseudotsuga menziesii) and Scot’s broom (Cytisus scoparius). Today, the streaked horned lark 

in the South Puget Sound is closely associated with airports. Four of six known breeding sites in 

the Puget Lowlands occur on airports. This association is likely due to airport land management. 

Airports tend to keep vegetation short (18-28 cm.) and maintain a large open landscape. 

Research conducted by Pearson and Hopey (2005) showed that in the Puget Lowlands, larks 

used areas with shorter vegetation (mean of 20.6 cm.) than in adjacent non-use areas (31.1 cm) 

and larks are always associated with large open areas. 

 

Streaked horned larks at McChord Field have been the subject of both intensive and cursory 

monitoring since 2002 (Pearson et al. 2005, Pearson and Hopey 2008, Anderson 2007). The larks 

use areas of the McChord Airfield directly adjacent to the active runway and taxiways, and nest 

sites are often located within a few meters of a paved surface (Anderson 2005). In 2010 and 

2011, partners have come together to ensure that all sites in Washington state, including 

McChord Field, were surveyed with a standardized protocol. 

 

Recorded streaked horned lark nest abandonment at all sites studied in the south Puget Sound is 

fairly high. Twenty-five percent of nests located during the 2002-2005 breeding seasons in the 

Puget Lowlands were abandoned (Pearson et. al. 2005). Anderson (2010) reports 27% 

abandonment as opposed to 0% abandonment by other grassland birds. Combined with low egg 

hatchability (Camfield et al 2010), abandonment may be an important factor contributing to low 

fecundity in streaked horned larks. 

 

Objectives 

 

The objectives of the work conducted by The Nature Conservancy at McChord Field during the 

2011 breeding season were to: 

 

1. Conduct 3-4 breeding adult lark surveys at McChord Field, using protocol established by 

the Washington Department of Fish and Wildlife. 

2. Map locations and record behavior and life stage of all streaked horned larks observed 

during the surveys. 

3. Record presence of other avian species that may have negative impacts to streaked 

horned larks. 
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4. Note any disturbance(s) that could affect streaked horned lark behavior observed during 

each survey. 

 

Methods 

 

In 2011, in collaboration with the Washington Department of Fish and Wildlife (WDFW) and 

Joint Base Lewis-McChord (JBLM) staff, The Nature Conservancy (TNC) conducted 4 surveys 

at McChord Field during the streaked horned lark breeding season (Table 1). Surveys were 

conducted in April, May, June and July. 

 

Surveys used draft protocol established by the WDFW (Appendix I) as a guide and the protocol 

was followed to the extent possible within the confines of airfield and military restrictions. The 

protocol states that observers separate themselves and walk parallel transects concurrently. Due 

to airfield movement restrictions, all observers on McChord Field stayed together on a single 

continuous transect to cover potential breeding habitat. Data were recorded on standardized data 

forms (Appendix II). Birds were located visually or by detecting songs or flight displays. All 

observers were trained and experienced in detecting streaked horned lark by sight and sound. 

Age (adult or young of the year), sex, and behaviors of each lark observed were recorded. Efforts 

were made to ensure that larks were not double counted. Despite best efforts, some recorded 

audio and/or visual detections may also be the same individuals as previously recorded. Absolute 

numbers of larks detected should be used as estimation only. All larks detected were mapped 

onto aerial photographs using ArcGIS 9.3. 

 

Figure 3 documents the routes followed during the 2011 surveys. Due to construction on "C" 

Charlie Taxiway transect during on the April 21, 2011 survey at McChord Field, the route was 

altered (as shown in Figure 3). 
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RESULTS AND DISCUSSION 

 

Larks detected 

 

Four surveys were conducted at McChord Field in 2011. Table 1 outlines the total number of 

larks detected during these surveys, their sex and age, and any nests observed. Figures 4-7 

illustrate the spatial locations of larks detected with each survey effort. Figure 8 provides a 

summary for the locations of all larks detected at McChord Field in 2011. Table 2 contains 

abiotic information for the surveys. 

 

Table 1. Summary of Larks Detected at McChord Field in 2011 

Survey Date Male Female Young of 

Year 

Un-

known 

sex 

Nest Total 

Larks 

Detected  

4/21/11 3 5 0 5 0 13 

5/19/11 7 6 0 5 0 18 

6/16/11 10 4 0 0 1 14 

7/7/11 11 1 0 0 0 12 
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Table 2. Abiotic survey information for McChord Field surveys 

Date Start 

Time 

End 

Time 

Observers 

4/21/11 6:39 9:56 M. Tirhi (WDFW), V. Elliott (JBLM, Recorder) 

5/19/11 6:52 9:59 H. Anderson (TNC), V. Elliott (JBLM, Recorder) 

6/16/11 6:37 9:45 H. Anderson (TNC) 

7/7/11 6:24 9:15 H. Anderson (TNC) 
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Evidence of Breeding 

 

Lark behaviors were recorded at each observation per the draft protocol (Appendix I). While we 

did not observe specific breeding behaviors such as copulation or feeding young, we did observe 

one lark on McChord Field that may have been carrying nesting materials, and we observed 

adults carrying food. We also observed larks exhibiting territorial behaviors, and we detected one 

nest on McChord Field. Larks were observed singing, performing flight displays, and foraging in 

pairs; and they appeared to hold territories in space (larks were detected in similar locations 

between surveys). 

 

The nest located at McChord Field during the 6/16/11 survey had 2 eggs, and was being 

incubated by a female. At a subsequent visit on 7/7/11 the nest was no longer active, as was 

anticipated. We did not extensively look for young of year in the area. 

 

Other Species – Predation Risk 

 

We recorded the abundance of other species (mostly birds) sharing habitat with larks, see 

Table 3. Of particular note is the great number of western meadowlarks detected on McChord 

Field. Research conducted by Pearson and Hopey (2008) used remote sensing video and detected 

western meadowlarks depredating nests of streaked horned larks. Such a great abundance of 

meadowlarks at these sites could have significant impact on the lark. American crow and 

American kestrel are also birds which were present during the surveys and are documented nest 

predators of the streaked horned lark (Pearson et al 2005, Moore and Kotaich 2009). Killdeer 

were common, and they have been suspected of pecking a hole in a lark egg (Pearson and Hopey 

2005).  

 

Table 3. Numbers of other species detected during each survey at 

McChord Field 

Date 4/21/11 5/19/11 6/16/11 7/7/11 

Western Meadow-lark * 13 19 16 

American Crow * 10   

Raven     

Unknown corvid     

Killdeer * 11 1 1 

Northern Harrier     

American Kestrel   1  

Coyote     

Vesper Sparrow     

*Detected; no count 
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Estimated Trend 

 

It is has not been empirically established if the protocols followed in past years can determine a 

trend in lark abundance at McChord Field, we do not know if the data being collected allows us 

the power to detect trend. However, the data presented here offer an estimate of what that trend 

may look like. These data should not be used as trend, but can be used to show relative 

abundance from year to year. There have been previous airfield surveys conducted at McChord 

in 2004-2007 (Pearson et al 2005, Anderson 2007) following similar data collection protocols. 

Figure 9 displays results from those surveys and includes results from 2011. The chart displays 

the estimated number of streaked horned lark pairs, based on the maximum number of territorial 

males observed during one visit (survey) and assumes that all males were paired to estimate the 

number of breeding pairs at the site. While we understand there were surveys conducted in 2008 

and 2009, those results are not presented, illustrated by a dashed line in the chart. The overall 

number of pairs detected on the McChord Airfield has declined since 2004. Additionally, 

although the data has not been analyzed empirically, anecdotal observations by surveyors 

indicates that there are fewer singing larks in recent than in previous survey years. This 

observation may be due to a lower number of birds overall resulting in less territorial activity. 

 

 
 

Raw data for all surveys is contained in Appendix III. 

 

CONCLUSION 

 

Monitoring of extant streaked horned lark sites is extremely important to give a detailed picture 

of the streaked horned lark population both at specific sites and throughout the range. McChord 

Field is one of the only occupied sites throughout the range of the lark where continuous annual 

monitoring has been conducted for the past 9 years. We recommend that annual monitoring of 

McChord Field continue in the future.  

 
Figure 9.  
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For the second year running, inventory surveys of all occupied sites in Washington State were 

conducted through a coordinated effort. The data collected at McChord Field will be combined 

with other Washington State data for a comprehensive picture of streaked horned larks in the 

state. However, as stated previously, it is currently unclear if the protocol used will have the 

power to empirically detect a trend in abundance. We recommend that JBLM supports the 

creation of a standardized range-wide monitoring protocol that can empirically detect trend in 

population. 

 

We recommend that McChord Field continue invasive plant control to achieve habitat structure 

preferred by larks, and use native plants rather than non-native rhizomatous grasses when 

revegetating.  

 

We recommend that McChord Field modify the timing of any airfield events to take into account 

potential impact to streaked horned larks. A small shift in time (even as little as a week or more) 

could provide significant benefit to the streaked horned lark. For instance, lark breeding follows 

a predictable temporal pattern, with two breeding peaks within the season (Pearson et al 2005). 

Events that have potential to impact lark breeding could be planned to either outside the breeding 

season (before May and after August) or could be slated during the time when there are fewest 

nests on the ground (mid-June). Similarly, the spatial arrangement of supporting infrastructure, 

such as tents, bleachers, or driving routes, could be coordinated with biologists monitoring the 

species and thus impacts could be reduced through simple communication and alternative siting 

of infrastructure.  
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Appendix I. Streaked Horned Lark Draft Protocol 

 

Brief description of proposed 
activity (copy from Form A): 

Conduct surveys to detect presence and acquire indices of 

abundance of the Streaked Horned Lark (Eremophila alpestris 

strigata) by visual and/or auditory detection during the breeding 

season on known occupied habitat. 

1. Species:  Streaked Horned Lark (Eremophila alpestris) 

2. Objectives:  Confirm the presence of Streaked horned larks by conducting line transect 

surveys throughout occupied habitat at Joint Base Lewis-McChord -- airfields, 

artillery impact area, 13
th

 Division Prairie, Ranges 74/76/51; Olympia Airport; 

Shelton Airport, outer Washington coast; Columbia River islands. 

Acquire estimates of abundance 

Provide a minimally disruptive method of inventory 

Provide an efficient and repeatable survey design 

Provide consistency among surveyors 

Provide standardized protocol for survey and management 

 

3. Describe in detail the methods that will be used to complete the above activity 

(Or attach description to this form):  

1.  Surveys to detect presence: Streaked horned larks are migrant, ground-dwelling passerines 

that have adapted to nesting on open grasslands, sparsely vegetated beaches and dredge spoil 

islands (Stinson 2005).  They prefer bare ground and vegetation no more than several inches 

tall (Beason 1995, Altman 1999, Rogers 2000, Pearson and Hopey 2005).  Streaked horned 

larks are loosely colonial nesters, with both males and females detectable during the 

breeding season, which occurs roughly from March through August.  Survey timing is 

designed to coincide with clutch initiation curves – first clutches are initiated at the end of 

April at all sites and taper off dramatically in the Puget Sound area in early July; later on the 

coast and Columbia River (Pearson et at. 2005).  Mates are socially monogamous for the 

breeding season.  Males are easier to detect because they sing on the ground and also 

perform aerial courtship displays.   

 

Methods:  Observers should be in position on transect and ready to begin the survey at the 

predetermined time.  Surveys will begin at sunrise and end by 12:00 noon on days when 

wind is less than 20 mph with little to no precipitation (light drizzle and brief showers are 

fine).  Surveys should end by 11:00 a.m. or earlier on days when the predicted maximum 

temperature is 80 F or higher.  Every effort will be made to complete surveys within the 

allotted survey windows.  If a survey is not feasible during the suggested window then 

conduct the survey as soon as possible rather than omit altogether.  An orthographic map 

delineating the survey area with transects start/stop coordinates and bird detection data forms 

should be provided to all observers prior to the survey date.  Any survey requiring multiple 

observers will designate a lead observer to record environmental data and to gather/submit 

individual bird detection data forms and orthographic maps from all other observers.  The 

lead observer will make all decisions regarding delaying for lighting or weather conditions.  
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The lead observer will be responsible for communicating with ground security or the tower 

for surveys conducted on airfields.  All observers are expected to adhere to FAA/DOD 

regulations and instructions.  

 

Attempt four surveys per location between 19 April and the first week of July in the Puget 

lowlands and between 19 April and mid-July for the outer coast and Columbia River -- with 

a goal of obtaining three complete surveys, but preferably all four if feasible, during the 

nesting season as follows: 

 

Survey 1: last two weeks of April     Survey 2: mid two weeks of May     Survey 3: mid two 

weeks of June      Survey 4: first week of July (Puget lowlands) through second week of July 

(outer coast and Columbia River).  At sites where access is limited, priority should be given 

to May – July surveys. 

 

Line transects – observers should be positioned 75 m from the survey boundary and 150 m 

apart (to avoid double-counting and to maximize detection ability) on predetermined 

transects (refer to orthographic map).  Start/stop coordinates should either be contained on 

the orthographic map or may be written in the appropriate section on the data form.  

Observers should proceed at a slow-moderate, synchronous pace stopping every 150 m 

(paced) for approximately 1 minute to listen and scan for larks.  Pausing to confirm detection 

or behavior should not exceed 5 minutes, and all observers should pause and remain parallel 

during that time.  Observation time exceeding 5 minutes will be considered “off-effort” 

wherein no additional birds observed in the area will be recorded.  Once observers resume 

moving, begin recording again as “on-effort”.  Transects should cover as much suitable 

habitat as possible in the allowed time window.  Surveyors must be adept at recognizing 

vocalizations of male streaked horned larks, flight display behavior, and differentiating larks 

by sex and age.  Periodic testing may be required. 

 

Every effort should be made to cover all areas with suitable habitat, preferably each time a 

site is surveyed.  However, varying the area surveyed during each of the four surveys is 

acceptable for large expanses to ensure complete coverage.  Observers should walk transects 

in the opposite direction on subsequent surveys.  Observers should rotate between transects 

on subsequent surveys as well as sites, when possible.   

 

Within their designated field of vision (75 m either side of transect), observers will 

independently record the approximate detection location of each bird on an area orthographic 

map, as well as the corresponding bird number from the field form.  Transect Number, Age, 

Sex and Behavior - Primary Behavior when first observed and Secondary Behavior 

subsequent to detection (see below).  Observers should record abundance, if possible, of 

those species that may negatively impact streaked horned larks.  Observers may record only 

presence/absence of those particular species if their search image for larks is compromised 

by tracking abundance.  A list of species can be found on the Site Form page.  Observers 

may communicate with each other by radio or cell phone if necessary to avoid double 

counting; however, the lead observer will make the final decision if questions arise.  

Observers may briefly leave a line to avoid flushing birds or disturbing nests.  Reviewing 

GPS locations of observers at the beginning and end of each transect will assist with 
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maintaining proper distance and direction of travel. 

 

 

 

Data Recording:  (field form attached) 

 To avoid confusion, the date should be written with a two-digit numeric for day first, the 
month using a three-letter abbreviation (e.g., Feb, Mar) second, and the year as a four-digit 
number last (ex. 26FEB2010).  

 The lead observer should record surveyors’ full names (not just initials), cloud cover, wind, 
precipitation, and air temperature as averages for the entire survey. 

 The lead observer should record the survey start/stop times and survey duration.  Time 
should be recorded on a 24-hour clock to avoid confusion with differentiating AM versus PM 
(e.g., 5:00 PM is 1700 hrs).  

 Each observer will record abundance OR presence/absence of negatively impacting species 
within their designated field of vision. 

 Each observer will record individual bird detections on their data forms. 

 Each observer will record the location of their detection on their orthographic map as it 
corresponds to the entry number on the data form. 

 Record any incidental nests found--mark location on ortho, record coordinates and 
contents in notes field 

 Required data to record for each detection include:  

 

TRANSECT # - refer to ortho map for an observer’s transect position  

 

AGE – A (adult), YOY (young of the year), U (unknown) 

 

SEX – M (male),  F (female), U (unknown and young of the year) 

 

PRIMARY BEHAVIOR (when first observed; use one code from each group) – FLT 
= in flight, or GRD = on ground; VCL = vocal or SIL = silent 

 

SECONDARY BEHAVIOR (subsequent to detection; can use more than one code)  

S = Song,  C = call (males or females call from an elevated height), F = Foraging, 
FD = flight display (males rise, sing, drop, sing, before diving to ground), FL = flight, A = 
agonistic behavior (chase or aggressive contact), Al = alert posture (standing erect 
with neck extended and appearing vigilant but not singing or calling), FC = food 
carry, CO = copulation, NM = carrying nest material, FS = flushed, R = resting. 

 The lead observer will collect all observers’ bird detection field forms and maps for 
the survey and consolidate into a single document.  The lead observer will be 
responsible for entering all data digitally into the annual Survey Results spreadsheet.  
Mary Linders will distribute the annual Survey Results spreadsheet template prior to 
the beginning of each year’s survey season. 
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 Copies of maps and all detection field forms will be submitted to Scott Pearson, 
WDFW for inclusion in the WSDM database.  Original maps and individual 
observers’ field forms will be retained by regional district biologists.  Digital data will 
be submitted to Mary Linders, WDFW using the completed Survey Results 
spreadsheet (see bullet above). 
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Appendix II. Streaked Horned Lark Survey Forms for McChord Field 

Streaked Horned Lark Field Survey Form (revised 28 April 2011)         Codes:             

  
    

      Age: A = Adult, YOY = young of the year, U = unknown   

SITE:_________________________________ JBLM, McChord Field 
 

Date:___________________     Sex: M = Male, F = Female, U = unknown and YOY 

  
 

Full Name Affiliation     Primary Behavior:  Choose one in each set 
 

  

Observer 1 (Lead)             FLT = in flight/GRD = on ground VCL = vocalizing/SIL = silent    

Observer 2                 
      

  

Observer 3               Secondary Behavior (can use more than one code):  
 

  

Observer 4               A = agonistic behavior (chase or aggressive contact), AL = alert 
posture (standing erect w/ neck extended and appearing viligent 
but not singing or calling), C = call, CO = copulation, F = Foraging, FC 
= food carry, FD = flight display, FL = flying, FS = flushed, NM = 
carrying nest material, R = resting, S = Song  

  
    

      

Start time   24 hr 
 

      

End time   24 hr 
 

      

Total   
hrs. 
min. 

 
      

Environmental factors for entire survey 
  

               

  
 

      Start                      End  
  

               

Cloud cover & act %         ;             %            ;             % Cloud Cover:   0=0%, 1=33%, 2=66%, 
3=100% & Actual % 

             

Wind ( ave mph)                

Temp (F)   

Precip: N=None, R=Rain, F=Fog, D=Drizzle 

    
       

  

Precip.       
       

  

  
    

      
       

  

W. meadowlark   N. Harrier       
       

  

Crow   VESP       
       

  

Raven   Kestrel       
       

  

Unknown corvid     Snake       
       

  

Killdeer   Coyote       
       

  

Transect beginning/ending location using UTMs 
 

Datum:  __________________     Notable weather changes during survey 
  

  

Transect # 
 

Easting /Latitude Northing/Longitude     
      1 begin           Time Occurrence/Change   

  end                 

At turn begin                 

  end                 

2 begin                 

  end                 

At turn begin                 

  end                 

3 begin     
    

        

  end     
    

        

At turn begin 
 

  
   

        
  end         
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Observer_________________Site_JBLM, McChord Field__Date___________     Observer_________________Site_JBLM, McChord Field_Date___________ 

Bird 
# 

Trans 
# Age Sex 

Primay 
Behavior 

Secondary 
Behavior Notes (include time)     

Bird 
# 

Trans 
# Age Sex 

Primary 
Behavior 

Secondary 
Behavior Notes (include time) 

1       
FLT/GRD   
VCL/SIL         21       

FLT/GRD   
VCL/SIL     

2       
FLT/GRD   
VCL/SIL         22       

FLT/GRD   
VCL/SIL     

3       
FLT/GRD   
VCL/SIL         23       

FLT/GRD   
VCL/SIL     

4       
FLT/GRD   
VCL/SIL         24       

FLT/GRD   
VCL/SIL     

5       
FLT/GRD   
VCL/SIL         25       

FLT/GRD   
VCL/SIL     

6       
FLT/GRD   
VCL/SIL         26       

FLT/GRD   
VCL/SIL     

7       
FLT/GRD   
VCL/SIL         27       

FLT/GRD   
VCL/SIL     

8       
FLT/GRD   
VCL/SIL         28       

FLT/GRD   
VCL/SIL     

9       
FLT/GRD   
VCL/SIL         29       

FLT/GRD   
VCL/SIL     

10       
FLT/GRD   
VCL/SIL         30       

FLT/GRD   
VCL/SIL     

11       
FLT/GRD   
VCL/SIL         31       

FLT/GRD   
VCL/SIL     

12       
FLT/GRD   
VCL/SIL         32       

FLT/GRD   
VCL/SIL     

13       
FLT/GRD   
VCL/SIL         33       

FLT/GRD   
VCL/SIL     

14       
FLT/GRD   
VCL/SIL         34       

FLT/GRD   
VCL/SIL     

15       
FLT/GRD   
VCL/SIL         35       

FLT/GRD   
VCL/SIL     

16       
FLT/GRD   
VCL/SIL         36       

FLT/GRD   
VCL/SIL     

17       
FLT/GRD   
VCL/SIL         37       

FLT/GRD   
VCL/SIL     

18       
FLT/GRD   
VCL/SIL         38       

FLT/GRD   
VCL/SIL     

19       
FLT/GRD   
VCL/SIL         39       

FLT/GRD   
VCL/SIL     

20       
FLT/GRD   
VCL/SIL         40       

FLT/GRD   
VCL/SIL     
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Appendix III. Raw Lark Data   

 

Site Date Observer Transect # Bird Number Time Age Sex 1°Behavior1 1°Behavior2 2°Behavior 

JBLM, McChord 21-Apr-2011 MT 1 1 6:51 AD F FLT SIL R 

JBLM, McChord 21-Apr-2011 MT 1 2 6:52 AD F GRD SIL R 

JBLM, McChord 21-Apr-2011 MT 1 3 7:19 AD F GRD SIL F 

JBLM, McChord 21-Apr-2011 MT 1 4 7:20 AD F GRD SIL F 

JBLM, McChord 21-Apr-2011 MT 3 5 9:50 AD U FLT SIL FL 

JBLM, McChord 21-Apr-2011 MT 3 6 10:22 AD U FLT SIL 
 JBLM, McChord 21-Apr-2011 MT 3 7 10:22 AD U FLT SIL 
 JBLM, McChord 21-Apr-2011 MT 3 8 10:27 AD M FLT VCL 
 JBLM, McChord 21-Apr-2011 MT 3 9 10:27 AD U FLT SIL 
 JBLM, McChord 21-Apr-2011 MT 3 10 10:27 AD U FLT SIL 
 JBLM, McChord 21-Apr-2011 MT 3 11 10:48 AD F FLT SIL AL 

JBLM, McChord 21-Apr-2011 MT 3 12 11:06 AD M GRD SIL AL 

JBLM, McChord 21-Apr-2011 MT 3 13 11:06 AD M GRD SIL AL 

JBLM, McChord 19-May-2011 HA 
 

1 7:18 AD M GRD SIL F 

JBLM, McChord 19-May-2011 HA 
 

2 7:18 AD M FLT VCL FD 

JBLM, McChord 19-May-2011 HA 
 

3 7:19 AD U FLT VCL 
 JBLM, McChord 19-May-2011 HA 

 
4 7:24 AD M GRD SIL A, F 

JBLM, McChord 19-May-2011 HA 
 

5 7:26 AD F GRD SIL F 

JBLM, McChord 19-May-2011 HA 
 

6 7:32 AD F GRD SIL F 

JBLM, McChord 19-May-2011 HA 
 

7 7:39 AD M GRD SIL F 

JBLM, McChord 19-May-2011 HA 
 

8 8:47 AD M GRD SIL F 

JBLM, McChord 19-May-2011 HA 
 

9 8:47 AD F GRD SIL A, F 

JBLM, McChord 19-May-2011 HA 
 

10 8:49 AD F GRD SIL F 

JBLM, McChord 19-May-2011 HA 
 

11 8:49 AD M GRD SIL F 

JBLM, McChord 19-May-2011 HA 
 

12 8:52 AD F GRD SIL F 

JBLM, McChord 19-May-2011 HA 
 

13 8:57 AD U FLT VCL 
 JBLM, McChord 19-May-2011 HA 

 
14 8:57 AD U FLT VCL 

 JBLM, McChord 19-May-2011 HA 
 

15 8:57 AD U FLT VCL 
 



 

24 

 

JBLM, McChord 19-May-2011 HA 
 

16 8:57 AD U FLT VCL 
 JBLM, McChord 19-May-2011 HA 

 
17 

 
AD M GRD VCL 

 JBLM, McChord 19-May-2011 HA 
 

18 9:13 AD F GRD SIL A 

JBLM, McChord 16-Jun-2011 HA 
 

1 
 

AD F GRD SIL F 

JBLM, McChord 16-Jun-2011 HA 
 

2 
 

AD M GRD SIL AL, F 

JBLM, McChord 16-Jun-2011 HA 
 

3 
 

AD F GRD SIL FS 

JBLM, McChord 16-Jun-2011 HA 
 

4 
 

AD M GRD VCL S 

JBLM, McChord 16-Jun-2011 HA 
 

5 
 

AD F FLT SIL FS, C 

JBLM, McChord 16-Jun-2011 HA 
 

6 
 

AD M FLT SIL FS 

JBLM, McChord 16-Jun-2011 HA 
 

7 
 

AD M 
 

VCL S 

JBLM, McChord 16-Jun-2011 HA 
 

8 
 

AD M FLT VCL A 

JBLM, McChord 16-Jun-2011 HA 
 

9 
 

AD M FLT VCL A 

JBLM, McChord 16-Jun-2011 HA 
 

10 
 

AD F FLT SIL C 

JBLM, McChord 16-Jun-2011 HA 
 

11 
 

AD M GRD VCL C, AL 

JBLM, McChord 16-Jun-2011 HA 
 

12 
 

AD M GRD VCL S 

JBLM, McChord 16-Jun-2011 HA 
 

13 
 

AD M GRD SIL AL 

JBLM, McChord 16-Jun-2011 HA 
 

14 
 

AD M FLT VCL FD 

JBLM, McChord 7-Jul-2011 HA 
 

1 6:53 AD M FLT SIL A 

JBLM, McChord 7-Jul-2011 HA 
 

2 6:53 AD M FLT SIL A 

JBLM, McChord 7-Jul-2011 HA 
 

3 7:02 AD M FLT SIL FD, S 

JBLM, McChord 7-Jul-2011 HA 
 

4 7:15 AD M 
 

VCL S 

JBLM, McChord 7-Jul-2011 HA 
 

5 7:41 AD M GRD VCL 
 JBLM, McChord 7-Jul-2011 HA 

 
6 7:44 AD M FLT VCL FD 

JBLM, McChord 7-Jul-2011 HA 
 

7 8:04 AD M FLT VCL 
 JBLM, McChord 7-Jul-2011 HA 

 
8 8:30 AD F FLT VCL C 

JBLM, McChord 7-Jul-2011 HA 
 

9 8:30 AD M FLT VCL C 

JBLM, McChord 7-Jul-2011 HA 
 

10 8:38 AD M FLT VCL FD 

JBLM, McChord 7-Jul-2011 HA 
 

11 9:02 AD M 
 

VCL S 

JBLM, McChord 7-Jul-2011 HA 
 

12 
 

AD M 
 

VCL 
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1°Behavior Codes: 

GRD On ground 

FLT Flying 

VCL Vocalizing 

SIL Silent 
 
 
2°Behavior codes: 

S song 

C call 

F foraging 

FD flight display 

FL flight   

A agonistic behavior 

AL alert posture 

FC food carry 

M mating behavior 

NM carrying nesting material 

FS Flushed 

R at rest 
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