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* Pigs

 Kauai Mongoose

* Maui Parrotbills

* Hawaiian Hoary Bats




Bat Task Force

Specific population dynamics parameters needed to conduct
an acceptable PVA

Particularly impactful parameters that should be prioritized for
research

General trends or results that might inform conservation
decisions or provide management sideboards for wind projects

Some Bat Task Force
participants (2019)




What we did

e Started with gathering available data on reproduction




What we did

* Acquired mortality guesses from an “expert elicitation”
...led to a population decline

Biological Conservation 209 (2017) 172-177

- H availahle at ScienceDirac: “F  BIOLOGICAL
Contents lists available at ScienceDirect REET

Biological Conservation

journal homepage: www.elsevier.com/locate/bioc

Fatalities at wind turbines may threaten population viability of a
migratory bat

W.F. Frick **#, E.F. Baerwald ©9, J.F. Pollock ®, RM.R. Barclay ¢, J.A. Szymanski ¢, T.J. Weller ’, A.L. Russell ,
S.C.Loeb ", RA. Medellin', L.P. McGuire'

2. Materials and methods

2.1. Expert elicitation

We used a structured elicitation method to obtain specific judg-
ments or values from experts. Co-author JAS and colleagues served as
eliciting facilitators and identified the conservation problem (“Does
mortality from wind turbines pose a threat to population viability of
hoary bats in North America?”), selected the experts, and designed the
elicitation process. Nine experts (see Supporting Information) were
identified based on literature review and discussions with the bat ecol-




What we did

* Given a reported stable trend, we looked for mortality
estimates that would give stability.
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Trend in Hawaiian hoary bat occupancy on Hawaii Island from 2007 to 2011 during the period
of relatively high detection probability (June to October). From Gorresen et al. (2013; p. 18).



Population trends for an array of Hawaiian Hoary Bat PVA models without take

Effects of different mortality values
PVA Models (all else being the same)
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Population trends for an array of Hawaiian Hoary Bat PVA models without take

Effects of different mortality values
PVA Models (all else being the same)
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Population trends for an array of Hawaiian Hoary Bat PVA models without take

Effects of different mortality values
PVA Models (all else being the same)
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What we did

APPENDIX 2. A comparison of variables for model runs A, B, and C.
£

[t [esepon [ A [ & | < |
- Populations: 1 island populatlon
* We produced 3 [ Duratonar

models, then asked : ,‘
what level of “take”
can a population of
1,000 support.
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Best Guess Scenario
Priority to HHB data
Averaged data from all Hawaii and mainland HB data




Population Trend for Model A: Best Guess
(Take begins in year 2 and continues to year 52.)

No Take
* Exponential rate
of increase (r) =
0.0082
Annual rate of
change (lambda)
=1.0186

Annual take of up to
1% of the population
seems to maintain a

stable population.

Annual take greater
than 1% results in a
declining population.
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Population Trend for Model B: Hawaiian Hoary Bat Priority
(Take begins in year 2 and continues to year 52.)

No Take
e Slightly increasing

population trend
with the
exponential rate
of increase (r) =
0.0029
Annual rate of
change (lambda)
=1.0029

Annual take of 0.5% of
the population results
in a slightly declining
population.

Annual take greater
than 0.5% results in a
declining population.
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Population Trend for Model C: Averaged data
(Take begins in year 2 and continues to year 52.)

No Take
e Slightly increasing

population trend
with the
exponential rate
of increase (r) =
0.0094
Annual rate of
change (lambda)
= 1.0095

Annual take of up to
1% of the population
seems to maintain a

stable population.

Annual take of 1.5% or
more results in a
declining population.
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Summary

All 3 models had “no take” scenarios that led to
slightly increasing populations.

Under all 3 models, the annual take of bats has a
negative impact on population growth; even a
0.5% take reduced some populations.

When modeled annual take exceeded the
annual growth rate, modeled population
numbers declined.



What we did

 We looked at
how
population
size and total
annual take
might factor
Into
population
trends. 4000

5,000

=
-t
(=

)
=
e
o
=
(&
e
=
o
L
(T
(]
-
b —
E
1)
L
o
e
o

0 10 20 30 40 50 60 70 80 90 100
Bat Take (#/yr




What we did

 We looked at
how
population
size and total
annual take
might factor
Into
population
trends. 4000

5,000

0 10 znm 50 60 70 80 90 100
Sat Take (#/yr

=
-t
(=

)
=
e
o
=
(&
e
=
o
L
(T
(]
-
b —
E
1)
L
o
e
o




What we did

 We looked at
how
population
size and total
annual take
might factor
Into
population
trends.

=
=
(=

)
e
s
o
=
Q
c
=
b
L
[T
(=
o
b —
E
(1]
L0
=
T
o

0 10 znm 50
S3at Take (#




What we did

 We looked at
how
population
size and total
annual take
might factor
Into
population
trends. 4000

5,000

=
-t
(=

)
=
e
o
=
(&
e
=
o
L
(T
(]
-
b —
E
1)
L
o
e
o

0 10 20 30 40 50 60 70 80 90 100
Bat Take (#/yr




The End*

*This is our first effort at modeling Hawaiian hoary
bats; a much more sophisticated and intensive
modeling effort is needed before relying heavily on
this effort.



The next slides are answers
to probable questions from
the audience.



Sensitivity Analysis

Adult
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Research Priorities

. Determine the current bat population trend on Oahu.
. Determine the current bat population trend on Maui.
. Determine if past habitat restoration projects have

increased bat populations.

Determine the size of bat populations on Oahu, Maui,
and Hawaii.

Determine if bat populations are habitat limited.
Determine adult bat mortality.

Determine juvenile bat mortality.

Determine the maximum age of bat reproduction.



