
Introduction
For my master’s thesis, I studied the impact of wind
turbines at the Erie Shores Wind Farm (ESWF) on
raptors during fall migration. Field work took place in
2006 and 2007. The ESWF started operation in May
2006 and consists of 66 turbines, with a 99MW
capacity, and 1.5MW GE tubular design turbines.

Results
Behavioural Observations
• 5,650 observations were made of raptors passing within 250m 

of turbines
• 15 species of raptor were observed including  bald eagle, golden 

eagle and peregrine falcon, see Table 1
• Turkey vulture, sharp-shinned hawk and red-tailed hawk were 

found to be the most abundant species.  This is largely 
comparable to Hawk Cliff, see Table 1 

• Blade sweep height (40-118.5m) did not dominate the flight 
heights of migrant raptors, see Figure 1

• The majority of raptors kept out of blade sweep distance of 
wind turbines (0-40m), see Figure 2

• Figure 3 & 4 show comparisons of raptor abundance on specific 
survey dates where one observer was at an inland turbine and 
one was at a lakeshore turbine (the same turbines being used in 
each figure).

• 159 raptors (3%) were observed to be flying within the risk zone 
(41.5-118.5m above ground and 0-40m out from the turbine 
base).   

• Raptor movement south of lakeshore turbines was found to be 
concentrated  20m on either side of the lakeshore bluffs, see 
Figure 5 & 6
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Study Site
• Located on the north shore of Lake Erie extending 

east and west of Port Burwell
• Located in a raptor migration corridor
• Turbines spaced 300m to 816m apart
• Landscape largely agricultural with small woodlots 

and occasional hedgerows

Study Design & Techniques 
• 12 of 66 turbines were selected based on a pre-

determined set of criteria and were then chosen 
randomly from that subset

• 8 turbines were located between 93m and 264m 
from the bluff edge, 4 turbines were >264m to 
1.5km inland

• Ground cover varied between different agricultural 
crops, cultural meadow and woodland edge

• Surveys took place on 22 days in the fall of 2006 and 
47 days in the fall of 2007 (September-December)

Behavioural Observations
• observations of raptors within 250m of a turbine 

were recorded
• Monitoring was conducted by 1 or 2 observers on a 

given day and took place between late-August and 
early-November. 

• Surveys took place between 8am and 3pm and were 
conducted on dates under various weather 
conditions and particularly dates ideal for large 
raptor movements.  

Mortality Searches
• mortality searches were conducted at least once a 

week by Ross James at all turbines within the wind 
farm (James 2008)

• I conducted mortality searches at the 12 turbines 
used in my study to supplement the regular 
searches by James’ 

• Scavenger removal studies and searcher efficiency 
trials were conducted to address search bias’ 

• Carcass searches under each of the 12 turbines used 
in my study were conducted in expanding circles 5-
6m apart.  Both James and myself searched 
approximately a 40m radius out from the turbine 
base

Mortality
• 2006: 1 sharp-shinned hawk;  1 turkey vulture 
• 2007: 1 red-tailed hawk; 1 Cooper’s hawk 
• Mortality rate is calculated to be 0.04 raptors/turbine 

/year or 0.027 raptors/MW/year (calculation included a 
red-tailed hawk corpse found in the spring of 2007 by 
James)

Conclusions
• The ESWF does not act as a barrier to migrant raptors
• Figures 3 & 4 show that later in the migration period 

greater abundances were found at the farther inland 
turbine later in the day, and is likely reflective of the 
raptor species composition at that time as more Buteo 
species migrate at that time and they use the thermals 
that develop inland  

• The bluff edge itself was found to be an area of 
concentrated raptor movement, see Figures 5 & 6 

• High raptor abundance does not necessarily equate to 
high mortality at the modern generation wind facility 
at Erie Shores

• Raptor mortality at the ESWF is low compared to ‘old 
generation’ facilities and equivalent or low compared 
to other ‘new generation’ facilities, despite being in a 
migratory corridor, see Table 2

• The low raptor mortality found at Erie Shores, indicates 
a much different situation than in California, Norway 
and Spain where significant mortality has been found 

• High raptor abundance (due to the presence of a major 
migration corridor) does not automatically equate to 
high levels of collision mortality. 
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Migrant Raptor Behavior and Mortality 
(at the Erie Shores Wind Farm)

Wind Farm # of 
Turbines

Mortality Rate 
(raptors/MW/year)

Estimated #/ 
Individuals/year

Combine Hills, OR 41 0 0

Top of Iowa 89 0.01 0.89/yr

Nine Canyon, WA 37 0.05 2.59/yr

Erie Shores 66 0.027 2.64/yr

Melancthon I    2006

2007

45

45

0.013

0.047

0.9/yr

3.15/yr
Tarifa, Spain 256 0.19 to 3.3 12.54 to 627/yr

Altamont Pass, California 5400 0.75-1.9 1,127 to 2.277/yr 

Table 2 - Mortality Rate Estimates at Various Wind Facilities

Figure 1 – Flight Heights Composition for All Raptors, 2006 & 2007 
Combined

Figure 2 – Percent of all Observations at Different Ranges of Distance out from Turbines, 2006 & 
2007 Combined

Table 1 - Number of Raptors Observed at the Erie Shores Wind Farm
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