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General Sampling Location

Figure 1. Hudson Valley Winery Village Project,  
Ulster County, New York
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Executive Summary

The objective of this study was to provide an inventory of summer bat species 
occurring in the vicinity of the Hudson Valley Winery Village Project in Ulster 
County, New York. Bat Conservation and Management, Inc. (BCM) of Carlisle, 
Pennsylvania conducted a summer mist net survey meeting the protocols set 
forth in the United States Fish and Wildlife Service Indiana Bat Revised Recovery 
Plan. Based on the acreage of the project area containing suitable bat roost 
habitat, four (4) sites were selected for summer mist net surveys.

A total of thirty-six (36) bats of three (3) species were captured including: thirty-
three (33) big brown bats (Eptesicus fuscus), two (2) eastern red bats (Lasiurus 
borealis), and one (1) little brown myotis (Myotis lucifugus). Of the bat species 
captured, none are listed as endangered, threatened, or of special concern by 
the U.S. Fish and Wildlife Service or the New York Department of Environmental 
Conservation.
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Introduction

Table 1: Site GPS Coordinates
Trap
Site Latitude Longitude

1 41° 41' 24.35'' 73° 57' 19.85"
2 41° 41' 15.15'' 73° 57' 08.46"
3 41° 40' 56.51'' 73° 57' 08.34"
4 41° 40' 47.93'' 73° 57' 00.08"

NAD 27 datum

Background and Objectives
The Hudson Valley Winery Village Project is 
located in Ulster County New York. The project 
area is considered to be within the summer range 
of the Indiana bat. To satisfy compliance requests 
by the United States Fish and Wildlife Service 
(USFWS), Bat Conservation and Management, 
Inc. (BCM) conducted  mist net surveys meeting 
the protocols set forth in the USFWS Indiana 
Bat Revised Recovery Plan. The objective of 
this study was to survey the summer bat species 
occurring in the vicinity of the Hudson Valley 
Winery Village Project to determine the likelihood 
of a summer maternity colony of Indiana bats in 
the project area. 

Indiana Bat
The Indiana bat (IBAT) is a rare woodland 
bat species with documented occurrences in 
Pennsylvania and all adjoining states; however, 
little survey data is available for this species. 
Indiana bats hibernate in caves and abandoned 
deep mines during the winter months (November-
March), and use a variety of upland, wetland, 
and riparian habitats during the spring, summer, 
and fall. Female IBATs form nursery colonies 
under the exfoliating bark of a variety of tree 
species (Thomson 1982). Land clearing may 
adversely affect roosting bats or the quality of 
foraging habitat. In order to protect suitable 
habitat, periodic surveys for these individuals 
are needed. The United States Fish and Wildlife 
Service (USFWS) typically requests that the site 
developer conduct a summer Indiana bat survey 
between May 15 and August 15 (USFWS 2007).
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Figure 2: Survey Locations

Survey sites Hudson Valley Winery Village 1 - 4 (HVW1, HVW2, HVW3, HVW4) 
For detailed, current property boundary maps, contact the developer.

Table 2: Net Night Level of Effort
Trap type Site 1 Site 2 Site 3 Site 4 Totals

Single-high 2 0 2 0 4

Triple-high 4 4 4 4 16

Totals 6 4 6 4 20
One net night is any size or stack of nets stretched between 2 poles.

0 mile 0.5 mile 1 mile
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Methods and Results
Summer sampling was conducted July 25 - 28, 
2011 and consisted of four (4) mistnet sites (Table 
1) sampled for two nights each. At the time of 
sampling, the project was proposed to be 428 
acres. Two mist net sites are required for ever 
250 acres, therefore four mist net sites were 
determined to be the required level of effort

The sites were sampled using traditional mist 
netting techniques. Mist nets were manufactured 
by Avinet, Inc. (Dryden, NY; 38mm mesh - nylon, 
reduced bag, 50/2, 38mm mesh, 2.6m high, 4 
shelves). Nets were set according to habitat 
structure at each site. A "single-high" net consists 
of one 2.6 meter high net stacked between two 
poles. “Triple-high” nets consist of three 2.6 meter 
high nets stacked between two poles. The net 
lengths utilized were determined by the physical 
characteristics of the site and ranged in length 
between 6 and 12 meters. 

The four net sites were chosen based on the 
presence of flight corridors such as roads and atv 
trails as bats are known to utilize these features to 
move between foraging and roosting resources. 
Site 1 was located on an atv trail leading to a 
small (<1 acre) pond. Site 2 was located on an 
abandoned paved road surrounded by deciduous 
forest and old vine fields on either side. Site 3 
was located on old jeep trails leading towards an 
abandoned barn. Site 4 was located on a jeep 
trail in deciduous forest located on a high bluff 
overlooking the Hudson River.

A net-night was defined as any configuration 
of mist net length and height between two 
poles set up for one night. Net-night level of 
effort totaled twenty (20) net-nights (Table 2) 
consisting of two single-high mist nets and eight 
triple-high mist nets. The recommended level of 
effort for four sites as described by the Indiana 
Bat Revised Recovery Plan is sixteen (16) net-
nights (Appendix C). Based on the project area 
acreage, four (4) mist net sites were determined 

to sufficiently sample the area for Indiana bats. 

Site one contained one 2.6m single-high mist net 
and two 6m long triple-high mist nets. Site two 
contained two triple-high mist nets; one 6m and 
one 9m in length. Site three contained one 6m 
single-high mist net and two triple-high mist nets; 
one 9m and one 12m in length. Site four contained 
two 6m triple-high mist nets. The total survey effort 
on this project exceeded the recommendations 
outlined by the United States Fish and Wildlife 
Service Indiana Bat Revised Recovery Plan 
(Appendix C).

The four mist net sites were selected by BCM 
based on existing habitat structure serving 
as flight corridors such as roads and atv trails 
(Figure 2). Data were collected at each mist 
netting site, as shown on the BCM "Bat Survey 
Data Form" (Appendix A). Recorded information 
included detailed net setup, weather conditions 
during sampling, and general habitat information. 
Data recorded on captured bats included time 
of capture, species, age (Brunet-Rossinni and 
Wilkinson 2009), sex, reproductive condition 
(Racey 2009), weight, forearm length, and wing 
score (Reichard 2008). 

A total of thirty-six (36) bats of three (3) species 
were captured including: thirty-three (33) big 
brown bats (Eptesicus fuscus), two (2) eastern 
red bats (Lasiurus borealis), and one (1) little 
brown myotis (Myotis lucifugus). Of the bat 
species captured, none are listed as endangered, 
threatened, or of special concern by the U.S. Fish 
and Wildlife Service or the New York Department 
of Environmental Conservation.
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Table 3: Capture Summary
Sample Site Total 

Species
Total 

CapturesName Nights

Site 1 2 0 0

Site 2 2 3 28

Site 3 2 1 3

Site 4 2 1 5

Project Totals 8 3 36
 

Table 4: Mist Net Site Totals
Species Site

1
Site 

2
Site 

3
Site 

4
Totals

  M        F       U

Eptesicus 
fuscus

M - 10 2 2 14
F - 12 - 3 15
U - 3 1 - 4

Lasiurus
borealis

M - 2 - - 2
F - - - - 0
U - - - - 0

Myotis 
lucifugus

M - - - - 0
F - 1 - - 1
U - - - - 0

Totals
0 28 3 5 16 16 4

36 36
M=Male, F=Female, U=Unknown
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Table 5: Reproductive Condition of Female Bats
Species Site

1
Site 

2
Site

3
Site

4
Totals

NR PG L PL JV

Eptesicus
fuscus

NR - - - - 0

15
PG - - - - 0
L - - - - 0

PL - 8 - 3 11
JV - 4 - - 4

Myotis 
lucifugus

NR - - - - 0

1
PG - - - - 0
L - - - - 0

PL - 1 - - 1
JV - - - - 0

Totals
0 13 0 3 0 0 0 12 4

16
16 16

NR=non-reproductive, PG=pregnant, PL= post lactating, L=lactating, JV=juvenile
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Appendix A

Mist Net Data Sheets

Notes and key to abbreviations used on data sheets
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Net Site 1 - Triple-high mist net set 1 Net Site 1 - Single-high mist net set 2

Appendix B
Representative Site Photographs

Net Site 2 - Triple-high mist net set ANet Site 1 - Triple-high mist net set 3

Net Site 2 - Triple-high mist net set B Net Site 3 - Triple-high mist net set A
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Net Site 3 - Triple-high mist net set B Net Site 3 - Single-high mist net set C

Net Site 4 - Triple-high mist net set BNet Site 4 - Triple-high mist net set A
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Appendix C

Indiana Bat Sampling Protocol
Note:  These Guidelines are extracted from the April 2007 Draft 
Revised Indiana Bat Recovery Plan.

RATIONALE

A typical mist-net survey is an attempt to determine presence or 
probable absence of the species; it does not provide sufficient 
data to determine population size or structure. Following these 
guidelines will standardize procedures for mist netting. It will help 
maximize the potential for capture of Indiana bats at a minimum 
acceptable level of effort. Although capture of bats confirms their 
presence, failure to catch bats does not absolutely confirm their 
absence. Netting effort as extensive as outlined below usually is 
sufficient to capture Indiana bats if they are present. However, 
there have been instances in which additional effort yielded 
detection when the standard effort did not.

Some mist-netting projects will require modification (or clarification) 
of these guidelines; these situations should be resolved through 
coordination with the Service Field Office responsible for the 
state in which your project occurs. Consultation with the Field 
Office is always recommended, particularly for large-scale netting 
efforts.

The Service accepts the results of these surveys to determine 
presence for the purposes of Section 7 consultation. Survey 
results are valid for at least two years.

NETTING SEASON: May 15 - August 15

May 15-August 15 are acceptable limits for documenting the 
presence of summer populations of Indiana bats, especially 
maternity colonies. (However, see Kiser and MacGregor 2005 for 
precautions regarding early-season surveys between May 15 and 
June 1, as well as late-season surveys between August 1 and 
August 15). Capture of reproductive adult females (i.e., pregnant; 
lactating, or post-lactating) and/or young of the year during May 
15-August 15 indicates that a nursery colony is active in the 
area. Outside these dates, data cannot be used to document the 
presence or probable absence of summer populations.

EQUIPMENT

Mist nets to be used for Indiana bat surveys should be the finest, 
lowest visibility mesh commercially available: 1) In the past, this 
was 1 ply, 40 denier monofilament—denoted 40/1; 2) Currently, 
monofilament is not available, and the finest on the market is 2 ply, 
50 denier nylon denoted 50/2; 3). The finest mesh size available 
is approximately 38 mm (—1 1/2 in).

No specific hardware is required. There are many suitable systems 
of ropes and/or poles to hold nets. The system of Gardner et al. 
(1989) has been widely used. See NET PLACEMENT below for 
minimum net heights, habitats, and other netting requirements 
that affect the choice of hardware.

NET PLACEMENT
Potential travel corridors such as streams or logging trails typically 
are the most effective places to net. Place nets approximately 
perpendicular across the corridor. Nets should fill the corridor 
from side to side and from stream (or ground) level up to the 
overhanging canopy. A typical set is 7 m high consisting of three 
or more nets stacked on top one another and up to 20 m wide.
(Nets of different width may be used as the situation dictates).

Occasionally it may be desirable to net where there is no good 
corridor. Take caution to get nets up into the canopy. The typical 
equipment described in the section above may be inadequate 
for these situations, requiring innovation on the part of the 
researchers.

Exercise safety precautions when placing nets. Poles and nets 
should be clear of overhead wires. See Kiser and MacGregor 
(2005) for additional discussion of net placement. 

RECOMMENDED NET SITE SPACING
Stream and other linear corridors — one net site per km (0.6 mi) 
of stream or corridor. 

Non-corridor study areas — two net sites per square km of habitat 
(equivalent to one net site per 123 acres).

The Service Field Office responsible for the state in which your 
project occurs should be consulted during survey design to resolve 
issues related to net site spacing for specific projects.

MINIMUM LEVEL OF EFFORT

Netting at each site should include at least four net nights, 
consisting of: 1) a minimum of two net locations at each site (at 
least 30 m apart, especially in linear habitat such as a stream . 
corridor); and 2) a minimum of two nights of netting (i.e., two net 
locations for two nights = four net nights per site). A "net night" is 
defined as one net set up for one night. The sample period should 
begin at sunset and continue for at least 5 hours (longer sample 
periods may improve success). For purposes of determining 
presence or probable absence of Indiana bats, four net nights at 
a site are not required if Indiana bats are caught sooner (i.e., if 
Indiana bats are caught on the first night of netting, a second night 
is not required for purposes of documenting presence).

CHECKING NETS
Each net should be checked approximately every 10 minutes. 
Some researchers prefer continuous monitoring (with or without 
an electronic bat detector); care should be taken to avoid noise 
and movement near the nets if this technique is used. When 
monitoring the site continuously with a bat detector, bats can be 
detected immediately when they are captured in the net. Prompt 
removal from the net decreases stress on the bat and potential 
for the bat to escape (MacCarthy et al. 2006). 
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