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Introduction 

 
The streaked horned lark is a very rare migratory species that is listed as a federal 
candidate for listing under the Endangered Species Act and is listed as endangered by the 
state of Washington.  Genetic data indicate that the Streaked Horned Lark is unique, 
isolated, and has little genetic diversity (Drovetski et al. 2005).  The breeding range of the 
Lark has contracted over time; it no longer breeds in the northern Puget trough (San Juan 
Islands and other Puget Sound sites north of Tacoma), southern British Columbia, along 
the Washington Coast north of Grays Harbor, and in the Rogue River Valley (Rogers 
2000, Beauchesne and Cooper 2003, Stinson 2005). 
 
We monitored Streaked Horned Lark reproductive success in the Puget lowlands for four 
years.  Sites included in our research for one or more years included: Ft. Lewis, McChord 
Air Force Base, and Olympia Airport (Pearson 2003, Pearson and Hopey 2004 and 2005).  
The only native prairie site monitored was 13th Division Prairie, which consistently had 
the lowest reproductive success of all sites (Pearson 2003, Pearson and Hopey 2004 and 
2005).  The primary cause of nest failure at 13th Division Prairie and all other sites 
studied was predation, which accounted for over half of the failed nests.   
 
Research indicates that the suite of nest predators varies considerably among sites (see 
Paton 1994 for a review).  On some sites, nest predation is dominated by larger mammals 
such as raccoons and striped skunks (Vickery et al. 1992), on others predation is 
dominated by corvids (Wray et al. 1982, Burger 1988) or small mammals such as ground 
squirrels or snakes (Thompson et al. 1999).  The management actions needed to reduce 
predation rates differs depending on the primary of suite of predators.  Consequently, the 
first step towards reducing nest predation rates is to identify the primary nest predators 
and then use this information to develop a species-specific plan to reduce predation rates.   
 
 

Objective 
 
Identify the potential suite of Streaked Horned Lark (Eremophila alpestris strigata) nest 
predators at 13th Division Prairie and use this information to develop a plan for reducing 
predation rates and increasing overall nesting success. 
 
 
 

Methods 
 
We deployed digital video cameras on nests whose clutches were complete and after 
incubation had begun.  Following the methods successfully used in several grassland 
systems (e.g., Renfrew and Ribic 2003, Pietz and Granfors 2000), we used SentinelTM 
All-Weather Video Surveillance System (Sandpiper Technologies, Manteca, California) 
with infrared light-emitting diodes (allowed identification of night predation events). 
Each camera was mounted on 1” rebar 3–38 cm above the ground and placed 12–25 cm 

______________________________________________________________________________________
Streaked Horned Lark Predator Study  Washington Department of Fish and Wildlife 
 1



   

from a selected nest, depending on the nest structure and surrounding vegetation. 
Cameras were typically placed at or below the surrounding vegetation height, to avoid 
creating a visual cue for potential predators. A time-lapse digital video system (4 frames 
sec–1 recording continuously) and battery were located about 25 m from the nest, 
connected by a cable.  The VCRs were visited every 1-4 days. In most cases, cameras 
remained at each nest until chicks fledge or the nest fails or the nest was abandoned. 
 
The number of Streaked Horned Lark nests at 13th Division Prairie is limited.  
Consequently, we placed cameras on nests of other ground nesting grassland species to 
help us identify the suite of nest predators at the prairie.  When available, cameras were 
always placed on lark nests first.  If more lark nests were available than the number of 
cameras, we randomly selected nests for observation.  Cameras were not placed on nests 
located in high human traffic areas (e.g., immediately adjacent to roads or Pacemaker) 
where there was a high probability of theft, vandalism or human disturbance.  
 
To determine if exclosures could be successfully used on Streaked Horned Lark nests to 
reduce nest predation and increase fledging success, we placed total of three wire nest 
exclosures around Streaked Horned Lark nests in 2005 and 2006.   Nest exclosures have 
been used to successfully to increase Western Snowy Plover hatching success (Lauten et 
al. 2004) and that of other shorebird species (e.g., Isaksson et al. 2007, Pauliny et al. 
2008) by excluding large mammals and most avian predators.  These wire cages have 
openings large enough to allow nesting birds to move freely in and out of the exlosure but 
preclude access to the nest by predators larger than the opening.    
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Results 

 
During the 2007 field season we located 16 streaked horned lark nests, 14 Savannah 
Sparrow nests, three Western Meadowlark nests, three Oregon Vesper Sparrow nests and 
two Killdeer nests on 13th Division Prairie.  We also located two Common Nighthawk 
nests but did not monitor their outcome.  Of the 16 Streaked Horned Lark nests 
monitored, chicks fledged from two nests, predators ate chicks or eggs from six nests, 
five nests were abandoned and we don’t know the outcome for three nests (see Table 1).   
 
We placed cameras on 12 Streaked Horned Lark, 2 Western Meadowlark, 2 Savannah 
Sparrow, 2 Vesper Sparrow, and 1 killdeer nest (Table 1).  When combining the number 
of recording days for all three cameras, we recorded approximately 336 days of 
continuous nest observation, which resulted in nearly a terabyte of information.  Of the 
12 streaked horned lark nests with cameras, only 3 were depredated.  For these three 
nests, we captured the predator with the cameras on 2 nests but not on 1 because the 
battery lost charge just prior to the predation event.  We placed cameras on 7 nests of 
other species but none of these nests were depredated.  Limited access and one stolen 
battery also had some effect on our ability to successfully monitor nests. 
 
Table 1.  Number of nests monitored by species, their outcomes. 
  Outcome   

Species 

Number of 
Nests 

Fledged Depredated Abandoned Unknown # Nest with 
Cameras 

# Nests with 
cameras that were 

depredated 
Streaked Horned Lark 16 2 6 5 3 12 3 

Savannah Sparrow 14 11 3 0 0 3 0 

Western Meadowlark 3 2 0 0 1 2 0 

Oregon Vesper Sparrow 3 3 0 0 0 1 0 

Killdeer 2 1 1 0 0 1 0 

Totals 38 19 10 5 4 19 3 
 
 
Given the number of nests with cameras, it appears that we should have captured more 
predation events than we did.  Because 10 of the 38 nests from all species combined were 
depredated, we would have expected to capture at least 6 predation events from the 19 
nests monitored but only 3 predation events occurred on nests with cameras.   
 
We found no evidence that the presence of cameras increased predation rates.  For all 
species including Streaked Horned Larks, three of 19 nests with cameras were depredated 
and 7 of 19 nests without cameras were depredated.  For the lark, 3 of 12 nests with 
cameras were depredated and 3 of 4 nests without cameras were depredated.  We also 
found no evidence that the cameras caused birds to abandon nests.  In all cases, females 
were back on the nests incubating within 15-20 minutes of placing the camera on the 
nest. 
 
For the 22 nests from species other than the streaked horned lark combined, chicks 
fledged from 17 nests suggesting that other species have considerably higher nesting 
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success than Streaked Horned Larks.  Interestingly, no nests of other species were 
abandoned while nearly a third of the lark nests were abandoned.   
 
The two predation events filmed by cameras were of Western Meadowlarks eating eggs.  
These events occurred at locations spatially far apart (approximately 980 m) and in 
different meadowlark territories  (all territories were mapped) suggesting that the nests 
were preyed upon by two different meadowlarks.  A Western Meadowlark ate one egg 
from Streaked Horned Lark nest #5 on 18 June and then again from the same nest on 20 
June.  This nest was likely abandoned prior to the first event because the lark was last 
observed incubating the eggs on 16 June.  An egg also disappeared from this nest 
between 7 and 11 June but was not observed by the camera.  This predation pattern, 
where one or two eggs are eaten on one day and then another egg is eaten from the same 
nest several days later, is consistent with predation patterns observed at this site and other 
sites during past breeding seasons.   The second Western Meadowlark depredation event 
occurred at Streaked Horned Lark Nest #9 on 22 June.  The female lark was flushed from 
the nest by the meadowlark and the meadowlark is then apparently attacked from the air 
by both the male and female horned larks.  The meadowlark managed to eat a portion of 
one egg (the yolk is clearly visible in the video) and returned to eat a second egg that was 
flung 10 –20 cm from the nest and appeared to be eaten shell and all.  The third and 
fourth eggs were then pulled from the nest by the meadowlark and thrown in opposite 
directions as the horned larks attacked from the air.  Both eggs are thrown out of the 
camera’s field of view and it is not clear if one is consumed by the meadowlark.  One of 
these two eggs was found outside the nest during our follow-up visit to the site.  
Interestingly, the female Streaked Horned Lark returned to the nest within minutes and 
pulled out a piece of eggshell and walked out of the field of view and returned a second 
time followed by the male.  She again, grabbed a shell fragment with her beak and 
walked out of view.  The male horned lark then proceeded to eat pieces of eggshell, yolk 
and albumen from the nest.  The female returned again, poked her head in the nest for 
some time (her head is obscured by the nest cup) and finally sat on the nest as if to 
incubate even though there are no eggs in the nest.  Over the next few hours she 
continued to return to the nest and attempted to incubate but did not incubate after dark.  
 
We placed 2 nest exclosures around Lark nests at Leadbetter Point in 2008 and one 
around a nest at 13th Division Prairie in 2005.  Our goal was to determine if female larks 
would return to their nests and continue incubating after the exclosure had been placed 
and to determine if exclosures could be used to increase nest success.  In all three cases, 
females returned to their nests within 30 minutes of placing the exclosure around the nest 
and in all three cases, young successfully fledged.  For two of the nests, a single dead 
chick was found outside the nest cup post fledging.  In one case, one of the chicks was 
significantly under developed relative to the other chicks and would likely have died in 
the absence of nest exclosures. 
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Management Implications 

 
With only two meadowlark predation events, We cannot evaluate the importance of 
meadowlark predation to overall lark nest success at 13th Division Prairie.   In addition to 
these meadowlark predation events, we have opportunistically observed an American 
crow eating eggs in 2003 and another eating a chick shortly after fledging in 2004, a 
northern harrier eating eggs in 2006, a garter snake eating chicks in the nest in 2002 and 
possibly one killdeer pipping an egg in 2003 .  These observations indicate that predators 
other than the Western Meadowlark contribute to the low lark nesting success.   The 
relative importance of these various predators cannot be determined at this time.  It is also 
likely that the suite of nest predators differs among sites and potentially years.   
 
My review of the literature revealed several cases of both Eastern and Western 
Meadowlark predation on grassland birds.  Creighton and Porter (1974) reported two 
cases of Western Meadowlarks pecking holes into and/or eating eggs of a Horned Lark 
and of a Lark Bunting.  They also described a Western Meadowlark using its beak to 
puncture a Lark Bunting nestling resulting in deep puncture wounds (this chick 
apparently died).  Boyd (1976) reported Western Meadowlark predation of horned larks 
in Colorado.  Schaeff and Picman (1988) put remote cameras on nests and recorded 14 
predation events by Western Meadowlarks on artificial nests containing quail eggs.  
Meadowlark predation was observed in 7 of the 11 Meadowlark territories sampled 
suggesting that Horned Larks nesting within meadowlark territories have a high 
probability of meadowlark predation.  Picman (1992) found the Eastern Meadowlark to 
be the second most important predator in a meadow near Ottawa, Ontario.  These 
findings suggest that meadowlarks are not uncommon nest predators in grassland 
systems. 
 

Management Recommendations 
 
Using this new information, we can make some management recommendations that may 
help minimize meadowlark predation rates.  Because meadowlarks appear to need taller 
shrubs in their territories for singing perches, we recommend removing most of the tall 
shrubs in the primary lark breeding area at 13th Division Prairie.  We make this 
recommendation, even though Anderson (2005) found no relationship between distance 
to the nearest Scotch broom (Cytisus scoparius) shrub and predation rates, because other 
native shrub species, not included in Anderson’s analysis, may be used by Meadowlarks 
as perches.  In addition, other habitat structures such as the amount of thatch and bare 
ground and overall height of the vegetation acting in concert with the presence of shrubs 
may also influence Meadowlark habitat use and ultimately predation rates.   For example, 
meadowlarks nest (Pearson et al. unpublished) and forage (Rogers 2000) in localities 
with less bare ground, taller and denser vegetation than those used by lark.  
Consequently, efforts to create the sparsely vegetated conditions apparently selected by 
larks (Pearson and Hopey 2004, 2005, Pearson, Anderson, and Hopey 2005, Rogers 
2000) may minimize the territory and foraging habitat overlap between these species and 
may result in lower meadowlark predation.   
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Our previous experimental research examining the effect of fire on vegetation and on lark 
use of burned areas indicates that fire removes most of the thatch, which is used by 
meadowlarks for their nests, and results in increased use of these areas by Streaked 
Horned Larks (Pearson, Anderson and Hopey 2005).  Consequently, we recommend 
developing a site-specific management plan for 13th Division Prairie that includes 
frequent prescribed fires.  Hot fires conducted when the moss/lichen layer is dry are 
required to create bare ground, reduce the thatch and to decrease cover of perennial 
grasses.  Fires conducted during wetter and cooler conditions are not likely to have these 
desired vegetative responses. 
 
Nest exclosures may hold promise for increasing nest success because Streaked Horned 
larks did not abandon nests and all three exclosed nests successfully fledged young.  We 
recommend additional experimentation with exclosures using more exclosures and on 
multiple sites to evaluate their effectiveness.  Such experimentation should include 
comparisons between exclosed and unexclosed nests while controlling for temporal and 
spatial variability in nest success.  Also, immediately after placing exclosures around a 
nest, we recommend observing all exclosed nests using a spotting scope from a distance 
not likely to prevent females from returning to the nest to make sure that females return 
to their exclosed nests and resume incubation.  If the female does not return within 30-45 
minutes, we recommend removing the exclosure to prevent abandonment.  Because nest 
exclosures have resulted in increased adult predation rates in some localities (Isaksson et 
al. 2007), we recommend removing all exclosures in a locality if adult predation is 
suspected or observed.  Finally, we recommend monitoring both fledging success and 
first year survival because if exclosures do not increase the effective population size then 
there is no overall benefit to the population from their use. 
 
 

Other Outcomes 
 
A number of Streaked Horned Lark nesting sites in the Puget lowlands, along 
Washington’s coast and on the lower Columbia River were visited at least one time 
during the 2007 nesting season and the number of birds observed during these visits was 
recorded and the number of lark territories at each site was estimated (See table 2).   This 
information will be used to examine changes in lark abundance at these sites over time.  
 
Because we monitored the nesting success of species other than the lark, we can now 
begin to put lark nest predation into context.  This season’s results suggest that lark 
nesting success is unusually low but additional years of sampling and larger samples 
sizes are needed to make this comparison statistically. 
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Table 2. Estimated number of Streaked Horned Lark territories, high counts and number 
of visits to occupied sites in the Puget lowlands, Washington coast, and lower Columbia 
River in 2007 

Location # Territories1 # Birds2 # Visits3 Dates Visited 
Puget lowlands 

Gray Army Airfield     
Olympia Airport   1 6/13 
McChord AFB     
13th Division Prairie 8 16 30+  
Shelton Airport 5-8 9 1 7/10 

Washington Coast 
Graveyard Spit     
Midway Beach 6-8 9 3 4/25, 6/22, 7/02 
Damon Point 8 8 2 4/19, 6/01 
Ledbetter Point 3 - 6 6 4 6/03, 6/11, 6/25, 7/04 

Lower Columbia River Islands 
Rice Island 8 - 10 13 1 8/08 
Miller Sands 6 8 1 8/08 
Pillar Rock Is.   5 8 1 8/08 
Whites Island 8-10 18 2 4/23, 6/26 
1Number of territories based on number of singing males 
2Highest total number of birds found in any one visit to a site 
3Visit duration varied from 1-6 hours depending on extent of habitat 
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