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Overview

Total Net Night* Level of Effort

Trap Type:

Site

1**

Site

2

Site

3

Site

4

Site

5***

Site

6

Site

7

Site

8

Site

9

Site

10

Site

11

Site

12*** Total:

Triple High Net 5 4 4 4 2 4 4 2 4 4 0 1 38

Double High Net 0 1 1 2 0 2 0 2 2 0 2 0 12

Single High Net 4 1 2 2 2 2 0 6 6 4 3 3 35

6' Harp Trap 3 2 2 1 0 2 0 2 2 1 1 1 17

Subtotals: 12 8 9 9 4 10 4 12 14 9 6 5 102

Grand total: 102****

* Any net configuration between two poles, regardless of length or stacked height, deployed for one night = 1 net night.

** Surveyed for three nights due to a rainout of one session. One bat was captured during a break in the rain.
*** Surveyed for one night only.

**** Minimum contracted protocol was 4 net nights per site. Total minimum level of effort for this project was 10 sites X 2 net

nights each site X 2 sample nights each site (40 net nights).

Basin Brook (Site 8), net set D, 3Hx12m

Godfrey Dam (Site 9), net set A, 3Hx9m

This project’s objective was to trap ten sites for two nights
each for a total of twenty nights of sampling. These sites
were to be located in three geographic regions of New
Hampshire. The goal was exceeded with twenty-two
suitable nights being sampled at twelve individual site
locations, including one in Vermont.

Approximate site locations were provided by the Fish and
Wildlife Service and the White Mountain National Forest.
With the exception of Site #12, all trap locations were
located on federal, state, or municipal owned land. Final
site selection and net locations were determined in the field
by Bat Conservation and Management (BCM).

This survey was conducted at or above levels called for by
the USFWS Indiana Bat Survey Protocol. These guidelines
call for summer mist net surveys to be conducted between
May 15 and August 15. Outside of this narrow window it
may become difficult to determine whether captured bats
are summer residents or migrating individuals. Sampling
took place between June 27 and July 18, 2002. These
survey dates were chosen because the young of the year
would be flying by these dates, thereby increasing the
chance of capturing target bat species. Each site was
surveyed for two consecutive nights with the exception of
site #1, #5 and #12. Site #1 was surveyed three nights due
to a significant rain event on the first night. Site #5 is remote
and not netted a second night as the habitat could not be
adequately sampled using traditional live trap methods. Site
#12 was sampled one night in place of a second night at
Site #5. Each net set was open for approximately five hours
and night time temperatures ranged between 75°F (Site
#3) and 45°F (Site 10). Minor rain showers occurred at
Site #8 and #9 but was not significant enough to prohibit
bat activity. The moon was obscured, rose late, or did not
rise at all during the sampling.

Table 1
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Summary of Individual Trap Sites

Species

Site

1

Site

2

Site

3

Site

4

Site

5

Site

6

Site

7

Site

8

Site

9

Site

10

Site

11

Site

12

Myotis lucifugus 2 5 0 28 0 16 4 2 12 21 4 9

Eptesicus fuscus 15 3 3 7 0 0 8 0 0 0 0 3

Myotis septentrionalis 5 2 0 3 0 4 4 4 4 6 1 13

Lasiurus borealis 0 0 1 0 0 0 0 0 0 0 0 0

Unknown 0 0 0 3 0 3 0 2 3 1 1 0

Subtotals: 22 10 4 41 0 23 16 8 19 28 6 25

Grand total: 202

Stoddard (Site 6), net set D, 1Hx9m

Passaconoway (Site 7), net set A, 3Hx9m

Summary of All Captured Bats

Species Male Female Unknown Total

Myotis lucifugus 63 40 0 103

Eptesicus fuscus 23 15 1 39

Myotis septentrionalis 15 31 0 46

Lasiurus borealis 1 0 0 1

Unknown 0 0 13 13

Subtotals: 102 86 14 202

Grand total: 202

Various mist net heights and lengths were used as dictated
by the physical characteristics at each site. Configurations
included single high (2.6m), double high (5.2m), and triple
high (7.8m) nets 4, 6, 9, or 12 meters long. Nets were
generally placed over calm pools of water and jeep trails
and extended into the canopy where possible. At three sites
(#2, #3, #4) large triple high nets were placed through an
open wetland or forest.  A 6’x7’ harp trap was also used in
addition to traditional mist nets. The harp trap was always
placed at constructions or bends in forest trails. The
minimum level of effort for the entire project was 4 net nights
per site (40 net nights total). A net night is defined as any
configuration of net length or height between two poles set
up for one night. The level of effort averaged 8.5 net nights
per site for a total of 102 net nights for the entire project
(see Table 1).

Data collected at each site included site setup, weather,
and general habitat information. Data collected on bats
included species, sex, weight, forearm length, and trap
capture information. Age classification was determined by
the degree of ossification of the epiphyseal plates in the
finger bones. The reproductive condition of females was
noted by abdominal palpation and inspection of the
mammary glands. Most bats were banded with metal split

Table 2

Table 3
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Gender Summary of Bats at Individual Trap Sites

Species

Site

1

Site

2

Site

3

Site

4

Site

5

Site

6

Site

7

Site

8

Site

9

Site

10

Site

11

Site

12

Myotis

lucifugus

Female 0 4 0 18 0 13 0 0 0 0 0 5 40

Male 2 1 0 10 0 3 4 2 12 21 4 4 63

Eptesicus

fuscus

Female 5 2 3 4 0 0 0 0 0 0 0 1 15

Male 10 1 0 2 0 0 8 0 0 0 0 2 23

Myotis

septentrionalis

Female 2 2 0 1 0 4 1 2 2 5 0 12 31

Male 3 0 0 2 0 0 3 2 2 1 1 1 15

Lasiurus

borealis

Female 0 0 0 0 0 0 0 0 0 0 0 0 0

Male 0 0 1 0 0 0 0 0 0 0 0 0 1

Unknown 0 0 0 4 0 3 0 2 3 1 1 0 14

Subtotals: 22 10 4 41 0 23 16 8 19 28 6 25 202

Juvenile big brown bat at St. Gaudens (Site 4)

ring bands provided by the USFWS. Bands were carefully
placed on a male bat’s right forearm or female’s left forearm.
Photographs of each site and representatives of each
species captured were archived.

Almost every site was ultrasonically monitored using an
Anabat II bat detector coupled with a Sony ICD-MS515
voice recorder. Generally the device was given it’s own
location away from other traps and disturbance and raised
approximately 12’ above the ground. The device sampled
the area and digitally recorded bat passes for the first few
hours of the evening. Later in the evening the same
equipment was used to record calls of known captured bats.
Bats captured in other nearby trap systems were individually
released and watched using night vision equipment while
simultaneously recorded ultrasonically. A number of
ultrasonic calls were recorded using this technique and all
calls are available for future analysis.

Sample Summary
Two hundred two bats of four species were captured during
this project (Table 2 and 3), none of which are state or
federally endangered, threatened, or candidate species.
Captures included 103 (63 M, 30 RF, 25 NRF, 2 J) little
browns (Myotis lucifugus), 39 (23 M, 16 RF, 2 NRF, 1 J) big
browns (Eptesicus fuscus), 46 (15 M, 32 RF, 15 NRF, 1 J)
Northern long-eared bats (Myotis septentrionalis), and 1
male red bat (Lasiurus borealis).

The sample sites can be divided into three distinct
geographic areas in New Hampshire; the Coastal,
Connecticut River Valley, and White Mountains. Striking
gender ratios become apparent when comparing capture
totals among the three sample areas. Captures in the

Coastal area (36) were evenly divided between sexes (18
each). Approximately the same number of bats were
captured in the Connecticut River Valley (89) and in the
White Mountains (77). The gender division is drastically
different between these two areas though, with 241% more
females than males captured in the Connecticut River
Valley. In contrast, 400% more males than females were
captured in the White Mountains (Tables 4 and 5).

Pregnant and/or lactating females of little brown, Northern
long ear, and big brown bats were netted, indicating that
those species may have maternity roosts relatively near
the capture site (Table 6). The Coastal area sampled well
with 72% of 18 females showing reproductive signs. The

Table 4
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Summary of Captured Bats Grouped by Geographic Area

Coastal Vicinity

Sites 1, 2, and 3

Connecticut River Valley

Sites 4, 5, 6, and 12

White Mountains

Sites 7, 8, 9, 10, and 11

Species Female Male Female Male Unknown Female Male Unknown Totals:

Myotis
lucifugus

Female 4 36
-

0
-

40
103

Male 3 17 43 63

Eptesicus
fuscus

Female 10 5 0

-

15

39
Male 11 4 8 23

Unknown 1 1

Myotis

septentrionalis

Female 4 17
-

10
-

31
46

Male 3 3 9 15

Lasiurus

borealis

Female 0 0
-

0
-

0
1

Male 1 0 0 1

Unknown - 6 7 13

Subtotals: 18 18 58 24 7 10 60 7
202

Totals: 36 89 77

Little brown bat at Passaconoway (Site 7). Ear deformaty may
be caused by frostbite.

Connecticut River Valley sample size was larger and 52%
of 58 females had reproductive signs. Only 10% of 10
females sampled in the White Mountains area showed
reproductive sign.

Age was determined for 188 of the 202 bats captured, and
of those only four were found to be young of the year. A
single juvenile Northern long ear was found at Site 9 on
July 9. One juvenile big brown was captured at Site 4 on

July 13, followed by two little browns recorded at Site 6 on
July 17. The appearance of juveniles towards the end of
the project suggests a starting point for similar futire work.

Bats were captured at all sites except Site #5. Site #3 was
otherwise the slowest site with only three captures. Site #4
was the busiest site with a total of forty-one captures. The
busiest single night of sampling was tied between Site #4
and #12 each having 25 captures, Site 12 was only sampled
for that one night.

Additional detail of individual bat captures is included in
Appendix A. Detailed site maps are located in Appendix B.
Other animals captured in mist nets were flying squirrels.

Discussion
This section will make general observations and
suggestions for future work based on the comparatively
little data gathered. A few sample sites in any large
geographic area (e.g. “Coastal area”) will not be a true
profile of the species actually present. The absence of any
species cannot be determined by a such a low sample size
as presented in this report. The purpose of the project was
to survey a few sites over a large area of New Hampshire
rather than intensely study a particular local area. The
following observations therefore are general and
encompass the large geographic areas.

Table 5
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Reproductive Condition Summary of Female Bats at Individual Trap Sites

Species

Site

1

Site

2

Site

3

Site

4

Site

5*

Site

6

Site

7

Site

8

Site

9

Site

10

Site

11**

Site

12

Myotis
lucifugus

Non-reproductive 0 3 0 15 0 6 0 0 0 0 0 1 25

Pregnant 0 0 0 0 0 0 0 0 0 0 0 0 0
15

Lactating 0 1 0 3 0 7 0 0 0 0 0 4 15

Eptesicus

fuscus

Non-reproductive 1 0 0 1 0 0 0 0 0 0 0 0 2

Pregnant 2 0 0 0 0 0 0 0 0 0 0 0 2
13

Lactating 2 2 3 3 0 0 0 0 0 0 0 1 11

Myotis

septentrionalis

Non-reproductive 0 1 0 1 0 0 1 1 2 5 0 4 15

Pregnant 2 0 0 0 0 0 0 1 0 0 0 0 3
16

Lactating 0 1 0 0 0 4 0 0 0 0 0 8 13

Reproductive Females/

Total Females
6/7 4/8 3/3 6/23 0/0 11/17 0/1 1/2 0/2 0/5 0/0 13/18

* No bats captured. ** 6 bats were captured, but no females. Table 6

Costal Vicinity
These sites were dominated by deciduous forest and
situated on very low slope lands generally surrounded by
rural residential areas. This area had the fewest number of
trap sites and averaged 6 captures per site night. The costal
area also appears to be dominated by vast wetlands and
large, deep rivers neither of which are favorable for
traditional mist net sampling. The female-male ratio was
even and reproductive ratio was high as previously
mentioned in the capture summary. Big browns appear to
do well in this habitat and it should be mentioned that the
only red bat captured during the project was in this area.

With four species present despite the fewest trap sites,
this area was the most diversified. Future surveys should
target streams, smaller rivers, or shallow areas of large
rivers higher in the watershed in order to find more favorable
trap locations. The most favorable trap locations will likely
be found on privately owned land.

Connecticut River Valley
This area is again dominated by a diverse deciduous forest
on low to medium slopes. Unlike the Costal area, these
forests are fragmented much more from agricultural use
than residential. The area was by far the busiest with nearly
15 captures per site night, and more than twice as many
females as males were captured. Half of the females
exhibited current reproductive activity.

White Mountains
Significant habitat, topography, and climate separate the
White Mountains from the other areas sampled in this
project. The differences are reflected in the capture data.

First of all, there are bats in the White Mountains as almost
8 bats were captured per net night. However, only 1 bat in
4 was female in this area, and only 1 out of 10 females
showed a positive reproductive status.

The average July temperature in the low elevations of the
White Mountains sample area (Gorham, NH) is 66°F. In
contrast, the average July temperatures in the other study
areas (Newmarket, NH and Brattleboro, VT) are both 71°F.
The White Mountains are dominated by mature evergreen
forests of the same general age, offering very poor direct
solar heating on the vast majority of available natural roosts.
In addition, the high slope (and thus higher travel/foraging
energy costs) of much of the topography is likely to be
unattractive to reproductive female bats.

Our sample sites tended to focus on the lowest elevation
possible in the region where mixed or deciduous stands of
forest could be found. Future studies targeted for female
bats might continue working lower elevation areas where
more hardwoods are present. Bat activity will be
concentrated in corridors such as jeep trails and streams
or near clearings in the forest where roosts are more likely
to be available. Narrow pipeline, railroad, and unimproved
road corridors should also be fruitful.

Based on previous summer and winter work in
Pennsylvania, small footed bats (Myotis leibii) are often
caught relatively near known small footed hibernaculms at
low slope, low elevations. Future summer studies for this
particular species should focus on similar habitat in the
vicinity of the known hibernacula at Gorham, NH, and at
the hibernacula itself.
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Echolocation Archive
Almost every site was ultrasonically monitored using an
Anabat II bat detector coupled with a Sony ICD-MS515
digital sound recorder. This recording system was chosen
over direct connecting to analyzing software and hardware
in order to permanently preserve the original raw calls for
when alternate analysis software and hardware becomes
available. The raw calls, untainted by processing methods
or magnetic tape issues, are archived on compact disks
and can be readily processed today using an Anabat Zero
Crossing Interface Module (ZCAIM) properly connected to
a computer using the appropriate Anabat system software.
In addition, the calls can be played back and processed
using future generations of this system or alternate systems
when they become available.

All calls were recorded using an Anabat II detector (division
ratio 16, sensitivity 7). The Sony recorder was directly
connected to the bat detector output. It was sound activated
and automatically began recording when the detector
sensed ultrasonic noise. The device sampled an area from
approximately 12’ above the ground and digitally recorded
bat passes for the first few hours of the evening. The
recorder paused after approximately three seconds of
silence, but continued writing to the same file when sound
was detected again. As a result a number of bat calls may
be in a single file, but each “pass” will always be separated
by a few seconds of silence.

The Sony recorder was set to record on the highest
resolution possible (SP mode). The recorder saves each
file in a Sony-specific file format which must be read using
the Sony Voice Recorder software, which is included on
the disk with the raw files. Using the Sony software, the
files can be played back, reloaded onto a Sony recorder
for playback into a present-day or next generation ZCAIM,
or possibly played thru a computer directly into a ZCAIM.
In addition, the Sony software will convert the raw sound
files into other more common file formats, although it is not
known if any data is compromised during conversions.

Later in the evening during the sampling, the same
equipment was used to record calls of known captured bats.
Bats captured in other nearby trap systems were individually
released and tracked using night vision equipment while
simultaneously recorded ultrasonically. Voice notes at the
beginning of each file detail the species, location, type of
surroundings, and Anabat detector settings. The protocol
for all recordings was:

• Bat type, location, and Anabat settings were recorded at
the beginning of the file.

• Lights were extinguished except for the person releasing
the bat, or the bat was taken several hundred feet from
trap activity and disturbance.

• The bat was hand released approximately 40’ from the
recorder. It was then monitored and tracked with the
Anabat recorder and night vision equipment for as long
as possible in the same location.

• Any additional notes were recorded, espicially if the
recording was immediately deemed unusable for some
reason.

A number of solid ultrasonic calls were recorded using this
technique and could be used to compare to unknown calls
processed the same way or saved for future analysis.

Typical harp trap setup
(Site 6, Stoddard)
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Site 4, Big Brown Bat (BCM stock photo)

Big Brown Bat
Eptesicus fuscus
No federal listing
Weight: 14 - 21 grams (0.5 - 0.7 ounce)
Wingspan: 32 - 40 centimeters (13 - 16 inches)
Distribution: From southern Canada through southern North
America into South America, including many islands in the
Caribbean.

These bats are closely associated with humans are familiar
to more people in the United States than any other species
of bat.  Most summer roosts are in attics, barns, bridges,
or other man-made structures, where colonies of a few to
several hundred individuals gather to form maternity
colonies. They move into caves, mines, and other
underground structures to hibernate only during the coldest
weather. Where most of these bats winter remains
unknown.  It emerges at dusk and flies a steady, nearly
straight course at a height of 6 - 10 meters (20 - 33 feet) in
route to foraging areas. Its large size and steady flight make
it readily recognizable. Apparently, some individuals use
the same feeding ground each night, for a bat can
sometimes be seen following an identical feeding pattern
on different nights. After feeding, the bat flies to a night
roost to rest; favored night roosts include garages,
breezeways, and porches of houses. These bats consume

beetles, ants, flies, mosquitos, mayflies, stoneflies, and
other insects. Mating occurs in autumn and winter, females
store sperm, and fertilization takes place in spring. In the
eastern United States, big brown bats usually bear twins
in early June. In the western United States, usually only
one baby is born each year. It is common throughout most
of its range.

Little Brown Bat (BCM stock photo)

Little Brown Bat
Myotis lucifugus
No federal listing
Weight: 7 - 14 grams (0.3 - 0.5 ounce)
Wingspan: 22 - 27 centimeters ( 9 – 11 inches)
Distribution: Widely from central Alaska to central Mexico.

The little brown bat usually hibernates in caves and mines.
During summer, it often inhabits buildings, usually rather
hot attics, where females form nursery colonies of hundreds
or even thousands of individuals. Where most males spend
the summer is unknown, but they likely are solitary and
scattered in a variety of roost types.  Colonies usually are
close to a lake or stream. This species seems to prefer to
forage over water but also forages among trees in rather
open areas. When foraging, it may repeat a set hunting
pattern around houses or trees. It eats insects, including
gnats, crane flies, beetles, wasps, and moths. Insects
usually are captured with a wing tip, immediately transferred
into a scoop formed by the forwardly curled tail and
interfemoral membrane, and then grasped with the teeth.
Mating occurs in autumn but also may occur during the
hibernation period.  One baby is born in May, June, or early
July. When the mother is at rest during the day, she keeps

the baby beneath a wing. Lifespan may be more than 20
years. This species is one of the most common bats
throughout much of the northern United States and Canada
but is scarce or only locally common in the southern part of
its range. A subspecies found in the southwestern United
States, M. l. occultus (Arizona bat), is considered to be of
special concern.

Brief Natural History of Captured Species
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Northern Long-eared Bat (BCM stock photo)

Northern Long-eared Bat
Myotis septentrionalis
Federal listing: none
Weight: 6 - 9 grams (0.2 - 0.3 ounce)
Wingspan: 23 - 27 centimeters (9 - 11 inches)
Distribution:  includes southern Canada and the central and
eastern Untied States southward to northern Florida.

Northern long-eared bats hibernate in parts of caves and
mines that are relatively cool and moist, where the air is
still.  Hibernation may begin as early as August and may
last for 8 - 9 months in northern latitudes. In summer, they
roost by day in a variety of shelters, including buildings
and under tree bark, shutters, bat houses, and bridges. At
night they commonly use caves as night roosts. Recent
trapping and internal surveys suggest they may use caves
as stopover points during migration more so than actual
hibernation. Northern long-eared bats seem much more
solitary in their habits than other members of genus Myotis,
and they generally are found singly or in small groups
containing up to 100 individuals. Although they frequently
hang in the open, they seem to prefer tight crevices and
holes. Sometimes only the nose and ears are visible, but
they can be distinguished from most other species of Myotis
by their long ears.  These bats forage mainly on forested
hillsides and ridges rather than in streamside and floodplain

forests. They consume a variety of small night-flying insects.
Presumably most mating occurs in autumn prior to
hibernation. Apparently small nursery colonies are formed
in June and July where pregnant females give birth to one
baby. Mothers may be able to retrieve their young that fall
from most roost sites. Lifespan may be more than 18 years.
This species is common over much of its range, but does
not occur in large concentrations.

Site 3, Eastern Red Bat

Eastern Red Bat
Lasiurus borealis
No federal listing
Weight: 9 - 15 grams (0.3 - 0.5 ounce)
Wingspan: 28 - 33 centimeters (11 - 13 inches),
Distribution: Southern Canada, the eastern United States
(except the Florida Peninsula), and northeastern Mexico.

Eastern red bats spend daylight hours hanging in foliage
of trees.  They usually hang by one foot, giving them the
appearance of dead leaves. Although these bats seldom
enter caves for any distance, they often swarm about cave
entrances in autumn. In colder parts of their range, they
may migrate south in winter or hibernate in hollow trees or
leaf litter. These bats are almost completely furred, except
for the ears and parts of the wings, and they can respond
to subfreezing temperatures by increasing their metabolism.
Predators include several kinds of birds, especially blue
jays.  Eastern red bats emerge early in the evening and
often fly on warm winter afternoons. They forage regularly
over the same territory on successive nights. They
commonly feed beneath street lights. Eastern red bats
consume moths, crickets, flies, mosquitos, true bugs,
beetles, cicadas, and other insects. Eastern red bats mate
in flight during August and September, sperm is stored over
winter, and females give birth to one to four babies (average

is 3.2) during late spring or early summer. Pups are born
hairless, with the eyes closed, and they cling to the fur of
their mother with their teeth, thumbs, and feet.  It is common
throughout most of its range, except for the New England
states where it seems to be more infrequent.





Appendix A

Summer Mist Net Data Sheets

Reproductive condition: Age:
NR= Non Reproductive A: Adult
PG= Pregnant J: Juvenile
L= Lactating
PL= Post Lactating
SCR= Scrotal

PROXIMITY TYPE
1  Disturbance on site A  Dumping H  Unimproved roads

B  Party spot I  Recreation area
2  Disturbance within C  Buildings J  Mining
    100 meters of site D  Agriculture K  Fire

E  Utility rights-of-way L  Clearcut
3  Disturbance 100-500 F  Railroad rights-of-way M  Insect defoliation
    meters of site G  Improved roads N  No disturbance

Disturbance Codes and Key

Explanation of certain data sheet fields:
SITE#: The number given to every trap site in a separate geographic location. Site # remains the same regardless of
how many nights are spent at the same location.
DATE: Pre-midnight date which trapping began.
LONGITUDE/LATITUDE: Coordinates from a GPS receiver. This information is in datum WSG 84 in the format of
degrees/minutes/seconds.
NUMBER OF NETS/TRAPS: Description of nets, e.g. 3Hx9m= a triple high, 9 meter wide net.
NET SET: Refers to trap location on sketch and description in “NUMBER OF NETS/TRAPS” field
TIME: 12 hour civilian time
FOREARM LENGTH: In millimeters

Notes and key to abbrevations used on data sheets
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Appendix B

Site Location Maps
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Site 2
Newmarket 7.5’
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Site 3
Newmarket 7.5’
Quadrangle
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Site 5
Newfane 7.5’
Quadrangle
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Site 6
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Site 7
and 11
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Winnipesaukee
7.5’ Quadrangle
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Site 8
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Site 9
Pliny Range 7.5’

Quadrangle
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Woodstock 7.5’
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Site
12
Lovewell Mt. 7.5’
Quadrangle
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