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METHODS

BACKGROUND RESULTS

Do the proportions of 
female fatalities 
differ between 
locations in CA or TX?

Are the proportions 
of female fatalities 
stable over time? 

Wind Energy Facilities in Study
• California

• Golden Hills (2016-2019) (n = 216 Bats)

• Golden Hills North (2018-2020) (n = 317 Bats)

• Texas

• Los Mirasoles (2017-2018) (n = 252 Bats)

• Los Vientos (2017-2018)     (n = 568 Bats)

• Wind Farm A (2021-2022) (N= 391 Bats)

Sex Determination
1. DNA Extraction 2. Sex Introns Amplified Using PCR 3. Visualize PCR Products on Gel

Zinc Finger-Y (zfy)

Zinc Finger-X (zfx)

Populations of Interest [4]

• California (Non-Migratory Population) 

• Do not segregate by sex seasonally

• Assumed sex ratio not significantly different 

from 50:50

• Texas (Migratory Population)

• Segregate by sex seasonally during migration

• Sex-skewed migratory population 9:1 (F:M)
Objectives
• Determine the sex ratio of fatalities at wind energy facilities in CA and TX

• Determine if the sex ratio of fatalities is stable over time

• The Brazilian free-tailed bat is the most common fatality at wind energy facilities 

in CA and TX [2]

• Wind energy curtailment during migrations prevents mass collision fatalities [2]

• Targeting when females are most at risk can make curtailment more effective [3]

• California:
• Texas:

• Month Comparisons
• Proportion of female 

fatalities by month were 
inconsistent across 
years in Texas

• Year Comparisons
• LV 2017 – 2018

• Decrease in the 
proportion of female 
fatalities over time

• WFA 2021 – 2022
• Decrease in the 

proportion of female 
fatalities over time

• California:
• Texas:

• LM and LV are 
different from WFA
• LV is Female-

Skewed
• WFA is Male-

Skewed

[5] (Russell et al. 2005)
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Why do the proportions of 

female fatalities differ between 

locations in TX?
• Sex ratio of the migratory population is 

not a uniform 9:1 (F:M)  across the 

landscape, instead varying by roost 

type (Bridge vs. Cave)

• Bridges (Male-Skewed)

• Average pfemale =  0.44

• Caves (Female-Skewed)

• Average pfemale =  0.78

• WFA is < 50km away from four bridge 

roosts

• Wind energy is one of the fastest-growing renewable energy 

industries [1]

• Collison mortalities at wind energy facilities are a major 

concern for migratory bat populations [2]

• The proportion of female fatalities decreased over time

• This could be cause for concern, and it could 

imply a change in the sex ratio of the migratory 

population over time

• More research needs to be done in TX to see if 

the trend continues

Sex Ratio of Fatalities at Wind Energy Facilities and Future 

Conservation Actions
• In California, the proportion of female fatalities was not significantly different 

from the assumed population sex ratio

• There appear to be no sex-specific bat-turbine behaviors in the CA 

population

• The proportion of female fatalities in Texas is influenced by location (proximity 

to roost type) and time, making it impossible to determine an optimum 

curtailment time
Texas

California

California Texas
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