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Attraction when (our current view)

Observations of tree bats attracted to turbines
at close (<50 m) range are limited in scale by technology
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Attraction when close (what lays beyond?)
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Understanding cause could greatly improve
risk prediction and fatality minimization
a USGS
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Current understanding and minimization =
Close to turbine

Methods of Understanding
Fatality searches
Acoustic detectors

o ~ Video cameras

Minimization
Curtailment
Acoustic deterrents

| . Detect & deter
| Texture modification

If fatality minimization research is moving forward
before understanding cause at observable scale,

why not go bigger?
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Can we avoid possible attraetion from
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Possible attraction from afar not
substantiated with empirical evidence like close
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Why act beyond our view without
clear evidence of attraction from afar?

Empirical
EFvidence
ZUSGS
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“If you want to understand
animals, you need to get
away from verbal
language...Theirs is a world
full of picture, sound, taste
and touch memories. It’s
detailed, sensory-based
information.”

-Temple Grandin
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FIGURE 4 | Sketch depicting the two sensory domains used by
echolocating bats that are flying in intermediate light levels.

Boonman et al. 2013. Front. Physiol. 4: 248




Dark-adapted vision is a long-distance sense
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inability to

ee was a severe handicap to I
tivorous bats studied by Mueller

| o L If migrating bats are using their eyes for distant
rientation, it would not be surprising it they were occasionally confused
by deceptive optical cues along with migrating birds.

If we accept these indications that migrating and homing bats navigate
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* Only sensory memories (no logic)
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¢ Ingrained stimulus-response behaviors? #
~» Behaviors shaped by ancient forests
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How might bats see turbines and trees?
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The Goal: Change how bats see turbines from

“Deceptive optical cues” from objects like those
naturally associated with...
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A potential bat-specific <@ A
communication channel

letters to nature

dontians, but the new data from Patagonia suggests that this
ecological replacement was delayed with respect to the northern
continents. This may help to explain why sphenodontians persisted
longer in Gondwana than on other | m|
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Ultraviolet vision in a bat
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esting Assumptions

v'2014: tested & confirmed 7
diverse bat species see dim UV

v'2014: decreased hoary bat
activity by flickering UV on trees

v'2015: tested prototype UV light

M. lucifugus-

8 system on an operating turbine

M. volans-

E. fuscus-

C. townsendii-

05 06 07 08 09 10
Proportional response (mean and 95% CI)

Gorresen et al. 2015 Dim ultraviolet light
as a means of deterring activity by the
Hawaiian hoary bat (Lasiurus cinereus
semotus). Endangered Species Research
28:249-257 ‘

Gorresen et al. 2015 Ultraviolet
vision may be widespread in bats.
Acta Chiropterologica 17:193-198.
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A Selectively Perceptible Wind Turbine System
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The Big Test

...with funds and industry research partner...

20177: Experimentally UV-illuminate 10 turbines
for 70 nights at a high-fatality wind facility

bat activity & fatality UV illuminators

monitored by tower- , | |
mounted thermal ‘ Ve, UV illuminators on bottom

EINEES ST : and top of turbine nacelle
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Does changing the visual appearance of the
turbine reduce close activity and fatality?

If it does, then we may have reached beyond the scale of
our current technology limitations to infer cause
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f we do not know cause, we will need to be
ucky to find the best minimization strategy.
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