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Figure 2. Mist-net site locations, Republic Wind Project study area, Seneca and Sandusky Counties, Ohio, 2015.
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Diurnal Radio Telemetry

In accordance with the ODNR/USFWS approved study plan, seven northern long-
eared bats and the only Indiana bat captured were radio-tagged in order to locate
diurnal roost trees (Table 3).

Table 3. Indiana and northern long-eared bats captured and radio-tagged during the mist-net

survey, Republic Wind Project, Ohio, 2015.

Transmitter Freq.

Site Band Number Reproductive (172.xxx)
Species! No. (ODNR) Age? Sex3 Status* Mass (g) BAT ID
MYSE 26 23551 A F PL 6.5 188
MYSE 26 23552 A F PL 7.25 587
MYSE 18 23360 ] F NR 6.75 030
MYSE 18 23361 A F NR 7.5 137
MYSE 13 17179 A F L 7.5 205
MYSE 22 17171 A M NR 8.0 287
MYSE 33 17166 A F NR 6.0 450
MYSE 18 23362 ] F NR 6.0 -
MYSE 17172 A M NR 7.0 -
MYSE 5 5 ] F NR 6.0 -
MYSE 12 17344 ] F NR 6.0 -
MYSE 13 17179 A F L 7.0 -
MYSE 15 17345 A F PL 75 -
MYSE 20 17168 J F NR 6.0 -
MYSO 26 23553 A F PL 8.5 779

IMYSE=northern long-eared bat, MYSO=Indiana bat
2 A=adult, J=juvenile
3F=female, M=male

4 PL=post-lactating, NR=non-reproductive, L=lactating
5Escaped before band could be fitted

Of the eight bats that were radio-tagged, three northern long-eared bats and one
Indiana bat were tracked for seven days each. One northern long-eared bat (MYSE 188)
was tracked for two days, and one (MYSE 137) was tracked for three days, both due to
the transmitter falling off. One northern long eared bat (MYSE 450) was captured on
the last night of the mist-net survey and was only tracked for two days because the
maximum number of bats to be radio-tagged had already been met. The male northern
long-eared bat was not tracked during diurnal telemetry because the target number of
females were met. As a result of the diurnal radio telemetry effort, 14 northern long-
eared bat roost trees and two Indiana bat roost trees were located (Table 4, Figures 3-6).
Completed roost tree data sheets are in Appendix D and roost tree photographs are in

Appendix E.
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Table 4. Northern long-eared bat and Indiana bat roost trees located during radio telemetry
efforts, Republic Wind Project, Ohio, 2015.

Estimated
Height (m) No.
Roost Calendar
Tree DBH Tree Bat Species Days
No. Tree Species (cm) Tree | Roost | Condition? | Ranking® | Use* BAT ID Used
983 | Fraxinus pennsylvanica 27.0 9.0 3.0 S S MYSE_188 1
MYSE_188
395 Prunus serotina 37.2 17.0 10.7 S C MYSE_587 3
985 | Fraxinus pennsylvanica 28.5 12.0 8.0 S C MYSE_137 1
988 Acer saccharinum 36.3 15.0 20.0 LD C MYSE_137 1
986 Acer saccharinum 16.6 5.0 4.0 S S MYSE_137 1
984 | Fraxinus pennsylvanica 34.3 12.0 7.0 S C MYSE_030 2
987 | Acer saccharinum 56.3 12.0 8.0 S C MYSE_030 5
369 | Fraxinus pennsylvanica 40.0 4.0 3.0 S U MYSE_587 1
371 | Fraxinus pennsylvanica 424 18.0 9.0 S C MYSE_587 2
372 | Carya ovata 34.0 23.0 15.0 L C MYSE_587 1
373 | Fraxinus sp. 47.2 24.5 12.0 S C MYSE_587 2
140 | Fraxinus sp. 48.5 25.0 20.0 S C MYSE_205 2
314 Quercus sp. 91.0 18.5 - S C MYSE_205 2
396 | Fraxinus sp. 31.0 11.0 6.0 S C MYSE_450 2
368 | Unk.! 52.7 215 7.5 S C MYSO_779 5
370 | Fraxinus. pennsylvanica | 58.7 18.5 3.0 S C MYSO_779 1

L unk = too decayed to determine species

2L =live, LD = live damaged, S = snag

3 C= canopy, SC = sub canopy, U = understory
4 MYSE = northern long-eared bat, MYSO = Indiana bat
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Figure 3. Roost trees used by northern long-eared bats, Republic Wind Project 2015.
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Figure 4. Roost trees used by northern long-eared bats, Republic Wind Project, 2015.
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Figure 5. Roost trees used by northern long-eared bats, Republic Wind Project, 2015.
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Figure 6. Roost trees used by the Indiana bat, Republic Wind Project, 2015.
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Radio-tagged bat(s) not located by ground crew(s) after several hours of searching were
located by the airplane the same day. In these cases, the aerial crew provided
coordinates of the bat’s estimated location to the ground crew, allowing them to quickly
pick up the transmitter signal and continue on foot to locate the roost tree. All radio-
tagged bats were accounted for during each day of tracking, except for MYSE 205,
which could not be located by either the ground or aerial crew on 29 July 2015; MYSE
205 was heard again on 30 July 2015 where it was found in roost tree 314 (Table 5).

The aerial crew was also used to confirm whether a transmitter had been shed by a bat.
When a radio-tagged bat did not emerge from its roost tree during an emergence count
and was not heard flying during foraging telemetry efforts that evening, it was
considered to have been shed by the bat. This occurred with MYSE 188 on day three of
tracking and MYSE 137 on day four of tracking (Table 5).

During seven days of tracking, the juvenile female northern long-eared bat switched
roost trees the fewest times (n=2), using two roost trees. The greatest number of roost
tree switches (n=4) was done by an adult female northern long-eared bat (MYSE 587)
that used five roost trees over seven days. The adult female Indiana bat also switched
roost trees four times, but only used two different roost trees over seven days (Table 5).

Table 5. Roost tree (RT) use by radio-tagged northern long-eared and Indiana bats, Republic
Wind Project, Ohio, 2015.

?]gt Bat! 25-Jul  26-Jul  27-Jul 28-Jul 29-Jul 30-Jul 31-Jul 1-Aug 2-Aug
188 AF-MYSE RT983 RT395  shed - - - - - -

137 AF-MYSE - - RT985 RT986 RT988 shed - - -

030 JE-MYSE - - RT984 RT984 RT987 RT987 RT987 RT987 RT987
587 AF-MYSE - - RT395 RT369 RT371 RT371 RT372 RT373 RT373
205 AF-MYSE - - RT140 RT140 no signal RT314 RT314 off parcel off parcel
450 AF-MYSE - - - - - - - RT396 RT396
779 AF-MYSO - - RT368 RT370 RT368 off parcel RT368 RT368 RT368

T AF = adult female, JF = juvenile female, MYSE=northern long-eared bat, MYSO=Indiana bat
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Emergence Counts

A total of 37 emergence counts were conducted from 25 July - 2 August 2015 (Table 6).
The highest emergence count from a single roost tree was five bats, which occurred at
two northern long-eared bat roost trees [RT987 (juvenile female), RT371 (adult female)],
and one Indiana bat roost tree [RT368 (adult female)]. In several instances, despite
knowing there was at least one radio-tagged bat in a roost tree, the bat(s) did not

emerge before dark and those roost trees were given an emergence count of zero (Table
6).

Table 6. Emergence counts of northern long-eared and Indiana bat roost trees, Republic Wind
Project, Ohio, 2015.

Roost No. | 25-Jul  26-Jul 27-Jul 28-Jul 29-Jul 30-Jul 31-Jul 1-Aug 2-Aug
MYSE!

983 1 1

395 1 02 02

985 2 1

984 1 1

140 2 2

986 1 0

369 02

987 3 3 5 3 1
988 2 02

371 3 5

314 3

372 1

396 1 2
373 1 1
Total Bats 1 1 5 5 8 11 7 5 4
MYSO!

368 4 1 2 5 2 1
370 1 0

Total Bats 4 2 2 0 5 2 1

1 MYSE = northern long-eared bat, MYSO = Indiana bat
2 radio-tagged bat was present in tree, but did not emerge before dark
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Foraging Telemetry

Foraging telemetry was conducted on one Indiana bat and five northern long-eared bats
from 27 - 31 July 2015 as outlined in the USFWS/ODNR approved study plan (Table 7).
Two northern long-eared bats, one adult male and one adult female, were tracked for
less than five nights because telemetry effort focused on female bats and MYSE 137’s
transmitter shed after three days. All other radio-tagged bats were tracked for five
nights each. The number of foraging points collected for each bat ranged from 10 - 87
with an average of 54.5+11.6 points per bat (Figure 7).

Table 7. Data collected on foraging northern long-eared and Indiana bats, 27 July - 31 July,
Republic Wind Project, Ohio, 2015.

IIBIa)t Age* Sex* Repro. Status* Species* No. Nights Tracked No. Points Collected
030 ] F NR MYSE 5 87
137 A F NR MYSE 3 38
205 A F L MYSE 5 63
587 A F PL MYSE 5 49
287 A M NR MYSE 2 10
79 A F PL MYSO 5 80

* ] =juvenile, A = adult, F = female, M = male, NR = non-reproductive, L = lactating, PL = post-lactating, MYSE = northern long-
eared bat, MYSO = Indiana bat

Foraging area sizes were calculated for six radio-tagged bats (Table 8, Fig. 8). Sizes of
the 50% and 75% probability contour foraging areas were not different among
individuals; however, 95% probability contour foraging areas did vary in size among
individuals (Table 9). Variation in total foraging area sizes is to be expected when
comparing across multiple species, ages, and sexes; however, total foraging area sizes
varied even among female northern long-eared bats (Table 9, 10). Foraging areas for
individual bats are displayed in Figures 9 - 14.

Mean foraging distance from forested habitat did not differ among individual bats
(Fs,121=1.692, P = 0.142), therefore all bats were grouped together resulting in 39 percent
of foraging points (n=127) being located outside of forested habitat. The mean distance
bats foraged from the forest edge was 57.5£5.1 meters (range: 0.2 - 379.3 m). However,
61 percent of foraging points (n = 202) were within forested habitat.
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Figure 7. Foraging points collected on five northern long-eared bats and one Indiana bat, Republic Wind Project, 2015.
18




Table 8. Foraging area sizes for northern long-eared and Indiana bats, Republic Wind Project,
27 July - 31 July, 2015.

Foraging Area (acres)

95% contour 75% contour 50% contour

Bat ID Age* Sex* Species*

multiple Sum of All Bats 366.0 74.2 27.6
030 J F MYSE 100.6 41.5 20.4
137 A F MYSE 65.4 31.2 8.0
205 A F MYSE 52.6 22.7 10.6
587 A F MYSE 110.2 18.1 453
287 A M MYSE 15.1 3.2 1.1
779 A F MYSO 266.4 138.7 58.1
multiple Mean of All Bats 101.7+£35.8 47.143.2 19.448.3

* ] =juvenile, A = adult, F = female, M = male, MYSE = northern long-eared bat, MYSO = Indiana bat

Table 9. Comparison of foraging area size among individuals, Republic Wind Project, 27 July -
31 July, 2015. Italicized values are significant at level alpha = 0.05.

Foraging Area
mean 95% contour | mean 75% contour | mean 50% contour
Bat Group t p t p t p
All Bats (n = 6) 2.347 0.066 2.437 > (.05 2.841 0.036
Female MYSE (n=4) 2.479 0.089 5.506 0.012 5.956 0.009

Table 10. Mean foraging area size for three adult and one juvenile female northern long-eared
bats, Republic Wind Project, 27 July - 31 July, 2015.
Foraging Area (acres)

mean mean mean
95% 75% 50%
Bat group contour range contour range contour range

8.0 -
Female MYSE (n=4) 82.2+13.8 52.6-110.2 | 35.245.1 22.7-453| 14.3%+29 20.4

The number of foraging points collected per bat was similar to the low end number of
foraging points collected in other similar studies that were conducted for much longer
periods of time (Menzel et al. 2005, Womack et al. 2013). In addition, the overall
number of foraging points collected over five days was similar to the number collected
from ground crews over several months in other studies (Menzel et al. 2005, Womack et
al. 2013). Although the number of foraging points collected was strongly correlated
with the number of nights a bat was tracked (r = 0.879, p = 0.021), the size of the core

19

412- Republic Wind Project Bat Survey, Seneca and Sandusky Counties, Ohio, July 2015

Business Confidential - Not for Public Disclosure



foraging area (50% probability contour) was not correlated to the number of nights a bat

was tracked (r = 0.664, p = 0.150) or the number of location points collected (r = 0.557, p
= 0.251) for each bat.
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Figure 8. Foraging areas utilized by radio-tagged bats, Republic Wind Project, 2015.
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Figure 9. Foraging area utilized by bat 030, Republic Wind Project, 2015.
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Figure 10. Foraging area utilized by bat 137, Republic Wind Project, 2015.
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Figure 11. Foraging area utilized by bat 205, Republic Wind Project, 2015.
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Figure 12. Foraging area utilized by bat 287, Republic Wind Project, 2015.
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Figure 13. Foraging area utilized by bat 587, Republic Wind Project, 2015.
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Figure 14. Foraging area utilized by bat 779, Republic Wind Project, 2015.
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CONCLUSIONS

Of the 429 bats captured during this survey, big brown bats comprised 75 percent
(n=320) and eastern red bats comprised 21 percent (n=88) of the total captures. The
remaining 14 percent of captures included 14 northern long-eared bats and one Indiana
bat. Notably fewer northern long-eared bats were captured during this survey (14
bats/284 net nights) than in 2011 (95 bats/200 net nights; ESI 2011). One female Indiana
bat was captured in both 2015 and 2011.

Capture data and diurnal and foraging telemetry data from this study suggest that at
least eight areas within the Study Area are being used by northern long-eared bats.
However, three of these areas are not within the Project Area (Figure 2). The close
proximity of the 2015 and 2011 Indiana bat captures and the overlap in foraging areas
from both studies suggests that 2015 and 2011 captures are from the same colony.

Foraging areas of northern long-eared and Indiana bats were primarily restricted to
forest and forest edges, similar to Menzel et al. (2005), with individual location points
well clustered. All northern-long eared bats were captured within their respective
estimated foraging areas, however, the Indiana bat was captured in a woodlot that it
did not revisit during the collection of foraging data. The Indiana bat utilized several
woodlots in close proximity to one another during foraging bouts, suggesting that this
Indiana bat was more likely than the northern long-eared bats to travel between non-
contiguous woodlots during foraging bouts. Differences in the sizes of the 50% and
75% probability contour foraging areas among the female northern long-eared bats
suggests that foraging data collected from one individual within each sex/age class is
likely not representative of the population’s use of the area; however, grouping all bats
into one foraging area can provide a representation of land use by listed bats within the
area studied. Telemetry data from this study suggests that avoiding turbine placement
within 380 meters of suitable habitat would likely reduce interactions of summer
resident Indiana or northern long-eared bats with turbines therefore decreasing the
likelihood of collision caused mortality during the maternity season.
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