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ObjectivesObjectives

• Tower support systems ms 

• Tower heights

• Tower light systems
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MethodsMethods

• 20 predawn, simultaneous, 
searches / season 

• Technicians walked 45-60 
m / minute, searching 5 m 
on either side of transect

• Circular area under each tower  (90% tower 
height)  

• Birds bagged, labeled and frozen for later ID
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• 3 guyed towers (116–146 m AGL) with 2 
levels of white strobes and no solid-on 
lights

• 3 unguyed towers (116–146 m AGL) 
with 2 levels of white strobes and no 
solid-on lights

• 3 guyed towers (116–146 m AGL) with 2 
levels of red strobes and no solid-on 
lights

• 3 unguyed towers (116–146 m AGL) 
with 2 levels of red strobes and no solid-
on lights



• 3 guyed towers (116–146 m AGL) with 2 
levels of red, blinking, incandescent lights 
and no solid-on lights

• 3 unguyed towers (116–146 m AGL) with 2 
levels of red, blinking, incandescent lights 
and no solid-on lights

• 3 guyed towers (116–146 m AGL) with 2 
levels of red strobes and 2 levels of red solid-
on lights







AnalysisAnalysis

Kruskal-Wallis ANOVA for ranks, 
Least Significant Differences multiplee
comparisons
– Number of bird carcasses observed at 

towers with different height categories, 
lighting systems and support systems
(P = < 0.10)

L. Vanwagoner
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AdjustmentsAdjustments
(Fall 2005)

• Technicians placed 15 Brown-headed Cowbirds near search area 
edges } Carcass removal rate

mean = 6.69 days (SD = 2.98)

• I placed 10 painted Brown-headed Cowbirds within search area 
of technicians} Observer detection rate

mean = 0.24 (SD = 0.31)
via bootstrapping (5,000 iterations)

• Multipliers specific to each tower ranged between: 
1.58 and 5.07 (mean = 2.45, SD = 0.87)



FAA Obstruction Lighting FAA Obstruction Lighting 
GuidelinesGuidelines

• USDOT – FAA Advisory Circular AC 70/7460-1K 
(2000):  Specs for lighting towers, turbines, bridges…

• communication towers
– L-864 flashing red and L-810 steady red for night – most 

commonly used (some with white strobes)

• wind turbines
– 2 - L-864 flashing red (usually strobe-like or incandescent) 

– or 1 if turbines flash synchronously
– Not all turbines need to be lit (1 in 3 or 4)
– No steady burning red L-810 lights (except in MN) and 

some blinking red L-810 lights (CA, etc.)



L-864 red flashing
L-810 steady red



L-864 flashing red (usually
Strobe-like, ~24 cycles per 
minute) – not all turbines lit







USFWS GuidelinesUSFWS Guidelines

• Unless otherwise requested by the FAA, only 
white strobe lights should be used at night, and 
these should be the minimum number, 
minimum intensity, and minimum number of 
flashes per minute (longest duration between 
flashes) allowable by the FAA. Solid red or 
pulsating red incandescent lights should not be 
used, as they appear to attract night-migrating 
birds at a much higher rate than white strobe 
lights. 



SummarySummary

• Birds appear to be attracted to steady burning 
lights.

• FAA (red flashing, strobe-like, L-864) lights 
on wind turbines do not appear to attract as 
many night migrants as the lighting systems 
on communication towers.  Further studies 
needed!!



Lighting issues to considerLighting issues to consider

• Would an increase in turbine height result in 
an increase in turbine lighting?

• Would off-shore wind development require 
additional lights (i.e., navigational hazard)?
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Detected bird mortalityDetected bird mortality
• 5 most frequently detected species 

in the spring of 2005
– Red-eyed Vireo (26 birds, 13%)
– Gray Catbird (22 birds, 11%)
– Ovenbird (17 birds, 8%)
– Common Yellowthroat (15 birds, 7%)
– Yellow Warbler (12 birds, 6%)

47 species total

L. Vanwagoner

I. Jeklin



Detected bird mortalityDetected bird mortality
• 5 most frequently detected species 

in the fall of 2005
– Blackpoll Warbler (20 birds, 12%)
– Mourning Dove (13 birds, 8%)
– Red-eyed Vireo (12 birds, 7%)
– Nashville Warbler (10 birds, 6%)
– Ovenbird (5 birds, 3%)

42 species total

I. Jeklin

B. Sullivan
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ResultsResults
Kruskal-Wallis ANOVA for ranks, Least 

Significant Differences multiple comparisons
– Number of bird carcasses observed at towers with 

different height categories, lighting systems and 
support systems (P = < 0.10)
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ResultsResults
Kruskal-Wallis ANOVA for ranks, Least 

Significant Differences multiple 
comparisons
– Number of bird carcasses observed at towers 

with different height categories, lighting 
systems and 
support systems (P = < 0.10)
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