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Abstract: Bird control at and around airfields is critical to safe airfield operation.  
Numerous bird-control products and strategies are available, all of which have limitations 
because of rapid habituation, ineffectiveness, expense or other factors.  There is a need 
for new methods to manage birds at airports and other locations.  In recent years, realistic 
effigies of dead turkey vultures (Cathartes aura) have proven effective as a species-
specific means to disperse roosting vultures.  To determine if this concept can be 
expanded to deter other birds that are a problem at airfields, we conducted trials using 
prepared ring-billed (Larus delawarensis) and herring (L. argentatus) gulls as effigies at 
landfills, a nesting colony, and a containment disposal facility (CDF) next to an airport.  
Results at landfills varied with distance to the active dumping area (active face) and time 
of year.  In winter, gulls loafing away from the active face would stay clear of effigies for 
up to 4 weeks.  When set on or adjacent to the active face, gulls would initially disperse 
but then return within hours to weeks.  Effigies were not effective in nesting colonies.  
Gull reaction to effigies at a CDF showed initial good response, especially when 
reinforced with pyrotechnics and lethal control but habituation occurred after 2 months of 
exposure.  We conclude that gull effigies can reduce gull presence in specified areas 
when used as part of an integrated bird control program.  However, effigies alone will not 
keep gulls away from extensive areas. 
 
 
Introduction 

From 1990 to 2005, bird strikes annually caused an estimated $556 million of loss 
to civil aviation in the United States.  Most strikes (81%) occur at or below 1,000 feet 
above ground level (AGL) (Cleary et al. 2006) while 66% of strikes resulting in 
substantial damage to the aircraft occur ≤ 500 feet AGL (Dolbeer 2006).  Air traffic has 
also increased approximately 2% annually from 1980 to 2005 (Federal Aviation 
Administration 2006).  At the same time populations of bird species hazardous to aircraft 
(see Dolbeer et al. 2000) are generally increasing (Sauer et al. 2006).  Therefore, bird 
control at or around airports is critical to safe airfield operation. 

It is not always possible or desirable to kill large numbers of nuisance birds 
(Dolbeer 1986, 1998; Dornbush et al. 1996, Smith et al. 1999); thus, there is need for 
effective nonlethal techniques to deter bird use of problem sites.  Numerous harassment 
and frightening techniques for reducing conflicts involving birds are available (Solman 
1994, Cleary 1994, Dolbeer et al. 1995).  Many of these techniques are expensive, 
ineffective, require multiple years to achieve desired results, produce temporary results, 
or have not been evaluated quantitatively (Bomford and O’Brien 1990, Belant et al. 
1998).  Realistic dead bird effigies of gulls and turkey vultures (Cathartes aura) have 
shown promise as species specific frightening devices (Saul 1967, Stout et al. 1975, Stout 
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and Schwab 1979, Stout and Schwab 1980, Avery et al., 2002, Tillman et. al. 2002, 
Seamans 2004).  However, carrion crows (Corvus corone corone) did not show a definite 
avoidance to the hanging of dead carrion crows in corn fields (Naef-Daenzer 1983).  
Canada goose (Branta canadensis) effigies also did not show promise as effective goose 
control devices (Seamans and Bernhardt 2004). 

We wanted to determine what effect gull effigies would have on the behavior of 
loafing, feeding and nesting gulls.  The National Wildlife Research Center Animal Care 
and Use Committee approved procedures before the start of the study. 

 
Methods 

Ring-billed (Larus delawarensis) and herring (L. argentatus) gull carcasses were 
obtained from USDA Wildlife Services biologists working at airports in Ohio and New 
York.  The skins were prepared with the wings hanging down such that when the effigy 
was hung in a head down position the wings extended down beyond the head.  In all tests, 
effigies were hung from a pole in a head down position with their wings just above 
ground level. 

 
Landfills.  One landfill in northern Ohio and 1 in upstate New York were 

observed to determine the number of gulls using various portions of the landfill.  During 
the study period, the Ohio and New York landfills received a mean volume of 285 and 
635 metric tons of anthropogenic trash per day, respectively.  When an area was observed 
to be consistently used by gulls, gull effigies were placed within the area.  The New York 
landfill was dominated by herring gulls; therefore herring gull effigies were used.  The 
Ohio landfill was dominated by ring-billed gulls so ring-billed gull effigies were used at 
that landfill. 

New York.  The New York landfill had an active gull dispersal program in place 
before the start of this study.  The control program, conducted during the hours of landfill 
operation, included the use of pyrotechnics and lethal control when necessary.  Gulls did 
not loaf at the landfill but did feed on the active face after the landfill had shut down for 
the day.  Foraging activity occurred in spite of an 8 cm layer of sand that was placed over 
the refuse at the end of the working day.  After a 5-day pretreatment period in which gulls 
were counted but not harassed, 4 herring gull effigies were placed about 45 m apart in a 
straight line on the 107- x 16-m open face after the landfill had ceased operations for the 
day.  Gulls were observed for 1 hour after placing the effigies and then the effigies were 
removed.  These observations continued for 5 days. 

Ohio.  Three trials were conducted over 12 months in Ohio as follows: test 1 was 
conducted November – December 2005; test 2 was conducted July – September 2006; 
test 3 was conducted October – November 2006.  In each test, distance of the closest 
gulls to the effigies was measured with a range finder.  When possible, the closest gull 
was lined up with an effigy so that the distance was calculated by subtracting the 2 
distances as measured from the observer.  When gulls could not be lined up, a right 
triangle was formed by the observer moving to a point in which the distance of the gull 
and effigy from the observer was measured and then the Pythagoras theorem was used to 
calculate distance.  

In test 1, 4 ring-billed gull effigies were placed in a rectangle, 23- x 21-m in the 
southwest quadrant of a new 5.4-ha cleared area, approximately 150-m from the active 
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face.  An observation point was established about 100-m from the effigies where the area 
was observed through December when the gull population at the landfill declined as a 
result of migration.   

In test 2, 4 ring-billed gull effigies were placed about 30 m apart to form a square 
with the closest side about 100-m from the active face.  One week after placing the 4 
effigies, 3 more effigies 76 m apart were placed in a line, beginning 76 m from the effigy 
square and extending through a gull loafing area that was about 200-m from the active 
face.  After gulls habituated to the effigies and began loafing by the effigies we 
conducted a 4-day program from 0800 – 1600 hours each day during which we fired 
pyrotechnics at gulls coming to the landfill, preventing them from feeding or loafing at 
the landfill.  During the first day of harassment the effigies were moved to new locations 
but the same distances between effigies were maintained.  Following the pyrotechnic 
program, we monitored gull distance to the effigies until habituation was noted. 

In test 3, 4 weeks after test 2, a total of 8 effigies were placed in 2 squares, each 
30-m on a side, in commonly used loafing areas.  The first square was placed about 60 m 
from the active face while the second square was offset about 200 m from the active face.  
Gulls were again observed until habituation was noted in both locations.  A 5-day 
pyrotechnic program from 0800 – 1600 hours each day was initiated and supplemented 
with lethal control when gulls would not leave the landfill after being harassed with 
pyrotechnics.  Following the harassment program, we monitored gull distance to both sets 
of effigies until habituation was noted. 

 
Airport.  A fully certified Federal Aviation Regulation part 139 airport in northern 

Ohio with an active bird control program used herring and ring-billed gull effigies as part 
of an effort to keep gulls from using a 26 hectare containment disposal facility (CDF) 
located adjacent to the airport.  The CDF has been receiving dredge material since 1998.  
From April 2005 – March 2006 approximately 1,400 gulls used the CDF and were 
exposed to pyrotechnics and lethal control.   

From April 2006 – May 2007 we maintained a count of gulls using the CDF as 
well as methods used to disperse gulls before new dredge material was added.  Ten days 
prior to dredge material being pumped into the CDF, effigies were placed within the CDF 
in areas that would receive dredge material and had been used by gulls in 2005.  The 
methodology of adding dredge material was modified in 2006 so that the material was 
maintained in a more concentrated area than in previous years.  Counts and dispersal 
activities continued throughout the rest of the year.  Scare tactics in addition to 
pyrotechnics were used and included mylar flagging in the dredge area, propane cannons, 
spotlights, and water-filled paintballs. 

 
Nesting Colony.  In March, 2007 we set 7 ring-billed gull effigies in a ring-billed 

gull nesting colony in Cleveland, Ohio before nests were constructed.  Three effigies 
were hung from tripods 18–m apart such that the wing tips of the effigies were just off 
the ground.  Four effigies were hung from posts driven into piles of dirt approximately 1-
m tall and about 9-m apart such that the effigy wing tips brushed the top of the pile.  We 
counted the number of ring-billed gull nests within a 5-m radius of each effigy 3 and 7 
weeks after effigy placement. 
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Results 
Landfills.  New York.  From 17 January to 02 February 2006 gulls were present 

on the landfill 6 of 10 days; when present the mean number of gulls was 537 (range of 
350 – 700).  When effigies were placed on the active face from 13 – 21 February, gulls 
were present on 4 of 5 days and when present the mean number using the landfill was 
699 (range of 550 – 775).  On day 1 of effigy placement, no gulls landed on the active 
face but about 400 circled above the active face.  On days 2 – 5 the gulls circled and then 
landed on the active face amongst the effigies (figure 1). 

0

100

200

300

400

500

600

700

800

900

N
um

be
r o

f G
ul

ls

Pretreatment Period Treatment Period
 

Figure 1.  The number of gulls on the active face of an upstate New York landfill with 
and without herring gull effigies in place, January – February 2006. 
 

Ohio.  In test 1, effigies were in place for 3 weeks before gulls left the landfill due 
to winter weather.  During deployment, the mean (± standard deviation) distance of gulls 
to the effigies ranged from 54 (± 34.5) m in week 1 to 100 (± 14.1) m in week 3 (Figure 
2).  The percentage of gulls at the entire landfill using the portion of the landfill in which 
the effigies were deployed remained similar to pretreatment levels (Figure 3). 
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Figure 2.  Mean distance of gulls from effigies placed in a 23- x 21-m rectangle at a 
northern Ohio landfill, Erie County, November – December, 2005. 
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Figure 3.  The percentage of the population of gulls at a northern Ohio landfill using the 
south liner for the 3 weeks prior to and after effigy deployment, Erie County, November 
– December 2005. 
 

In test 2 the mean distance of gulls to effigies decreased steadily from 72 (±16) m 
to < 5 (±2.3) m within 4 weeks (Figure 4).  Following a 6-week effigy deployment period 
we conducted a 4-day pyrotechnic harassment program in which we fired an average of 
12 pyrotechnics per hour per day (range of 7.4 – 16.8) and prevented gulls from landing 
at the landfill.  Following the harassment program we again measured distance of gulls to 
effigies and found that after 1 day of observation (3 days following the end of 
harassment), gulls were < 15 m from the effigies (Figure 5). 
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Figure 4.  Mean distance of gulls from effigies deployed at a northern Ohio landfill, Erie 
County, August, 2006. 
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Figure 5.  The mean distance of gulls from effigies at a northern Ohio landfill following 4 
days of harassment with pyrotechnics, Erie County, September, 2006. 

 
In test 3, effigies were deployed and within 1 day, gulls were within about 15 m 

of the effigies (Figure 6).  After the initial 7 days of effigy deployment we conducted a 5-
day harassment program using pyrotechnics supplemented with lethal control.  We fired a 
mean of 24 pyrotechnics per hour per day (range of 7.1 to 43.6).  On day 4, 8 ring-billed 
gulls were killed from 1 flock that would not leave the landfill after being harassed with 
pyrotechnics.  The mean distance of gulls to the effigies in the week following 
harassment ranged from 100 m on days 2 and 3 to 5 m on day 5 (Figure 7). 
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Figure 6.  Mean distance of gulls from effigies deployed at a northern Ohio landfill, Erie 
County, October, 2006. 
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Figure 7.  The mean distance of gulls from effigies at a northern Ohio landfill following 5 
days of harassment with pyrotechnics supplemented with lethal control, Erie County, 
October, 2006. 
 

Airport.  From April 2005 – March 2006, prior to effigy placement, 1,438 gulls 
were observed in the CDF.  From April 2006 – March 2007, during the time when 
effigies, mylar ribbon, pyrotechnics, propane cannons, and lethal control were deployed, 
179 gulls were observed in the CDF (Figure 8). 

Gulls landing in dike area, April 2005 - March 2007
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Figure 8.  The number of gulls landing in a containment disposal facility on an airport 
adjacent to Lake Erie both with and without gull effigies, and mylar ribbon present, April 
2005 – March 2007. 
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Nesting Colony.  Three weeks after effigy placement we found a mean of 2.5 
nests (range of 0-4 nests) within 5 m of the effigies above the dirt piles.  The tripod 
supported effigies had a mean of 10 (range of 8 – 13) nests within 5 m of each effigy.  
Approximately 71% of these nests had no eggs.  Seven weeks after effigy placement we 
found a mean of 18 (range of 10 – 32) nests with eggs within 5 m of each effigy above 
the dirt piles.  The tripod supported effigies had a mean of 48 (range of 36 – 55) nests 
within 5 m of each effigy.  Approximately 81% of all nests within 5 m had 3-egg 
clutches. 

 
Discussion 

Gull reactions to a hanging gull effigy differed based on the situation in which the 
gulls confronted the effigy.  When the effigy was in a location that was highly desired by 
gulls and there were no alternative areas readily available, gulls used the site in the 
presence of effigies.  This was especially noticeable at nest sites and single source food 
sites (e.g. the active face at a landfill).  However, when effigies were placed in desired 
loafing areas, away from food sources, gulls used alternative areas and refrained from 
using loafing areas with effigies on them for an extended time.   

When effigies were used as part of an integrated bird management program 
results differed with regards to the value of the effigies.  The variability of response 
might have been due to the different management strategies that were being followed.  At 
the Ohio landfill, we waited to employ both pyrotechnics and eventually lethal control 
only after gulls had habituated to the effigies at all locations within the landfill.  In this 
scenario, the scare and lethal techniques did not enhance the effigies.  However, at the 
airport, where an integrated approach was used before and through effigy placement, 
gulls did appear to avoid the area in which effigies were deployed.  It should be noted for 
the airport, that despite the presence of other scare tactics, gulls were observed to hover 
over areas where effigies alone were present and then to leave the area without further 
efforts to employ other scare tactics. 

Used alone, gull effigies had limited effectiveness at altering gull behavior.  
However, when used as part of an aggressive, integrated gull management program, 
effigies enhanced the dispersal of unwanted gulls. 
 
Literature Cited 
Avery, M. L., J. S. Humphrey, E. A. Tillman, K. O. Phares, and J. E. Hatcher.  2002.  

Dispersal of vulture roosts on communications towers.  Journal of Raptor 
Research 36:44–49. 

 
Belant, J. L., P. P. Woronecki, R. A. Dolbeer, and T. W. Seamans.  1998.  Ineffectiveness 

of five commercial deterrents for nesting starlings.  Wildlife Society Bulletin 
26:264–268. 

 
Bomford, M., and P. H. O’Brien.  1990.  Sonic deterrents in animal damage control: a 

review of device tests and effectiveness.  Wildlife Society Bulletin 18:411–422. 
 



 9

Cleary, E. C.  1994.  Waterfowl.  Pages E139-E155 in S. E. Hyngstrom, R. M. Timm, and 
G. E. Larson, editors.  Prevention and control of wildlife damage.  University of 
Nebraska Cooperative Extension Service, Lincoln, Nebraska. 

 
Cleary, E. C., R. A. Dolbeer, and S. E. Wright.  2006.  Wildlife strikes to civilian aircraft 

in the United States, 1990-2005.  Federal Aviation Administration, Wildlife 
Aircraft Strike Database Serial Report 12. 

 
Dolbeer, R. A.  1986.  Current status and potential of lethal means of reducing bird 

damage in agriculture.  International Ornithological Congress 19:474-483. 
 
Dolbeer, R. A.  1998.  Population dynamics: the foundation of wildlife damage 

management for the 21st Century.  Proceedings of the Vertebrate Pest Conference 
18:2–11. 

 
Dolbeer, R. A.  2006.  Height distribution of birds recorded by collisions with civil 

aircraft.  Journal of Wildlife Management 70:1345–1350. 
 
Dolbeer, R. A., N. R. Holler, and D. W. Hawthorne.  1995.  Identification and control of 

wildlife damage.  Pages 474-506 in T. A. Bookhout, editor. Research and 
management techniques for wildlife and habitats.  The Wildlife Society, 
Bethesda, MD. 

 
Dolbeer, R. A., S. E. Wright, and E. C. Cleary.  2000.  Ranking the hazard level of 

wildlife species to aviation.  Wildlife Society Bulletin 28:372–378. 
 
Dornbush, C., G. Feigelson, D. Gruskin, B. Hedges, and A. Turner.  1996.  Non-lethal 

controls for “resident” Canada geese.  A report presented by the executive 
committee of the Canada Geese Citizens Advisory Committee, Rockland County, 
New York. 

 
Federal Aviation Administration.  2006.  Terminal area forecast (TAF) system.  Federal 

Aviation Administration.  Washington, DC, USA.  (www.apo.data.faa.gov/) 
 
Naef-Daenzer, L.  1983.  Scaring of carrion crows (Corvus corone corone) by species-

specific distress calls and suspended bodies of dead crows.  Proceedings Bird 
Control Seminar 9:91–96. 

 
Saul, E. K.  1967.  Birds and aircraft: a problem at Auckland’s new international airport.  

Journal of the Royal Aeronautical Society 71:366–375. 
 
Sauer, J. R., J. E. Hines, and J. Fallon.  2006.  The North American Breeding Bird 

Survey, results and analysis 1966 – 2005.  Version 6.2.2006.  U.S. Geological 
Survey, Patuxent Wildlife Research Center, Laurel, MD, USA (www.mbr-
pwrc.usgs.gov/bbs/bbs2005.html). 

 

http://www.apo.data.faa.gov/


 10

Seamans, T. W.  2004.  Response of roosting turkey vultures to a vulture effigy.  Ohio 
Journal of Science 104:136–138. 

 
Seamans, T. W. and G. E. Bernhardt.  2004.  Response of Canada geese to a dead goose 

effigy.  Proceedings Vertebrate Pest Conference 21:104–106. 
 
Smith, A. E., S. R. Craven, and P. D. Curtis.  1999.  Managing Canada geese in urban 

environments.  Jack Berryman Institution Publication 16, and Cornell University 
Cooperative Extension, Ithaca, New York. 

 

Solman, V. E. F.  1994.  Gulls.  Pages E49-52 in S. E. Hyngstrom, R. M. Timm, and G. 
E. Larson, editors.  Prevention and Control of Wildlife Damage.  University of 
Nebraska Cooperative Extension Service, Lincoln. 

 
Stout, J. F., W. H. Gillett, J. L. Hayward, Jr., and C. J. Amlander, Jr.  1975.  Dispersal of 

seagulls in an airdrome environment.  Air Force Weapons Laboratory Final 
Report AFWL-TR-74-324, Kirtland Air Force Base, New Mexico. 

 
Stout, J. F., and E. R. Schwab.  1979.  Behavioral control of seagulls at Langley Air 

Force Base.  Pages 96 – 110 in W. B. Jackson, S. S. Jackson, and B. A. Jackson, 
editors.  Proceedings Eighth Bird Control Seminar. 

 
Stout, J. F., and E. R. Schwab.  1980.  Telemetry of heart rate as a measure of the 

effectiveness of dispersal inducing stimuli in seagulls.  Pages 603 – 610 in C. J. 
Amlaner, Jr., and D. W. Macdonald, editors.  A handbook of biotelemetry and 
radio tracking. 

 

Tillman, E. A., J. S. Humphrey, and M. L. Avery.  2002.  Use of vulture carcasses and 
effigies to reduce vulture damage to property and agriculture.  Proceedings 
Vertebrate Pest Conference 20:123–128. 


