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Bat Capture Photographs 
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PROJECT BACKGROUND 
Copperhead Environmental Consulting, Inc. (Copperhead) conducted a bat mist-net 
and telemetry survey for the proposed Emerson West Wind Project (Project) in Seneca 
County in 2015 and 2016 (Figure 1).  Sites surveyed in 2015 were originally surveyed as 
part of another project (USFWS No. 15-045), but due to changes in project boundaries 
now fall within the Emerson West Wind Project.  The goals of this survey were to 
document bat species diversity and abundance within the Project boundary, and inform 
understanding of roosting habitat, foraging range, and spatial distribution of federally 
listed Indiana bats (Myotis sodalis) and northern long-eared bats (Myotis septentrionalis), 
and state listed Rafinesque’s big-eared bats (Corynorhinus rafinesquii) and eastern small-
footed bats (Myotis leibii), if captured.  Both 2015 and 2016 survey efforts are included in 
this report. 

METHODOLOGY 
Level of Effort/Site Selection 

Mist-net surveys were implemented in accordance with guidelines outlined in the 2015 
and 2016 Range-wide Indiana Bat Summer Survey Guidelines (USFWS 2015, 2016), 2009 
Ohio Department of Natural Resources (ODNR) On-Shore Bird and Bat Pre- and Post-
Construction Monitoring Protocol for Commercial Wind Energy Facilities in Ohio (ODNR 
2009), and the most recent Ohio Division of Wildlife Guidance for Bat Permitted Biologist 
(ODNR-DOW 2015).  The 2015 study plan was submitted to USWFS and ODNR on 7 
July 2015; concurrence was received on 13 July 2015 (USFWS) and 22 July 2015 (ODNR).  
The 2016 study plan was submitted to USFWS and ODNR on 25 May 2016 and 
concurrence was received on 27 May 2016 (USFWS) and 3 June 2016 (ODNR).   
 
The level of effort outlined in the study plan was based on the estimated amount of 
forested habitat within the Study Area (~5,133 ac) resulting in 42 mist-net sites (Figure 
2).  Thirteen of the sites were surveyed in July 2015 and 29 sites were surveyed in July 
2016.  Locations of mist-net sites were chosen based on the best available habitat present 
within parcels where landowner access was granted, and deemed most likely to yield 
Indiana and northern long-eared bat captures.   
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Figure 1. Proposed Emerson West Wind Project and bat study area overview, Seneca County, Ohio, 2016
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Figure 2. Mist-net site locations, Emerson West Wind Project study area, Seneca County, Ohio, 2015 and 2016.
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Mist-Net Surveys 

Mist-nets were set-up to maximize coverage of flight paths used by bats along suitable 
travel corridors, foraging areas, or drinking areas.  Placement of mist-nets was based on 
the extent of canopy cover, presence of an open flyway, and forest conditions near the 
site.  Actual location and orientation of each net was determined in the field by 
permitted biologists and mapped with ArcGIS (v. 10.3.1 ESRI, Redlands, CA).   
 
Each mist-net site consisted of three to four double high net sets (two nets stacked; 5.2 
m tall) and one high net set (three mist-nets stacked; 7.5 m tall).  Mist-net sites were 
surveyed for two nonconsecutive nights (due to an access issue, site 3 in 2015 was 
surveyed for only one night).   
 
Low visibility, high-quality, nylon nets, 4 to 12 meters (~13 - 42 ft.) in length (depending 
upon the width of the corridor) were used for each net set.  Nets were deployed at 
sunset each night, left open for at least five hours, and checked every 10 minutes.  
Disturbance near the nets was kept to a minimum between checks.  Weather data, 
including temperature, wind speed, and cloud cover, were recorded for each site on an 
hourly basis to ensure compliance with the mist-netting guidelines (e.g., temperature 
during survey > 50°F).   
 
Bats were live-caught in mist-nets and released unharmed near the point of capture.  
Biological and morphometric data, i.e., species, sex, age class, reproductive condition, 
mass, and forearm length were recorded on data sheets for each bat captured.  In 
addition, the height and the specific net set of each bat capture was recorded.  
Processing of bats was completed within 30 minutes from the time the bat was removed 
from the net.  All captured northern long-eared bats were banded utilizing ODNR, 
Division of Wildlife (DOW) bands as required by ODNR and OH USFWS. 

White-Nose Syndrome Protocol 

In an effort to minimize the transmission of White-Nose Syndrome (WNS) between 
captured bats, all netting and field activities followed the most up-to-date guidelines 
established by USFWS.  All hard, non-porous netting equipment was sanitized with a 
Lysol® IC solution [2015] or Isopropyl alcohol wipes (70%) [2016] prior to arrival at the 
project site and after each survey night; all other equipment was submersed in hot 
water (140°F) for a minimum of 20 minutes.  Disposable latex gloves were worn over 
sanitized handling gloves and changed following the handling of each bat.  All non-
disposable equipment, e.g., PESOLA® scales, rulers, calipers, etc., coming into contact 
with bats was sanitized immediately following the handling of each bat.  Bats were 
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evaluated for potential WNS infection through wing scoring following the Wing-
Damage Index (Reichard and Kunz 2009). 

Radio Telemetry 

Radio Transmitter Attachment 
Captured northern long-eared bats were radio-tagged to locate diurnal roosts and to 
collect foraging data.  Radio transmitters (Holohil Systems Ltd. LB-2X, frequency 172 
kHz, 0.30 g and Lotek PicoPip Ag337, 172 kHz, <0.32g) were tested before being 
attached between the scapulae of the bat with Permatype, a nontoxic surgical adhesive 
that degrades over time allowing the transmitter to fall off the bat.  Each transmitter had 
a unique frequency, which was used to identify individual bats during radio-tracking.  

Diurnal Radio Telemetry & Emergence Counts 
Model TRX-1000S (Wildlife Materials Inc., Carbondale, Illinois, USA) tracking receivers 
and 172-3 FB 3- and 5-element Yagi directional antennas were used to track radio-
tagged bats to day roosts.  Once located, each roost tree was photographed and 
coordinates were obtained using a handheld GPS unit.  In addition, a variable radius 
plot was established around each roost tree using a 10-factor English prism (Cruise 
Master Prisms, Inc.) to determine stand characteristics and basal density.  Data recorded 
for each tree within the plot included species, diameter at breast height (dbh), tree 
height, roost height, canopy cover, and bark condition.  Roost tree locations were 
mapped with ArcGIS (v. 10.3.1 ESRI, Redlands, CA).   
 
Emergence counts were conducted on each roost tree located during telemetry efforts.  
The number of roost trees monitored on a given evening was determined by availability 
of personnel and access to roost trees, with priority given to roost trees that were 
occupied by a radio-tagged bat.  Emergence counts were conducted by a biologist 
and/or recorded with a night vision video camera allowing emergence counts to be 
conducted on several trees concurrently each night.  Observers arrived at roosts before 
sunset and positioned themselves so that the roost was backlit by the evening sky and 
remained at the roost until darkness inhibited further counts.  Video cameras were 
positioned at a roost tree before sunset and retrieved after emergence was finished for 
the night.  Videos were watched the next day by biologists and the number of bats 
emerging was counted.  Emergence data were recorded on roost tree data sheets. 
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Foraging Telemetry 
Foraging telemetry was conducted using a Cessna Sky Hawk 172 fitted with aircraft 
strut mount assemblies (Advanced Telemetry Systems Inc., [ATS] 1997, Isanti, MN) 
with two 172-3FB 4-element ATS Yagi directional antennas (ATS model #13886).  The 
use of fixed-winged aircraft to collect foraging data allowed for the collection of data on 
multiple bats each night, and the ability to move long distances between multiple 
foraging areas in one night.  The aerial crew consisted of a pilot and a 
navigator/copilot.  The pilot maintained an elevation of approximately 455 meters 
(1500 ft.) above ground level.  The navigator monitored the transmitter signal through 
the receiver estimating bat location on mapping software (DeLorme Topo North 
America 9.0, Yarmouth, ME).   
 
Two strategies were employed for determining a bat’s location.  For one method, the 
pilot flew the airplane in tight circles above the bat with the airplane positioned so the 
inside antenna was always pointed toward the bat.  The other method utilized multiple 
crosses over the bat, listening to signal strength, switching antennas, and viewing the 
airplane’s GPS location on the laptop.  When enough information was gathered and the 
navigator felt confident with the bat’s approximate location, a foraging point was 
plotted on the electronic map and labeled with a bat frequency and time.  To estimate 
error associated with location data collected from the airplane, the aerial crew estimated 
locations of stationary bats in their roosts during the day (n=3) and compared them to 
the actual locations of those roosts as documented via ground telemetry.  The aerial 
crew also estimated locations of test transmitters that were activated in the field and 
placed in a location unknown to the aerial crew (n=4).  The mean error was 151.7±44.4 
(SE) meters (range: 47.8.0 – 392.1 m).  
 
Locations of foraging bats and capture locations were pooled and examined using fixed 
kernel density estimates and isopleth surface proportions conducted with Geospatial 
Modeling Environment version 0.7.4.0 Beyer, H.L (Spatial Ecology LLC 2015) and 
Statistical Software R version 3.2.2 (R Core Team 2016) to determine foraging area for 
each individual.  The foraging areas were imported into ArcGIS to calculate the 50%, 
75%, and 95% probability contour for each individual bat and for all bats combined.  
Foraging areas were defined based on the area of use within these probability contours.  
Most of the foraging area with outlier locations eliminated was defined by the 95% 
probability contours (majority foraging area), areas within the 75% probability contours 
were considered intermediate foraging usage areas, and 50% probability contours were 
considered core foraging areas.  Probability contours were imported into ArcGIS for 
additional analysis using aerial photography, USGS spatial analysis, and GIS layers 
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provided by Apex to characterize foraging areas.  Analysis of foraging area size was 
conducted in ANOVA and results were evaluated at the alpha = 0.05 level. 

RESULTS AND DISCUSSION 
Mist-Net Survey 

Mist-net surveys were conducted at 42 sites: 13 sites from 23 – 31 July 2015 and 29 sites 
from 11-22 July 2016 (Table 1, Figure 2).  A total of 438 bats of four species were 
captured, including eight (6 female, 2 male) northern long-eared bats (Table 2).  Big 
brown bats (Eptesicus fuscus) comprised 79 percent of total captures (n=344) and eastern 
red bats (Lasiurus borealis) comprised 19 percent of total captures (n=82).  Completed bat 
capture data sheets are provided in Appendix A, photographs of mist-net sites are 
provided in Appendix B, and representative photographs of each bat species captured 
are provided in Appendix C. 
 
Table 1.  Mist-net site locations, Emerson West Wind Project, Ohio, 2015 and 2016.  

Site No. 
(2015) Latitude Longitude Site Location 

1 41.16711 -82.88433 N. County Rd. 29, Schriner Prop., Woodlot Near Pond 

2 41.11582 -82.84374 Stream Corridor SE of Township Rd. And Trail 0197 

4 41.15500 -82.85590 Woodlot off Reedtown Rd. 

5 41.16730 -82.84803 Woodlot W of CR 4 With Intermittent Stream 

6 41.18653 -82.84962 Woodlot S of CR 46 

8 41.17072 -82.89307 Stream off CR 136 

9 41.14356 -82.92948 Woodlot S of E Township Rd. 124 

10 41.15312 -82.92621 Forest Gap; Logging Road; Pond in Forest 

11 41.13920 -82.99223 CR 122 

13 41.17809 -82.89062 Woodlot Logging Road off Stream 

16 41.15765 -82.98926 Pond in Woodlot W of CR 28 and S Of East CR 24 

24 41.17804 -82.88861 Logging Rd. Through Woodlot; Open Water of Emergent Wetland 

36 41.15548 -83.00470 Woodlot S of County Rd. 24 
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Site No. 
(2016) Latitude Longitude Site Location 

1 41.16944 -83.04229 Sugar Creek and Adjacent Ag. Field North of CR38 

2 41.20319 -82.86285 Narrow Wood Lot Between Cornfields 

3 41.15308 -83.02780 Small Woodlot South of E Township Rd. 130 

4 41.15697 -83.02715 Open Woodlot Between Ag. Fields  

5 41.10144 -82.88085 Woodlot and Ag. Field 

6 41.11510 -82.87659 Woodlot N of Shrine Ditch 

7 41.17536 -83.04250 Open Woodlot Adjoining Wheat Field  

8 41.15554 -82.94446 Woodlot 

9 41.15329 -82.94029 Inside Woodlot with Dry Stream Bed  

10 41.15516 -82.90984 Woodlot W of Township Rd. 81 

11 41.08601 -82.97935 Woodlot N of Hwy. and W of Cooper Rd. 

12 41.16958 -83.03641 Small Woodlot off CR38 

13 41.13262 -82.83958 Woodlot S of East Township Rd. 122 

14 41.13567 -82.96475 Logged Woodlot Adjoining Corn Field  

15 41.15335 -83.02054 Woodlot N of E Township Rd. 130 

16 41.13923 -83.04941 Morrison Creek Near E Township Rd. 122 

17 41.11934 -82.97486 Trails in Woodlot 

18 41.13416 -82.97333 Nets in Open Areas and Dry Stream Bed in Woodlot and Edge 

19 41.13266 -82.84191 Woodlot South of E Township Rd. 122 

20 41.10168 -82.90656 Woodlot W of Center Heights Rd. 

21 41.15591 -83.02460 Forested Area with Pond 

22 41.09254 -82.83337 Woodlot Adjacent to County Line Rd. 10S 

23 41.08845 -82.85002 Woodlot S of E Township Rd. 106 

24 41.11955 -82.98499 Woodlot E of Powerline Cut S of 162 

25 41.14166 -83.02054 Small Woodlot with Dry Creek, Surrounded by Bean 

26 41.15928 -83.04395 Woodlot/Forest Edge 

27 41.11877 -82.91131 Small Woodlot Surrounding Carpenter Ditch 

28 41.13056 -82.99911 Woodlot W of N Township Rd. 181 

29 41.09148      -82.86643  Woodlot South of Trail 0106 
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Table 2.  Total bat captures by species, age, sex, and reproductive status, Emerson West Wind 
Project, Ohio, 2015 and 2016. 
 

Species 

Adult Male Adult Female Juvenile 

Escaped Total NR S P L PL NR Female Male 

Eptesicus fuscus 43 49 0 42 86 8 48 58 10 344 

Lasiurus borealis 2 8 0 9 13 1 25 19 5 82 

Lasiurus cinereus 0 0 0 0 0 0 1 3 0 4 

Myotis septentrionalis 2 0 0 4 0 0 1 0 1 8 
* NR=non-reproductive, S=scrotal, P=pregnant, L=lactating, PL=post-lactating 

Diurnal Radio Telemetry 

In accordance with the ODNR/USFWS approved study plans, three northern long-
eared bats were radio-tagged and tracked to locate diurnal roost trees (Table 3).  The 
three northern long-eared bats from sites 13, 1, and 5 captured in 2015 were not tracked 
because the maximum number of northern long-eared bats to be tracked had been met 
prior to their capture.  Those individuals are not included here because they are not 
located within this Project.  The juvenile female captured in 2016 was not radio-tagged 
due to its low mass (5.75 g).  One of the two MYSE captured on the same night at Site 7 
(2016) was not radio-tagged because they were assumed to be part of the same colony 
and biologists wanted to spread the telemetry effort across the Project as much as 
possible. 

Radio-tagged bats were tracked for at least seven days each, resulting in the 
identification of 10 roost trees (Table 4, Figures 3-5).  If a bat was roosting within a 
parcel where access was not allowed, the roost tree was not located for that day.  The 
most commonly used tree species were green ash (Fraxinus pennsylvanica; n=4) followed 
by American elm (Ulmus americana; n=2) (Table 4).  Two of the roost trees were only 
identifiable to genus (Fraxinus and Quercus respectively).  Completed roost tree data 
sheets are in Appendix D and roost tree photographs are in Appendix E. 
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Table 3.  Northern long-eared bats captured and radio-tagged during the mist-net survey, 
Emerson West Wind Project, Ohio, 2015 and 2016. 

Species1 

Site 
No. 

(2015) 
Band Number 

(ODNR) Age2 Sex3 
Reproductive 

Status4 Mass (g) 

Transmitter Freq. 
(172.xxx) 
BAT ID 

MYSE 13 17178 A F L 7.50 205 
MYSE 13 17179 A F L 7.00 - 
MYSE 1 17172 A M NR 7.00 - 
MYSE 5 -5 J F NR 6.00 - 

Species 

Site 
No. 

(2016) 
Band Number 

(ODNR) Age Sex 
Reproductive 

Status Mass (g) 

Transmitter Freq. 
(172.xxx) 
BAT ID 

MYSE 7 23528 A F L 7.00 - 
MYSE 7 23529 A F L 7.50 387 
MYSE 17 23580 A M NR 7.00 267 
MYSE 11 22705 J F NR 5.75 - 

1 MYSE=northern long-eared bat 
2 A=adult, J=juvenile 
3 F=female, M=male 
4 NR=non-reproductive, L=lactating 
5 Escaped before band could be fitted 

 
Table 4.  Northern long-eared bat roost trees located during radio telemetry efforts, Emerson 
West Wind Project, Ohio, 2015 and 2016. 

     Estimated 
Height (m) 

 

Tree 
Ranking2 

 

No. 
Calendar 

Days Used 

Roost 
Tree 
No. Year Tree Species 

DBH 
(cm) Tree Roost Condition1 

Bat Species 
Use_BAT 

ID 
140 2015 Fraxinus sp. 48.5 25.0 20.0 S C MYSE_205 2 
314 2015 Quercus sp. 91.0 18.5 - S C MYSE_205 2 

860 2016 
Fraxinus 
pennsylvanica 45.5 12.0 6.0 S C MYSE_387 1 

196 2016 Ulmus americana 19.9 16.0 5.0 S S MYSE_387 1 

610 2016 
Fraxinus 
pennsylvanica 29.5 7.0 6.5 S S MYSE_387 1 

602 2016 
Fraxinus 
pennsylvanica 40.5 18.0 9.0 S C MYSE_387 1 

603 2016 
Fraxinus 
pennsylvanica 44.5 17.0 5.0 S C MYSE_387 1 

309 2016 Populus deltoides  35.0 12.0 - S C MYSE_267 1 
258 2016 Carya ovata  28.1 18.0 - S C MYSE_267 2 
251 2016 Ulmus americana  23.7 12.0 9.0 S S MYSE_267 1 

1 S = snag; 2 C= canopy, S = sub canopy 
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Figure 3. Roost trees used by northern long-eared bat, MYSE 205, Emerson West Wind Project, Seneca County, Ohio, 2015.
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Figure 4. Roost trees used by northern long-eared bat, MYSE 387, Emerson West Wind Project, Seneca County, Ohio, 2016.
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Figure 5. Roost trees used by northern long-eared bat, MYSE 267, Emerson West Wind Project, Seneca County, Ohio, 2016.
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Radio-tagged bat(s) not located by ground crew(s) after a few hours of searching were 
located by an aerial telemetry crew 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 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.  However, MYSE 205 was 
heard again on 30 July 2015 where it was found in roost tree 314 (Table 5).   
 
During tracking, all northern long-eared bats switched roost trees at least three times 
(Tables 5-7).  The greatest number of roost tree switches (n = 8) was done by an adult 
female northern long-eared bat (MYSE 387) that used at least seven different roost trees 
over nine days (Table 6).   
 
Table 5.  Roost tree (RT) use by radio-tagged northern long-eared bat, MYSE 205, Emerson West 
Wind Project, Ohio, 2015. 

Bat ID Bat1 27-Jul 28-Jul 29-Jul 30-Jul 31-Jul 1-Aug 2-Aug 

205 AF-MYSE RT140 RT140 no signal RT314 RT314 off parcel off parcel 
1 AF = adult female, MYSE=northern long-eared bat 
 
Table 6. Roost tree (RT) use by radio-tagged northern long-eared bat, MYSE 387, Emerson West 
Wind Project, Ohio, 2016. 

Bat ID Bat1 12-Jul 13-Jul 14-Jul 15-Jul 16-Jul 17-Jul 18-Jul 19-Jul 20-Jul 

387 AF-MYSE RT860 RT196 RT610 
off 

parcel RT602 
off 

parcel RT603 
off 

parcel 
RT30

9 
1 AF = adult female, MYSE=northern long-eared bat 
 
Table 7.  Roost tree (RT) use by radio-tagged northern long-eared bat, MYSE 267, Emerson West 
Wind Project, Ohio, 2016. 

Bat ID Bat1 19-Jul 20-Jul 21-Jul 22-Jul 23-Jul 24-Jul 25-Jul 

267 AM-MYSE off parcel off parcel off parcel RT258 RT251 RT258 off parcel 
1 AM = adult male, MYSE=northern long-eared bat 
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Emergence Counts 

A total of 21 emergence counts were conducted in 2015 and 2016.  The highest 
emergence count from a single roost tree was six bats, which occurred only once at 
RT603 on 18 July 2016 (Tables 8-10).   
 
Table 8.  Number of emerging bats from roosts used by northern long-eared bat, MYSE 205, 
Emerson West Wind Project, Ohio, 2015. 
Roost No. 27-Jul 28-Jul 30-Jul 
140 2 2 - 
314 - - 3 
Total Bats 2 2 3 
 
Table 9. Number of emerging bats from roosts used by northern long-eared bat, MYSE 387, 
Emerson West Wind Project, Ohio, 2016. 

Roost No. 12-Jul 14-Jul 15-Jul 16-Jul 17-Jul 18-Jul 19-Jul 20-Jul 21-Jul 

860 3 0 - - - - - - - 

196 - 0 0 - - - - - - 

610 - 4 0 - - - - - - 

602 - - - 2 1 - - - - 

603 - - - - - 6 0 - - 

309 - - - - - - - 1 0 
Total Bats 3 4 0 2 1 6 0 1 0 

 
Table 10. Number of emerging bats from roosts used by northern long-eared bat, MYSE 267, 
Emerson West Wind Project, Ohio, 2016. 

Roost No. 22-Jul 23-Jul 24-Jul 25-Jul 

258 1 2 3 1 

251 - 1 1 - 
Total Bats 1 3 4 1 
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Foraging Telemetry 

Foraging data were collected for three radio-tagged northern long-eared bats within the 
project area: one in 2015 and two in 2016.  MYSE 205 was tracked in 2015 from 28 July-1 
August (Figure 6).  MYSE 387 was tracked from 12-18 July, but no data were collected 
on 13 July due to inclement weather, resulting in six nights of foraging data (Figure 7).  
MYSE 267 was tracked for four nights from 19-22 July (Figure 8).  The number of 
foraging location points collected for each bat ranged from 63 to 295 (Table 11).   

Table 11. Number of nights tracked and number of foraging location points collected for three 
adult northern long-eared bats, Emerson West Wind Project, Ohio, 2015 and 2016.  

Year Dates Bat ID Sex Repro. 
Status* 

No. Nights 
Tracked 

No. Points 
Collected 

2015 28 July - 1 Aug 205 Female L 5 63 
2016 12 - 18 July 387 Female L 6 295 

2016 19 - 22 July 267 Male NR 4 147 
* L = lactating, NR = non-reproductive 
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Figure 6. Foraging area utilized by female northern long-eared bat, MYSE 205, Emerson West Wind Project, Ohio, 2015.
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Figure 7. Foraging area utilized by female northern long-eared bat, MYSE 387, Emerson West Wind Project, Ohio, 2016.
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Figure 8. Foraging areas utilized by male northern long-eared bat, MYSE 267, Emerson West Wind Project, Ohio, 2016.
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There was a large range in the size of foraging areas among bats within each foraging 
area contour (Table 12, Figure 9), but no difference in individual foraging area sizes (F4,4 

= 4.923, P = 0.076, Figure 13) within each foraging area contour (Table 13).  The farthest 
foraging point from a known roost for MYSE 205 was 0.5 kilometers, 1.0 kilometers for 
MYSE 387, and 2.2 kilometers for MYSE 267. 

Table 12.  Mean foraging area sizes for three adult northern long-eared bats, Emerson West 
Wind Project, Ohio, 2015 and 2016. 

Foraging Area (acres) 
mean 95% 

contour range mean 75% 
contour range mean 50% 

contour range 

353.7 52.6 - 786.6 152.9 22.7 - 338.6 68.6 10.6 - 148.1 
 

Table 13.  Foraging area sizes for adult northern long-eared bats, Emerson West Wind Project, 
Ohio, 2015 and 2016. 

  
    Foraging Area (acres) 

Year Dates Bat ID Sex 95% 
contour 

75% 
contour 

50% 
contour 

2015 28 July - 1 Aug 205 Female 52.6 22.7 10.6 
2016 12 - 18 July 387 Female 221.8 97.3 47.1 

2016 19 - 22 July 267 Male 786.6 338.6 148.1 
 
Most foraging location points of all bats were within forested habitat (81.4%), with some 
points within agricultural fields (16.6%) and some within forested fencerows (1.4%, 
Table 14, Fig 10).  For those points outside forest or forested fencerows, the mean and 
median distance from forest edge for all bats were 58.2 meters and 41.5 meters, 
respectively. 

Table 14. Foraging habitat use by number of location points of three northern long-eared bats, 
Emerson West Wind Project, 2015 and 2016. 
Habitat Female Bat 387 Male Bat 267 Female Bat 205 Total 
Forest 259 130 22 411 
Fence Row 4 3 0 7 
Field 32 14 38 84 

Total No. points 295 147 60 502 
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Figure 9. Foraging areas of three northern long-eared bats, Emerson West Wind Project, Ohio, 2015 and 2016.
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Figure 10. All foraging location points collected on three adult long-eared bats, Emerson West Wind Project, Ohio, 2015 and 2016.
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CONCLUSIONS 
No Indiana bats were captured within the Project area in 2015 or 2016.  Eight northern 
long-eared bats were captured.  No other state-listed bats were captured. 
 
Foraging areas of northern long-eared bats were primarily restricted to forest and forest 
edges, with individual foraging location points well clustered.  All northern-long eared 
bats were captured within their respective estimated foraging areas.  On average, bats 
located foraging or commuting in open areas were within 58 meters of forest habitat, 
suggesting that northern long-eared bats in this area show a preference for foraging and 
commuting within forests, forested fence rows, and forested waterways.   

The range of foraging area sizes identified during this study was consistent with the 
foraging telemetry study conducted on Myotid bats in 2015 (Wetzel et al. 2016).  The 
male northern long-eared bat had the largest foraging area of the three bats analyzed in 
this study, utilizing a greater number of woodlots than the other bats during the time 
they were tracked.  The 2015 female bat had the smallest home range, but also appeared 
to be using an area with less available forested habitat based on the aerial imagery, 
which was the preferred habitat for the three bats overall. 

Results of this study suggest that siting of turbines away from forested habitat should 
greatly reduce the risk of turbine collision during summer for female northern long-
eared bats and to a lesser extent for males.   
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APPENDIX A 

Mist-Net Data Sheets 
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