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Section 1. Bat Basics
1.1 The Role of Bats

Bats are mammals in the order of Chiroptera
(meaning “hand-wing”). The oldest known
fossil record of a bat is over 50 million

years old and this ancient species had fully
functional wings, similar to modern day bats.
Bats live almost everywhere in the world

with the exception of the far north, far south,
and some off-shore islands. Bats perform
extremely important ecosystem services

such as insect population control, pollination
(1), and seed dispersal (2, 3). Canadian bat
diversity includes 8 genera and 19 species,
although some of these species are vagrants
from the United States and have only been
recorded in Canada on a single occasion (i.e.,
big free-tailed bat, Mexican free-tailed bat,
evening bat) (4, 5). Atlantic Canada has seven
bat species; four that hibernate and three
that migrate (further descriptions in Section
1.3). North American hibernating bats are at
risk from a fungal disease called white-nose
syndrome (WNS). First discovered in 2006, this
disease has killed over six million bats, which
is the primary reason that three bat species
are now federally listed as endangered under
the Canadian Species at Risk Act (SARA): little
brown myotis, northern myotis, and tri-colored
bat. All Canadian bat species are insectivorous
and use echolocation, ultrasonic frequency
sounds mostly inaudible to the human ear, for
orientation and detection and capture of insect
prey. Bats, including Canadian species, can live
surprisingly long, with the oldest recorded age
for a little brown myotis being greater than 30 Photo by Jordi Segers
years old. These bats, however, have a very low

reproductive rate, with most species producing
only a single pup per year, but a few species Figure 2. Hibernating bats are at risk from a fungal

can produce up to four pups per litter (4). disease called white-nose syndrome (WNS).

Figure 1. Bats perform extremely important
ecosystem services such as insect population control.

Page 7 www.cwhc-resf.ca
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1.2 The Life Cycle of Bats

Canadian bat species are dependent on insects for food so they must hibernate or migrate south in the
winter months when their insect prey is unavailable. Hibernating bats in Atlantic Canada typically enter
hibernacula (overwintering sites) for hibernation in September and October and remain there until April
or May. Upon emerging from hibernation, these bats migrate to their summering roosts, where males
often roost solitary and females form maternity colonies. Fertilisation occurs shortly after emerging

from hibernation and between mid-June and mid-July the females give birth, often to a single pup. At
approximately 3 to 4 weeks the pups become volant, meaning they can fly independently (4, 6). In August,
bats leave their summer colonies to visit swarming sites at the entrances of hibernacula. Bats mate at
these swarming sites and especially males will visit as many sites as possible. Until hibernation season in
September and October, bats spend a lot of time gaining fat reserves. Migratory bats overwinter at southern
latitudes where their insect prey remains abundant and migrate north to Canadian latitudes during the
spring months. It is unknown how far north most migratory bats move in the summer, but summer records
of migratory species exist for Atlantic Canada (7, 8). These bats mate and migrate south during the fall (9).
Fertilisation is delayed in females until spring and two to four pups are born usually in mid-June (10, 11).

B AR s R 2R

Figure 3. Maternity colony. Figure 4. Swarming site. Figure 5. Hibernaculum.
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1.3 Bat Species of Atlantic Canada

1.3.1 Hibernating Bat Species

1.3.1.1 Little Brown Myotis (Myotis lucifugus)
Species code: MYLU

The little brown myotis is the most widespread bat
species in Atlantic Canada and the rest of North America.
It is known to occur almost across all of Atlantic Canada
except for northern Labrador (4, 6, 12). The little brown
myotis is a cavity rooster, and roosts in both natural and
human-made roosts. Females can roost in large maternity
colonies, sometimes containing more than 1000 individuals
(4, 6). Ideal maternity roosts are often found within a
kilometre of a water source (4). Little brown myotis are
primarily aerial hawkers, meaning they catch their prey

in the air, but they are also gleaners, meaning they can
capture insects resting on trees and other surfaces. Little
brown myotis generally forage throughout the night in
areas 1-6 metres (m) above or near water (4, 13), although
they have also been observed foraging above the forest
canopy, in yards and open clearings, and along streets.
Little brown myotis often consume half of their body
weight in food each night, but lactating females can eat
up to 110% of their body weight in a night (4). They have
a varied diet which includes: midges, mosquitoes, moths,
spiders, caddisflies, beetles, termites, lacewings, crane
flies, wasps, water boatmen, and leaf hoppers (4, 6). Little
brown myotis spend their winters hibernating primarily in
caves and abandoned mines, but have also been found in
a variety of anthropogenic structures including basements
of buildings and abandoned wells (4, 14, 15), with optimal
conditions of 1-5°C and 70—-90% humidity (4, 6). The little
brown myotis is a small species weighing 7.0-14.0 grams
(g) with a wingspan of 22—-27 centimetres (cm) (4).

Figure 6. Little brown myotis (Myotis
lucifugus).

Figure 7. Little brown myotis range (blue

oe i Federal Species at Risk Act status: Endangered
indicates confirmed range).

Atlantic Canada range: New Brunswick (Endangered),
Newfoundland and Labrador, Nova Scotia (Endangered),
Prince Edward Island

Image adapted from Naughton (2012) with
recent regional observations (2020)

Page 9 www.cwhc-rcsf.ca
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1.3.1.2 Northern Myotis (Myotis septentrionalis)
Species code: MYSE

The northern myotis occurs throughout most
of Atlantic Canada, but has not been found
in northern Labrador (4, 6, 13). The northern
myotis generally roosts either solitarily or in
small groups, and frequently with other bat
species (4, 6). Maternity roosts are usually
found in cavities in large trees, although
anthropogenic structures may also be used.
After the pups are born, the females often
leave the maternity colony with their pups,
choosing to roost in smaller groups in other
cavities, crevices, or under loose bark; changing Photo by Jordi Segers
their roosts every few days. Nursery colonies
may also occur in buildings, and are usually
less than one kilometre from foraging sites (4). Figure 8. Northern myotis (Myotis septentrionalis).
Northern myotis are primarily forest dwelling
gleaners, meaning they hunt insect prey from
surfaces like branches and leaves, although
they are also known to catch insects in flight.
Their foraging sites include small ponds, forest
canopies, and along paths and roadways (4,

6, 13). They hunt throughout the night very
close to the understory vegetation, only 1-3

m from the ground. Northern myotis have
varied diet comprised of: flies, moths, beetles,
caddisflies, lacewings, leaf hoppers, spiders,
and caterpillars. Similar to little brown myotis,
northern myotis typically hibernate in caves and
mines, but have also been found in basements
and abandoned wells (4, 14, 15). The northern
myotis is a small brown bat weighing 4.5-10.8 g
with a wingspan of 22-26 cm (4).

Federal Species at Risk Act status: Endangered
Figure 9. Northern myotis range (blue indicates
Atlantic Canada range: New Brunswick confirmed range).

(Endangered), Newfoundland and Labrador,
Nova Scotia (Endangered), Prince Edward Island Image adapted from Naughton (2012) with recent
regional observations (2020)

www.cwhc-rcsf.ca
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1.3.1.3 Tri-colored Bat (Perimyotis subflavus)
Species code: PESU

Eastern Canada is the most northeastern range of the tri-colored bat, and the range of this species in
Atlantic Canada is believed to be confined to parts of southern Nova Scotia and the Fundy coast of New
Brunswick (16). In the summer, female tri-colored bats roost in small maternity colonies of up to 20
individuals. Maternity roosts are often among lichens in trees or the foliage of deciduous trees (4, 17).
Tri-colored bats forage over water and at forest edges throughout the night (4, 16, 18, 19). This bat species
typically eats half its body weight in insects per night, but pregnant and lactating females can eat more
than their own body weight per night. Their diet consists of small insects, mostly beetles, flies, moths,

and leafhoppers. Tri-colored bats typically travel no more than a hundred kilometers between summering
sites and their hibernacula as they are not strong long-distance flyers. This species is often the first to
enter hibernation in fall and the last to emerge in spring and requires warmer, more stable hibernation
temperatures. It weighs 6.0-7.9 g and has a wingspan of 20-26 cm (4). Each hair of the tri-colored bat has
a dark, a light, and another dark band, from which it gets its name. Their tri-coloured fur is typically lighter
and their forearm skin more pinkish than that of the little brown myotis and northern myotis (4, 20).

Federal Species at Risk Act status: Endangered

Atlantic Canada range: New Brunswick (Endangered), Nova Scotia (Endangered)

Figure 11. Tri-colored bat range (blue indicates

Photo by Jordi Segers confirmed range).

Image adapted from Naughton (2012) with
Figure 10. Tri-colored bat (Perimyotis subflavus). recent regional observations (2020)

Page 11 www.cwhc-resf.ca
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1.3.1.4 Big Brown Bat (Eptesicus fuscus)
Species code: EPFU

The distribution of the big brown bat
spans most of North America, but in
Atlantic Canada this species is only found
in southern New Brunswick, remaining
unconfirmed in Prince Edward Island, Nova
Scotia, and Newfoundland and Labrador.
In the summer, big brown bats roost
individually or in small numbers in tree
cavities, under loose bark, in rock crevices,
<\ and in anthropogenic structures. Big brown
' bats forage 6-10 m above the ground,
emerging from their roosts just after
sunset, to feed continuously throughout
the night (4, 6). Upon emerging for an
evening, big brown bats will first find a
water source to rehydrate (4). Female
big brown bats often form maternity
colonies in anthropogenic structures
in eastern Canada (4, 6). Big brown
bats feed on a wide variety of insects
including moths, beetles, caddisflies, flies,
mosquitoes, mayflies, stoneflies, and ants.
In the winter, they can typically be found
hibernating in caves, mines, deep rock
crevices, and heated buildings. The big
brown bat resembles both the little brown
myotis and the northern myotis, but it is
approximately twice as heavy (4, 6) and
when flying, its wings beat much more
slowly. Its weight is 15.0-29.6 g and they
have a wingspan of 32—-39 cm (4).

Federal Species at Risk Act status: Not
Figure 13. Big brown bat range (blue indicates listed

confirmed range and yellow indicates
unconfirmed range). Atlantic Canada range: New Brunswick,
Newfoundland (possible range), Nova
Image adapted from Naughton (2012) with Scotia, Prince Edward Island (possible
recent regional observations (2020) range)
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1.3.2 Migratory Bat Species

1.3.2.1 Hoary Bat (Lasiurus cinereus)
Species code: LACI

The hoary bats range extends through most of North America,
including southern Canada (4, 21). In Atlantic Canada it is known

to occur regularly in mainland Nova Scotia and New Brunswick,
though comparatively few records exist for Prince Edward Island,
Newfoundland, and Cape Breton Island (4, 8, 22). This species has not
been detected in Labrador. The hoary bat is the largest bat in Canada
and is a migratory species (4). This species generally roosts in trees,
often high in the branches hidden by leaves, but also in tree hollows
or in bark crevices. Male hoary bats are solitary roosters and females
roost only with their offspring. Gestation begins in the spring, usually
resulting in twins, however, a litter can have anywhere between one
and four pups. In the northern portion of their range, pups are born Figure 14. Hoary bat (Lasiurus
in mid to late June, and pups become volant after approximately four cinereus).

weeks (4, 6). Hoary bats tend to emerge to forage approximately an
hour after sunset, which is slightly later than most other Canadian

bat species (4, 6). The length of the foraging period depends on prey
availability; around lights hoary bats may only hunt for one or two
hours, whereas in light-free areas they often hunt for the entire night
(4). Foraging takes place high above clearings or over water. Hoary

bats consume a wide range of insects, including: moths, beetles, flies,
grasshoppers, termites, dragonflies, and wasps (4, 6). Hoary bats
migrate in groups, generally from mid-August to October. It is presumed
that most hoary bats fly far enough south in the winter that they do
not have to hibernate, although some bats may hibernate for short
periods in the cooler regions of their wintering grounds. Females often
fly farther east and north than the males during migration to summer
habitat (6). The hoary bat has a very distinctive appearance due to

the colouration of its fur. The fur on its body is a combination of dark
brown, black, and grey with light and dark bands which make the fur
look frost-tipped (“hoary”). Around the face, its fur is a yellowish-brown
colour, and the nose, mouth, and ear edges are very dark, almost black. Figure 15. Hoary bat range
The hoary bat weighs 25.0-35.7 g with a wingspan of 24—41 cm (4). (blue indicates confirmed

range).
Federal Species at Risk Act status: Not listed
Image adapted from Naughton
_ (2012) with recent regional
Prince Edward Island observations (2020)

Atlantic Canada range: New Brunswick, Newfoundland, Nova Scotia,

Page 13 www.cwhc-rcsf.ca
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Figure 17. Eastern red bat range (blue
indicates confirmed range and yellow indicates

’
Photo by Jordi Segers unconfirmed range).

Image adapted from Naughton (2012) with
Figure 16. Eastern red bat (Lasiurus borealis). recent regional observations (2020)

1.3.2.2 Eastern Red Bat (Lasiurus borealis)
Species code: LABO

The eastern red bat is known to occur in Nova Scotia and New Brunswick, but has not been confirmed in
Prince Edward Island, and has not been detected Newfoundland and Labrador (4, 8). The eastern red bat

is a solitary species that roosts in mixed-hardwood forests and relies on its colour to blend in with foliage.
Eastern red bats give birth to one to five pups, averaging at three, in the summer. Eastern red bats have a
highly diverse diet of flying and non-flying insects, including moths, mosquitoes, beetles, lacewings, flies,
flying ants, termites, crickets, cicadas, and ground beetles (4). Although this species is a migratory bat,
flying south for the winter, they are known to hibernate in areas with a milder climate than found in most
of Canada. Males and females migrate at different times, with females initiating both their spring and fall
migration earlier than males. The eastern red bat is recognisable by its characteristic reddish-orange fur with
black or white tips on its back and black wings. Males are more bright red than females. This species weighs
10.0-17.4 g and has a wingspan of 28-33 cm (4).

Federal Species at Risk Act status: Not listed

Atlantic Canada range: New Brunswick, Nova Scotia, Prince Edward Island (possible range)

Page 14 www.cwhc-resf.ca
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1.3.2.3 Silver-haired Bat (Lasionycteris noctivagans)
Species code: LANO

Similar to the eastern red bat, the silver-
haired bat is known to occur in New
Brunswick and Nova Scotia, but has not
been definitively confirmed in Prince
Edward Island or Newfoundland (4, CWHC
Atlantic, unpublished data). This species
has not been detected in Labrador. In
most locations in Canada this bat species
is predominantly encountered during its
spring and fall migration and is less often
observed at its summer foraging and
birthing locations. This bat species is found
in a diverse array of habitats but always
remains close to trees, e.speaally old ] Figure 18. Silver-haired bat (Lasionycteris
growth forests (4). The silver-haired batis a noctivagans).

tree-roosting species, and individuals may
change their roost sites regularly. During
migration, silver-haired bats day-roost in
holes, tree crevices, old trees with furrowed
bark, and along buildings. Silver-haired

bats are often the first species in an area to
begin foraging each evening, with foraging
starting just after sunset, and foraging
habitat includes treetops or above water

(4, 6). This species has an opportunistic

diet and eats a wide variety of prey
including: moths, beetles, flies, mosquitoes,
leafhoppers, cicadas, flying ants, termites,
midges, and occasionally even spiders or
bees (4, 6). This bat species has very dark
fur that looks almost black with silver tips.
This species weighs 5.7-16.7 g and has a
wingspan of 27-31 cm (4).

Figure 19. Silver-haired bat range (blue

Federal Species at Risk Act status: Not listed indicates confirmed range and yellow indicates
unconfirmed range).

Atlantic Canada range: New Brunswick,
Newfoundland (possible range), Nova Image adapted from Naughton (2012) with
Scotia, Prince Edward Island (possible range) recent regional observations (2020)
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Table 1. The range of bat species in the Atlantic provinces (through visual record).

Bat Species

New Brunswick

Newfoundland
and Labrador

Nova Scotia

Prince Edward
Island

Little brown myotis

(Myotis lucifugus)

Northern myotis

(Myotis septentrionalis)

Tri-colored bat

(Perimyotis subflavus)

Big brown bat

(Eptesicus fuscus)

UNCONFIRMED?*

UNCONFIRMED!

UNCONFIRMED?

Silver-haired bat

(Lasionycteris noctivagans)

UNCONFIRMED?

UNCONFIRMED?

Hoary bat

(Lasiurus cinereus)

Eastern red bat

(Lasiurus borealis)

UNCONFIRMED?

1.  Unconfirmed means that the species has been acoustically detected but cannot be confirmed due to
uncertainty in acoustic species identification.

www.cwhc-rcsf.ca



http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca

CREATING A WORLD
THAT IS SAFE AND SUSTAINABLE
FOR WILDLIFE AND SOCIETY

( CANADIAN
\’“ WILDLIFE HEALTH

ﬁCUOPERATIVE

Section 2. North America Bat Monitoring Program

2.1 What is the North American Bat
Monitoring Program (NABat)?

In 2015, the United States Department of Agriculture (USDA) released
A Plan for the North American Bat Monitoring Program (NABat) (23).
This multiagency and multinational program was constructed to
standardise the monitoring of the 47 bat species in Canada and the
United States of America. The need for standardised monitoring arose
because of the necessity to address the questions about population
declines associated with the emergence of WNS. While the original
goal of the monitoring program was to gather information pertinent
to the impact of WNS on bat populations, its design is also suitable
for investigating the potential effects of wind energy development,
climate change, and other causes of habitat loss on bat populations
(23). Listed below are the purpose, mission, goals, and objectives of
NABat, taken as direct excerpts from A Plan for the North American
Bat Monitoring Program (NABat) (23):

NABat Purpose: Create a continent-wide program to monitor bats at
local to rangewide scales that will provide reliable data to promote
effective conservation decisionmaking and the long-term viability of
bat populations across the continent.

NABat Mission: Provide the biological, administrative, and statistical
architecture for coordinated bat population monitoring to support
regional and range-wide inferences about changes in the distributions
and abundances of bat populations facing current and emerging
threats, and to provide guidance for monitoring at the local scale.

NABat Goals:

1. Develop and maintain a long-term continental program to monitor
bat distributions and indices of abundance at rangewide, regional, and
local scales.

2. Provide regular analyses and reporting on the status and trends of
bat populations to inform managers and policymakers so that they
can manage bat populations effectively.

Page 17

USDA

SR o Statns Department of Agrcultare

A Plan for the North American Bat
Monitoring Program (NABat)
‘Susan C. Loeb, Thomas J. Rodhouse, Laura E. Ellison, Corl L. Lausen, Jonathan D. Reichard,
R Sauer,

Kathryn M. Irvinc, Thomas E. Ingersoll, Jeremy T. H. Coleman, Wayne E. Thogmartn, John
Charles M. Francis, Mylea L Bayless, Thomas R. Stanley, and Douglas H. Johnson
-

Figure 20. A Plan for the North
American Bat Monitoring
Program (NABat) (23).

Photo by Tessa McBurney

Figure 21. The NABat Mission
includes monitoring bat
populations facing emerging
threats.
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NABat Objectives:

1. Provide the infrastructure needed for a coordinated bat monitoring program across national, State,
Provincial, tribal/ aboriginal, and private lands boundaries.

2. Provide a centralised database to house and manage data collected under the NABat program as well as
additional data on bats of North America.

3. Define a statistically robust continent-wide sampling framework for the collection of bat monitoring data.
4. Provide recommended field protocols for colony count and acoustic monitoring data collection.

5. Provide statistical analyses of status and trends in populations at national and regional scales using the
most appropriate and robust methods available.

6. Provide periodic “State of North America’s Bats” reports that assess the status and trends of bats in
relation to current and emerging threats.

7. Continually assess the monitoring program and adjust protocols, sampling designs, and analyses as
necessary.

Help

NABat NORTHAMERICAN {OME ©
BAT MONITORING PROCRAM 0 Login | Request an Account

Welcome to NABat Explore NABat Data

_n Seaeh GRS Call D 2., 119538 &l -] § NABat Data Explorer
[smermer ] o e Hw VHREv@ .

[ ] GRTSID * Location 2 Effort (% of Surveys) &

m NABat Project Data |
B s s

m U.S. Bat Banding Program (1932-1972) Q

§| [ Stationary Acoustic Point Survey
& [l Mobile Acoustic Transect Survey
D Internal Colony Count Survey .+ . ‘ A
: Lesfiet | Powered by Es raphic, DeLome, HERE, UNER-WOMC, USGS, NASA, ESA, MET), NRCAN, GEBCO, NOAA, increment P Corp

Figure 22. NABat objectives include defining a statistically robust continent-
wide sampling framework for the collection of bat monitoring data.
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2.2 NABat Monitoring Methods

NABat provides consistent monitoring methods, which include: colony counts, standardised grids, and
acoustic surveys, in addition to other types of monitoring (23).

2.2.1 Acoustic Surveys

Acoustic surveys are used to identify the presence of bats in an area by recording their echolocation calls.
Echolocation enables bats to create a mental map of their surroundings, which allows deft flight in complete
darkness without relying on strong night vision. During flight, bats emit calls or pulses at high speed that
are projected into the environment. When the sound waves of these calls come into contact with an object,
they are reflected back to the bat. The bat processes these reflected sounds to help it form a mental map.
These calls are usually a higher frequency than humans are capable of hearing; the upper limit of human
hearing falls between 12-20 kHz, depending on a variety of factors (24), however, the high frequency limit
of most people is well below this frequency range. Therefore, to monitor bats based on their calls, the calls
have to be recorded with special microphones that can detect high frequency sounds. Subsequently, these
calls are analysed using special computer software to create an image of the call, called a spectrogram,
which can be used to obtain information on bat species and behaviour.

Oary bat ™

Figure 23. Example spectrogram with multiple bat species.
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NABat acoustic surveys are broken
down into stationary point surveys and
mobile transects (23). Most acoustic
surveys are conducted during the
summer, when bats are active, but
before pups become volant; for Atlantic
Canada this is from June 1st until

July 31st. By consistent monitoring

of only adult bat populations without
the pups, it allows for consistency and
comparability between datasets and
trends over time. Ideally, all acoustic
surveys should be done during a
period of good weather, which is
defined as: clear weather (no rain or
fog), low wind speed (less than 10
km/h), and temperatures above 10°C
(23). All acoustic surveys should be
conducted at least once per year to
allow for between-year comparisons of
statistical trends.

Acoustic survey data have a very
important limitation: while bat calls can
be identified to species or categorical
groups, they cannot be determined to
originate from an individual animal,
and thus no inference can be made
about population size. Acoustic surveys
for bats provide information about
magnitude of bat activity or relative
abundance of bats between sampling
periods (number of bat passes
recorded with mobile surveys). Thus,
an increase or decrease in acoustic bat
activity should not be interpreted as

an increase or decrease in population
numbers without the use of additional,
more robust survey methods targeted
at population counts (i.e., colony \ Photo by Tessa McBurney
counts).

Figure 25. Mobile transect.
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2.2.1.1 Stationary Point Surveys

Stationary point surveys involve placing 2-4 bat detectors in specific types of habitat for a monitoring period
of 4-7 nights, with the detectors set to record 30 minutes before sunset until 30 minutes after sunrise. If
the monitoring period is a week, try for at least four nights of good weather (as defined in Section 2.2.1)
during the monitoring period. Stationary point surveys are better able to control factors that could influence
the quality and quantity of the recordings than mobile transects. They also remove the habitat bias from
sampling along roadways that is inherently associated with mobile transects (23). However, the primary
limitation of stationary point surveys is that they cannot be used to estimate the relative abundance of

bat species. For example, due to the passiveness of the data collection, it cannot be determined whether
10 recorded bat passes came from 10 separate bats, 1 bat flying by the detector 10 times, or something in
between. Thus, it is very important to recognise that stationary point surveys can only be used to measure
bat activity, not relative abundance (23).

Stationary point surveys provide data on:  Species Magnitude of Activity
Species Distribution
Species Richness
Species Habitat Use

Species Presence/Absence

> 3 )
= |

Photo by Tessa McBurney et ; Photo by Tessa McBurney

Figure 26. Place 2-4 bat detectors at specific types of habitat over several nights.
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Table 2. Stationary point survey equipment.

Equipment Number Required

acoustic recorders 2-4

omnidirectional/hemidirectional microphone
(includes microphone cable and foam microphone
cover (if necessary))

4 D batteries 8-16 (4 per recorder, may need to replace)

SDHC or SDXC memory cards 2-8 (depending on number of anticipated gigabytes)

chains and locks with keys (to secure recorders) 2-4 (1 per recorder)

ultrasonic calibrator

Global Positioning System (GPS)

compass

duct tape or zip wires (to secure microphone variable
cables)

datasheet

N _ g N _ g N _ g

www.cwhc-rcsf.ca



http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca

( CANADIAN CREATING A WORLD
\ "% WILDLIFE HEALTH THAT IS SAFE AND SUSTAINABLE
ﬁCUUPERAﬂVE FOR WILDLIFE AND SOCIETY

2.2.1.2 Mobile Transects

Mobile transects involve driving a vehicle

at a slow speed along a set route with a

microphone fixed to the exterior of the

vehicle, so that bat passes can be recorded

while in motion. The mobile transects are

driven consistently at a consistent speed

of 32 km/h. The commuting flight speed

of the majority of bat species is less than

32 km/h, thus the vehicle is travelling

faster than a bat during mobile transects,

and as a result, each bat pass is assumed

to represent a single individual. Due to

bat passes being indicative of the actual

number of bats recorded, mobile transect

data can be used to estimate relative Photo by Tessa McBurney
abundance of bats. However, there may be
a bias in species representation as some bat
species may be under- or overrepresented
depending on their preference for using
roadside habitat. There are no specific
habitat requirements for these surveys,
and the roads can be surrounded by

many different kinds of habitat including:
agricultural areas, wetlands, forested
areas, and even residential areas or small
towns. NABat recommends starting the
mobile transect 45 minutes after sunset
(23); however, research in Atlantic Canada
has demonstrated that bats are more
frequently recorded between 22:00-23:00,
consistent with a survey start time of
approximately an hour to an hour and 15
minutes after sunset, depending on the
survey date (25). The driving transects are
conducted during the same period that the
GRTS cell is being monitored via stationary
point surveys (23). Optimally, two mobile
transects will be done a year to increase

accuracy in abundance estimates, however,
this is not a requirement. Figure 28. Mobile transect route.

Figure 27. Mobile transect set-up.

#
rph mg, HERE UNEP-WCMC
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The NABat protocol provides the following mobile transect recommendations (23):

1. Transects are driven consistently at 32 km/h, while still practicing road safety and following traffic rules
(e.g., stop signs).

2. The roads used in the surveys should be secondary (provincial highways/county) roads or tertiary (county/
forest) roads, with as few stops as possible.

3. Transects should be between 25-48 km in length and fit within a 100 km? GRTS cell.

4. The road cannot cross back on itself (be less than 100 m from another section of the transect) in an effort
to prevent bats from being counted more than once, which would bias the abundance estimates.

5. There should be a minimum of three metres between the vehicle and the tree canopy, and roads
surrounded by dense forested corridors and low-hanging canopy should not be used to prevent the

recorded bat passes from being affected by high clutter.

6. Driving transects should always be conducted on a night with suitable weather conditions (see Section
2.2.1).

7. Directional microphones are preferred by NABat to reduce road noise being recorded by the
microphones, which may impact the quality of the recorded bat passes. However, research conducted in
Atlantic Canada in recent years has indicated that omnidirectional microphones record higher quality, and a
higher number, of bat passes (25). Thus, multi-directional microphones (omnidirectional or hemidirectional)
are recommended for mobile transects.
Mobile transects provide data on:  Species Relative Abundance Estimates

Species Distribution

Species Composition

Species Presence/Absence

Photo by Tessa McBurney

Figure 29. The roads used in the surveys should be secondary (provincial highways/
county) roads or tertiary (county/forest) roads, with as few stops as possible.
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Table 3. Mobile transect equipment.

Equipment Number Required

acoustic recorder

omnidirectional/hemidirectional microphone

(includes microphone cable and foam microphone
cover (if necessary))

4 D batteries 4 (may need to replace)

SDHC or SDXC memory cards 1-2 (depending on number of anticipated gigabytes)

ultrasonic calibrator

Global Positioning System (GPS)

(suggested but not mandatory)

method to secure microphone to vehicle

vehicle

datasheet

N _ N _ g
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2.2.2 Colony Counts

While colony counts may be the
best survey method for gathering
data on bat population size and
trends, it is important to remember
that it provides population
estimates at best. Colony counts
rely on two factors: availability (that
the bats are present during the
survey) and detectability (that the
bats are able to be observed during
the survey). There will always be
variation in these factors depending
on a number of variables: weather
conditions, observer experience, Figure 30. Colony counts rely on availability (that the bats are
roost characteristics, the individual present during the survey).

bat, etc. While these variables

cannot be completely controlled,

thus, providing only a population

estimate, it is important to keep

colony counts as consistent as

possible (23).

2.2.2.1 External Roost Counts

External roost counts are also
referred to as emergence surveys
and are comprised of counting bats
as they are leaving and re-entering
their roost site. Emergence surveys
provide reliable estimates of bats
at a particular roost, are fairly
simple to do, and cause minimal
disturbance to the bats (23).

In Atlantic Canada, emergence
surveys, or external roost counts,
are also sometimes called colony
counts, because they are typically
used to count the number of bats
in a maternity colony during the Figure 31. External roost counts are comprised of counting bats
summetr. as they are leaving and re-entering their roost site.
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NABat recommends that the emergence survey should start half an hour before sunset (23), however, 15
minutes before sunset has been found to be sufficient in Atlantic Canada (CWHC Atlantic, unpublished

data). The emergence survey continues until at least an hour after sunset to ensure that all bats have left
their roost. One person should be placed at every corner of the building so that all sides of the building can
be observed at the same time. This is easiest with at least four people but it can still be accomplished with

a minimum of two individuals positioned to ensure that the entire building can be observed at the same
time. It is important that each observer only watches their own specific area of the building and there is

no overlap in the areas being monitored; otherwise the same bat may be counted twice by two different
people. Bats are counted both leaving and entering the roost; the bats counted entering the roost will be
subtracted from the total that left the roost to prevent recounting of the same individual. If bats are possibly
present in multiple structures on the property, have enough individuals involved to properly monitor each
structure so population estimates are accurate. Each person should stand as close to the building as possible
to get a good view, while still making sure that the entire side of the structure is visible. The emergence
survey should also be conducted on a night with good weather (i.e., no rain, winds less than 10 km/h, and
temperatures higher than 10°C) because in adverse weather conditions bats may not leave their roost. Try
to minimise other factors that may prevent bats from leaving the roost, such as loud noises or bright lights
(23). The emergence survey is completed (23):

a) an hour after sunset if no bats have been observed exiting the building,
b) when no bats are observed exiting the building for at least 10 minutes after the last bat emerged, or

c) if sufficient light is no longer available to allow observation of bats exiting the building.

O —

®:>

ﬁ
@:>@ ~ —0O

Figure 32. Diagrams of how best to conduct an emergence survey with four people (left; depicted
as circles) and two people (right). The arrows are the direction(s) each person is looking.

Image by Tessa McBurney
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External roost counts should be done at least once during the period of June 1st-July 31st; before the pups
become volant. If this standardised method is used over multiple years, it can give reliable data on whether
the adult population remains stable or changes over time. The more times an emergence survey is done for
a given roost site during this period, the more reliable the population estimate is for that roost, so multiple
surveys are encouraged (but not required). Although not outlined in the NABat protocol, it can also be
helpful to do another roost count during the period of August 1st-August 31st, once the pups have become
volant. If a count is done both early and late in the summer, the latter count allows for the number of pups
born that summer (reproductive output) to be estimated, which provides useful information on recovery of
bat populations post-WNS. If the external roost count occurs in a NABat GRTS cell where acoustic monitoring
is also being done, the count and acoustic monitoring should be done during the same period.

Using only visual methods for external roost counts does not allow for species identification (ID). If
determination of species presence/absence in a roost site is necessary, then the emergence survey will need
to be combined with a stationary point acoustic survey. The stationary point survey will give a potential
indication of species presence/absence in a roost, but it will not be definitive because a bat flying nearby
could be recorded even though it does not roost at that site. While stationary point survey methods in
combination with external roost counts provide information on potential species presence/absence in a
roost, it will not give the species composition of a population because stationary point acoustic surveys can
only measure the activity of the bat species present and not their abundance.

External roost counts provide data on: Population Abundance Estimates

Roost Characteristics

BN , (N
.~ Photo by Tessa McBurney:. 3

Figure 33. If determination of species presence/absence in a roost site is necessary, then
the emergence survey will need to be combined with a stationary point acoustic survey.
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2.2.2.2 Internal Roost Counts

NABat colony counts may include internal

roost counts of both maternity colonies and

hibernacula (23). Hibernacula are considered

critical habitat and entering these sites (if

it is even safe to enter in consideration of

occupational health and safety standards)

requires special permitting, risks spreading

the fungus that causes WNS and potentially

exposing bats to SARS-CoV-2. Maternity

colonies suitable for colony counts are often

in residential, privately owned buildings,

and internal counts at these sites come with

their own inherent health risks. Due to these

reasons, we will not be encouraging those

reading this document to participate in

internal roost counts, unless they are done Photo by Jordi Segers
in close collaboration with the provincial
or federal agency responsible for the bat Figure 34. Hibernacula are considered critical habitat and
species being monitored. entering these sites requires special permitting.

Internal roost counts provide data on: Population Abundance Estimates
Species Distribution
Species Composition
Species Richness
Species Evenness
Species Diversity
Species Presence/Absence
Sex Ratio
Roost Characteristics

Pseudogynoascus destructans (Pd) Presence
(with additional collection)
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Section 3. Equipment Set-up and Deployment

3.1 Site Selection

2 Newfouq’m 3.1.1 NABat GRTS Cell Selection

NABat has developed a prioritisation of
monitoring areas (a probabilistic sampling

e 3 framework) across all of North America to ensure
Salnt LEWSEREY . data collection is accomplished in a manner
3 allowing for robust statistical analysis on a
P A continental scale while also permitting flexibility

SAINT-PIERRE

AND MIQUELON to select field sites that are practical and

FRANCE

S hank " Green biologically relevant. The NABat sampling frame

R e Cadte smegi i) IR i il . is based on a spatially balanced 10x10 km (100
B+ sape| Poyoes oy x| Nationl Geoprphicy Dot o, HERE, DHEPHACHS, uaaaiNASATES RMETI HIGAN, OEBGO, - km?) grid system which covers North America,
and each individual grid cell has a priority value
assigned to it. The high priority cells are selected
Figure 35. NABat 10x10 km GRTS cells throughout through a combination of randomisation and
part of Atlantic Canada. spatial balance (NABat constructed the grid using
the generalised random-tessellation stratified
(GRTS) survey design algorithm). When selecting
a monitoring location, identify all 10x10 km

GRTS cells within the geographical area to be
monitored and assess suitability of cells for
acoustic monitoring starting with the highest
priority cell (lowest number) within that area
(e.g., National park, private property, provincial
land, watershed area). Some cells might be
unsuitable because of legalities, inaccessibility,
hazards, or unsuitable habitat. In those cases,
assess the next GRTS cell in order of priority until
enough appropriate GRTS cells are identified for
monitoring (23). The NABat website has a GRTS
RO cell selection tool, which is further explained in
-?:i‘.‘;’““'“:;:%.":’:r;;’::ﬁ:m' 05 z , their guidance documents as well as in a tutorial
e e o vy S IO K)o video. This tool allows users to create a new
project through the Partner Portal and select
GRTS cells to monitor based on sites within their
Figure 36. Each individual GRTS cell has a priority survey jurisdiction that are not already being
value; the high priority cells are outlined in green. surveyed by others.
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To use this tool:

Step 1- Navigate to the NABat partner portal and login.

Partner Portal

Figure 37. NABat partner portal (Step 1).

Step 2- If a project is not created yet go to Section 4.2.2 for detailed instructions. If the project is already
created, select it under the “Projects” tab at the top of the page.

Step 3- On the project page click on the grey “Cell Selection Tool” button at the top right of the page.

NABat @

‘ 1) Cell Sedection Tool < | (@ Upload Audio Recordings B X Upload Survey Data B X ~

[ epore projectpata 2 | [ meporing B | ()

Project Key: 6312b598-69a7-40ab-ab70-1933518b2ead
Date Created:
Owning Organization: ¢ idlife Health Cooperative

Sample Frame: Canada 10x10km Grid

Use the Cell Seiection Tool ar bulk uplood process to odd additional surveys locations. §

No Surveys Created

Figure 38. Click on the grey “Cell Selection Tool” button (Step 3).
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Step 4- If Canada is designated, begin by selecting the appropriate province under “Select State”. Optionally,
this can be narrowed down by selecting county or division under “Select County”, selecting a jurisdiction
level and preset NABat priorities.

NORTH AMERICAN HElD
NABatHM MONITORING PROGRAM HOME ~ PROJECTS Jordi Segers jsegers@cwhc-resf.ca Logout

Canada 4 Search GRTS Cell ID e.g. 119338 f|n m i NABat Cell Selection Tool - "CWHC NABat PEI"
1

(+] ]
7\ = B @ Stationary Acoustic Point Survey
w | B @ Mobile Acoustic Transect Survey
W [T Mark And Recapture Survey

Prince Edward Islanc ¥ JSelect County 3 Select Jurisdict ¥ = Select Priority &

[[] Emergence Count Survey
[ Internal Summer Maternity Colony Survey
[[]7) Internal Winter Hibernaculum Survey

Lo | e ] s

& .csv

W GRTSCelllD $ Location $ Selection Notes # Stationary acoustic point survey | All | Prii

n D 6860 v Prince NABat Not selected for survey : Logistical constra

Edward i
leland, GRTS , Jordi Segers on Feb 25, 2020, 2:46:19 PM

Prince
Eclisacd

Figure 39. Select the appropriate province under “Select State” (Step 4).

Step 5- Finally, add check marks to the types of monitoring of interest in (e.g., “Stationary Acoustic Point

n u

Survey”, “Mobile Acoustic Transect Survey”, “Internal Summer Maternity Colony Survey”, etc.). Click the +
button to add all selected cells to the table.

i NABat Cell Selection - CWHC NABat PEL

Islan ¥ | | Select County || Select Jurisdiction v || Select Pririty

Full Access - Add Cells, Remove Cells, and CH

Evaluate Claimed NABat GRTS Cells [tems per page:| 5 v
W GRTSCellID & Location & Selection Motes & m Stationary Acoustic Point Survey 3 m Mobile Aco

D 250572 Prine e il R .
n D 250572 S MABat N d for survey : Lack of resource v | | Not selected for surve
Edward = b

:slar'd Tessa McBumney August 24, 2020 Tessa McBurney August
Prince

Edward

Island-Kings

rs July 14, 2020

Figure 40. Add check marks to the types of monitoring of interest (Step 5).
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Step 6- The table can be sorted based on GRTS Cell ID and other headers by clicking on the arrows next to
the header names. Clicking on cells on the map will also bring that particular cell to the top of the table. In
the table, find the appropriate cell(s) of choice and select “Selected for survey” for the types of monitoring
that will be done in that/those cell(s). Different reasons can be selected why cells are not chosen for survey.
Alternatively, click the red button with the “x” to remove cells that are not applicable.

W GRTSCellID # Location % 1 Notes & i y ic point survey | All ) Prit

n D 6860 v P;inced NABat Not selected for survey : Logistical constra
Edwar
Island GRTS , Jordi Segers on Feb 25, 2020, 2:46:19 prl

Not selected for survey : No Permission ‘
Not selected for survey : Absence of >25km roads for mobile transects
i a £ . ( v Not selected for survey : Lack of resources

s b ; % Not selected for survey : Not safe

B Bt Priorty Ceta by samle frame) CREE SN Not selected for survey : Logistical constraints

[l Selected for Stationary Acoustic

L:rsdﬂﬂedfwMobileTransect et T R Selected for survey

Leaflet | Powered by Esri | National Geograph;‘ pa'l.m'r;‘i HEREUNEP\;’(‘:M x -
Selected as oversample (i.e., backup grid cell)

Figure 41. The table can be sorted based on GRTS Cell ID and other headers by
clicking on the arrows next to the header names (Step 6).

Step 7- Click the green “Save” button at the top of the table to complete the cell selection procedure.

*Note: The table shows which cells are already being monitored. If the cell of interest is already being
monitored, consider collaboration with the monitoring group/person. Contact details (email address) are
provided in the table.

n Search GRTS Cell ID e.g. 119338 - ] i NABat Cell Selection - CWHC NABat Prince Edward Island

[Dnncesﬂwamlslanv [Se\gd(mmly vw Select Jurisdiction VHsam Priority | Cresr Finters. Salact Survey Tvpas Back To Project
J ik 4 5 = Select Survey Typ k To Projec
\ \ i\ . : i

=5‘3'-“_’“3”r‘ Aaoustic Pot Survey Full Access - Add Cells, Remove Cels, and Change $tatus &
Mobile Acoustic Transect Survey

[0 internal winter Hibernaculum Survey

(] Ointernal Summer Maternity Colony Survey
[l 0 Mark And Recapture Survey

18 Emergence Count Survey

Evaluate Claimed NABat GRTS Cells Items per page 5 ] & e
otes = I Stationary Acoustic Point Survey & Mobile Acoustic Transact Survay % Emargence Count Survay

| Selected for survey ¥ Notselected for survey: No Permission ¥ | | Selected for survey -
= Tessa McBurney June 22, 2020 Tessa McBurney June 22, 2020 Tessa McBurney June 22, 2020

Figure 42. Click the green “Save” button at the top of the table to complete the cell
selection procedure (Step 7).
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3.1.2 Habitat Selection

Each GRTS cell can be sub-divided into four 5x5 km quadrants (to see these quadrants, check the box for
“Alaska & Canada 5km Grid Cells” in the NABat cell selection tool) to deploy up to four stationary acoustic
bat detectors. Consider the species present in the monitoring area and choose sites that are most likely
used by bats (e.g., feeding areas, commuting corridors, roost sites, etc.). Ideally each stationary detector in
each quadrant monitors for bat activity in a different habitat type. Detectors should be placed in areas that
maximise the number and quality of recorded bat echolocation calls. For example: when monitoring with
two detectors, deploy them at a forest edge and a wetland and when monitoring with four detectors add a
field and hedgerow monitoring site.

When choosing specific monitoring sites, think about practicality as well as the questions that need to be
answered with the monitoring data that are collected. Consider the different habitat types that different
bat species are attracted to. For example, does the diversity of bat species need to be determined or is the
purpose to monitor species at risk bats? If questions relate to the presence of silver-haired bats, choose old-
growth forest habitat; if questions relate to the presence of hoary bats, consider mounting the microphone
on a high pole.

.

¥ g g VO

o

s

Photo bderdi Segers; Photo by Jordi Segeds

'l
A 1}
7

:':ijh(j‘tdby ioﬁi* S ers = By Photo b_y{Jordi_gegers

Figure 43. Each GRTS cell can be sub-divided into four 5x5 km quadrants.
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3.1.3 Species-specific Monitoring

As can be observed in Section 1.3,
diverse bat species have unique life
histories. Due to this, there is not a “one
size fits all” method for monitoring bat
populations. Depending on the species
that is targeted, certain aspects of

the monitoring protocol may have to

be adjusted or particular methods of
monitoring discounted all together.

3.1.3.1 Stationary Point Surveys

The species targeted by a stationary point
survey may dictate the habitat chosen for
monitoring. For example, northern myotis
is a highly forest-dependent species,

as they use the forest interior for both
foraging and roosting (23, 26). Therefore,
if northern myotis is the targeted species,
the GRTS cell will have to be selected, and
acoustic detector deployment tailored,

to fit the habitat requirements of this
species. A further complicating factor

is that northern myotis are “whispering
bats”, meaning their echolocation calls
are relatively low in intensity (loudness).
This makes their calls difficult to record
using acoustic detectors, especially in
high cluttered habitat, which includes the
closed canopy forested areas where they
typically forage (23). Due to this, northern
myotis can be a challenging species to
target using stationary point surveys.

The northern myotis provides a good
example of the need to ensure the life
history of the target species is reviewed
prior to selecting the GRTS cell and

deploying the acoustic detectors, so that Figure 45. Northern myotis is a highly forest-dependent

the appropriate monitoring strategies are species and can be challenging to target using stationary
chosen for successful detections. point surveys.

Figure 44. The species targeted by a stationary point
survey may dictate the habitat chosen for monitoring.
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3.1.3.2 Mobile Transects

The NABat protocol acknowledges that

a disadvantage to using mobile transects

is that certain species may be over- or
underrepresented depending on their habitat
preferences (23). Underrepresented species
may include Myotis species (spp.), which are
frequently not detected by mobile transect
methods (27). That is not to say that mobile
transects should not be used to monitor Myotis Photo by Jordi Segers
spp., however, it is important to keep this in mind
when interpreting survey results.

Figure 46. Myotis species may be
underrepresented when using mobile transects.

Habitat selection is also important when selecting
the mobile transect route. Although the NABat
protocol specifies that mobile transects can
successfully take place in a variety of habitats,
certain habitat types have been found to be more
successful than others for recording bat passes
during mobile transects. For example, a higher
number of bat passes have been recorded on
transect routes with permanent water sources,
than routes with high density urban populations
(28). Additionally, some bat species have been
found to avoid open areas, including farmland A B
and pastures (29, 30). Since many bat species a8 ¢, . ~.1Photo by Jordi Segers
exhibit a preference for commuting along linear
corridors, such as woodland edges (29), the
selection of a route with such habitat features
could increase the probability of recording bats.

Figure 47. Colony counts are not appropriate for
monitoring Lasiurine bat species, including hoary
bats.

3.1.3.3 Colony Counts

While colony counts are an excellent method to assess little brown myotis and big brown bat populations,
they are a less effective strategy to monitor populations of other species. Lasiurine bat species, i.e., hoary
bats and eastern red bats, do not form summer and winter colonies, but rather prefer to roost solitarily.
Silver-haired bats do form small colonies, but as a tree-roosting bat species, these are difficult to locate and
often are not accessible. Thus, colony counts are not an appropriate monitoring method for these species.
Options for monitoring these bat species include acoustic surveys and mist-netting (not under the NABat
protocol) when applicable. These types of surveys will allow for determination of species distribution and
habitat occupancy, but will not necessarily give a strong indication of population numbers (23).
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3.2 Equipment Types
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ACOUSTICS

Many bat detectors are available, ranging in ease of

use, technical capability, and price. For the purpose of

this document we will focus on the Wildlife Acoustics

Song Meter SM4Bat FS detector. This bat detector can

be used with a variety of microphone types, including

the omnidirectional SMM-U1 microphone (records in all
directions (approximately 360°)) and the hemidirectional
SMM-U2 microphone (roughly records in a range of 180°).
Accessories can be purchased, including a microphone
directional horn, which narrows the directional response of
the microphone so that the microphone only records in the
direction it is pointed in (a range of approximately 100°). Song Meter SMABAT FS
Other detector brands, models, and microphones can be BIOACOUSTICS RECORDER

used for acoustic monitoring of bats, but because different
equipment has a different sensitivity in recording bat calls, Figure 48. Wildlife Acoustics Song Meter
monitoring should be done using detectors and microphones SM4Bat FS detector.

of the same or comparable models within a single GRTS cell
to ensure data consistency and comparability.

Image from Wildlife Acoustics

SMM-U1 Directional Response
with Directional Horn

SMM-U1 Directional Response

75 —20kH:
40 kHz
90 —BOKHz
80 kHz
105 —100 kHz
—120 kHz
120

SMM-U2 Directional Response
o

% \ 75 —20kHz
—A40 kHz
90 —60kHz
80 kHz
—100kHz
—120kHz

Figure 49. Directional response of three of Wildlife Acoustics microphone types: directional microphone

horn (left), omnidirectional microphone (centre), hemidirectional microphone (right).

Images from Wildlife Acoustics
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3.3 Equipment Set-up

3.3.1 SM4Bat Detector Set-up for Stationary Point Surveys

Step 1- Insert batteries: Open the front, protective cover of the detector to expose the front screen panel
and press down on the indentation between the two SD card slots to open the front panel and reveal the
battery compartment. Insert four D batteries in the compartment and close the front panel.

Step 2- Turn on: Turn on the detector by flipping the black switch on the top right side of the detector from
“EXT” to “INT”. The detector is now operating on the internal power source of the D batteries and the screen
will come on.

Step 3- Insert SD card: Insert a SD card in SLOT A (a second card may be inserted into SLOT B as a back-up
or as a card for data overflow, but this is optional). Based on prior NABat monitoring conducted in Atlantic
Canada, it is recommended to use at least one SD card with 32 GB storage capacity (or higher).

Due to operating system and setting variation when formatting memory cards with a computer, which can
cause SD card reading issues for the acoustic detector, we recommend formatting memory cards with the
SM4BAT detector before deployment.

*Note: Ensure any data from a previous deployment is digitally stored elsewhere before formatting the SD
card.

Front screen On/off switch

SD card A slot

Front cover Indentation

SD card B slot

Battery
compartment

Figure 50. SM4Bat FS detector compartments.
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Format SD cards: Under “Main Menu” press
the downwards arrow button until it is on
“Utilities”, then press the “Enter/Menu”
button. Again, using the downward arrow
button, scroll down to “Format all cards” and
then press the “Enter/Menu” button. It will ask
for confirmation: scroll down and select “Yes”
with the “Enter/Menu” button. The detector
screen should now read “Formatting all
cards...” and will list the SD card slots where it
formatted cards when the action is completed
(it will say whether it is “Done” or whether
there was no SD card in that slot). Press the left
arrow button to get back to the “Main Menu”.

- BIOACOUSTICS RECORDER

Step 4- Set recording schedule: SM4Bat
detectors should be set up to record for the
entire duration of the nights selected for the
survey period. NABat recommends starting
recording 15 minutes before sunset until 15
minutes after sunrise. However, the SM4Bat
has a simple detector setting to start recording
30 minutes before sunset and end recording
30 minutes after sunrise. For simplicity, the 30
minute setting will be described in detail, but
if users wish to save some battery power, the
15 minute setting can be applied. Whichever
setting is used, ensure consistency among all

Figure 51. SM4Bat FS “Enter/Menu” button. sites.

Using the arrow keys on the front panel, move
the black cursor to “Quick Start” and press the
“Enter/Menu” button. Use the down arrow

to move the black cursor to the “Recrd-30Set-
>+30Rise” option. Press the right arrow or
“Enter/Menu” button to confirm this setting.
Press the left arrow button to go back.

*Note: If the detector goes to sleep, press the
Check Status button to wake it up again. If it
says “recording”, press the “Schedule Stop”
Figure 52. Set recording schedule (Step 4). button to return to the “Main Menu”.
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Step 5- Set audio settings: Move the black cursor to “Settings” and press the “Enter/Menu” button. Move
the black cursor to “Audio” and press the “Enter/Menu” button. Enter the recommended NABat settings
specified in Table 4, if not already selected. To select a setting, move the black cursor over to the options
using the right arrow button and scroll up and down using the arrow buttons to select the setting of choice.
Once selected, press the right arrow button to save the setting and continue.

*Note: If the left arrow button is pressed, the setting will revert to the standard setting).

Once all of the audio settings have been entered, press the left arrow button to return to the other settings.

Figure 53. Set audio settings (Step 5).

Table 4. Wildlife Acoustics SM4Bat Detector Settings for Stationary Point Surveys

Specification

Setting

Gain

12 dB (decibel)

16k high filter

OFF

Sample rate

256 kHz (kilohertz)

Min duration

1.0 ms (milliseconds)

Max duration

50 ms (milliseconds)

Min trigger freq

15 kHz (kilohertz)

Trigger level

12 dB (decibel)

Trigger window

2 s (seconds)

Max length

00m:15 s (seconds)

Compression

None

www.cwhc-rcsf.ca



http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca

( CANADIAN CREATING A WORLD
V" WILDLIFE HEALTH THAT IS SAFE AND SUSTAINABLE
gy~ COOPERATIVE FOR WILDLIFE AND SOCIETY

Step 6- Set date and time: Move down using the arrow button to the “Date and Time” option and select it
using the “Enter/Menu” button. If the date is incorrect, change it using the arrow buttons. Likewise, if the

time is incorrect for the time zone, change it using the arrow buttons. Once the correct date and time are

selected, press the right arrow key to save the choice. Press the left arrow key to return to “Settings”.

*Note: The “Rise and Set” times are automatically updated after the correct coordinates are added in

the “Location” settings. To verify that these times are correct, check them after updating the “Location”
settings. The “Rise and Set” times will change automatically throughout the season as the daylight lengthens
and shortens. For example, on July 6th, 2020 the “Rise” time is 05:28 and the “Set” time is 21:06.

Figure 54. Set date and time (Step 6).

Step 7- Set location: Move down using the arrow button to “Location” and push the “Enter/Menu” button
to select it. The top “Prefix” option can remain as is because it represents a unique identification number for
the detector, or it can be changed based on the preference of the user. Next, press down to “Latitude” to set
the correct coordinates for the site of deployment. Press the left arrow and then hold down the up or down
arrows to select a number for “Latitude”. Once the correct Latitude has been entered, press the right arrow
to save these settings. Then move down to “Longitude” and repeat the process for “Latitude”.

*Note: Ensure the correct hemispheric direction is next to the numeric coordinates which in Canada is west
(W) for longitude and north (N) for latitude.

Figure 55. Set location (Step 7).

www.cwhc-rcsf.ca



http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca

( CANADIAN CREATING A WORLD
V" WILDLIFE HEALTH THAT IS SAFE AND SUSTAINABLE
gy~ COOPERATIVE FOR WILDLIFE AND SOCIETY

Step 8- Set time zone: Still in “Location Settings”, scroll down to “Timezone”. The “Timezone” can be
selected by choosing a number with the down arrow. Once the correct number is selected, move with the
right arrow to save the choice. Go back to the “Settings” using the left arrow.

*Note: The Universal Time Coordinated (UTC) time zone relative to Daylight Savings Time should also be set
correctly under Location Settings. The Maritime Provinces and most of Labrador use Atlantic Time at UTC -3
during Daylight Savings Time and -4 during standard time. Newfoundland and southeastern Labrador are on
Newfoundland Time at UTC -2 % during Daylight Savings Time and -3 % during standard time.

Step 9- Set sunrise/sunset type: Move down to “Sunrise/Sunset Type” and select it using the “Enter/Menu”
button. Next to “Solar” it should say “sunrise/set”, if not, select this option using the arrow keys and press
the right arrow to save. Double check that the indicated times at the bottom of the screen are correct for
the current date and location, then press the left arrow button to return to Settings.

Figure 56. Set sunrise/sunset type (Step 9).

Step 10- Set LED indicator: Press the down arrow to the “LED Indicator” option (skip “Delay Start” and
“Battery Cutoff”), and select this option using the “Enter/Menu” button. Press the left arrow button to move
past “Mode” and select “5 minutes only”, and then press the right arrow to save.

*Note: This choice is optional and is a matter of preference to save battery life and make the detector less
noticeable when deployed in the field.

Press the left arrow button to return to “Settings”, and the left arrow again to exit “Settings” and return to
the “Main Menu”.
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Step 11- Export schedule and settings: Press the down arrow to navigate to “Schedule” and select it using
the “Enter/Menu” button. Press the down arrow again to navigate to “Export Sched+Setts” and select it
using the “Enter/Menu” button. The screen should say “Stand by...” and then “Schedule Exported” before
returning automatically to the “Schedule Settings”.

*Note: This is optional but will export all of the recently input schedule settings to the SD card, that way the
card can be used to share schedule settings between detectors.

*Note: Not all of the settings will transfer, so each setting should be checked each time.
*Note: When exporting/importing schedules, the following settings do not transfer:
Date and Time: Time
Location: Latitude

Longitude

Timezone

Every other setting should transfer, but should be checked for verification.

Use the left arrow key to return to the “Main Menu”.

BIOACOUSTICS RECORDER BIOACOUSTICS RECORDER

Figure 57. Export the schedule and settings (Step 11).
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Step 12- Calibrate microphone: Under the Utilities menu, microphone calibration settings can be found.
Use this in conjunction with the Wildlife Acoustics Ultrasonic Calibrator for Ultrasonic Microphones (sold
separately). This calibrator emits an ultrasonic signal that can be used to test the sensitivity of ultrasonic
microphones. Microphones should be tested before each field season, before each deployment if possible,
and when troubleshooting is required (to test whether microphone sensitivity loss can be ruled out as an
issue). Navigate to “Calibrate Mic” under “Utilities”. Set the ultrasonic calibrator to “CAL” (calibrate), it will
now emit a constant 40 kHz tone.

Place the SMM-U2 microphone (connected to
the SM4Bat detector) flat on the calibrator;

slide it forward until it touches the switches. If
the SM4Bat calibrator screen reads -47 dB or
higher (less negative, closer to 0) the microphone
passed the sensitivity test. If it reads below -47

(more negative) than it should not be used and Figure 58. Calibrate microphone (Step 12).
should be replaced or repaired.

Figure 59. Hemidirectional microphone calibration.

Image from Wildlife Acoustics

The SM4 detector set-up is now complete, if the detector is not being deployed until a later date, the
detector can be turned off by moving the black switch on the top right of the detector to “EXT” to save
battery life. If detectors are to record on the day of deployment, ensure that — “Delay Start” is not enabled
(-enable “No” next to the “Delay Start” option). If detectors are deployed prior to the date that recording
starts, a delay start can be set.

For more details on SM4Bat and other detectors, see the NABat Guide to Acoustic Detector Settings.
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3.3.2 SM4Bat Detector Set-up for Mobile Transects

Step 1- Insert batteries: Open the front, protective cover of the detector to expose the front screen panel
and press down on the indentation between the two SD card slots to open the front panel and reveal the
battery compartment. Insert four D batteries in the compartment and close the front panel.

Step 2- Turn on: Turn on the detector by flipping the black switch on the top right side of the detector from
“EXT” to “INT”. The detector is now operating on the internal power source of the D batteries and the screen
will come on.

Step 3- Insert SD cards: Insert a SD card in SLOT A (a second card may be inserted into SLOT B as a back-up
or as a card for data overflow, but this is optional). Based on prior NABat monitoring conducted in Atlantic
Canada, it is recommended to use at least one SD card with 32 GB storage capacity (or higher).

Due to operating system and setting variation when formatting memory cards with a computer, which can
cause SD card reading issues for the acoustic detector, we recommend formatting memory cards with the
SM4Bat detector before deployment.

*Note: Ensure any data from a previous deployment is digitally stored elsewhere before formatting the SD
card.

Front screen On/off switch

SD card A slot

Front cover Indentation

SD card B slot

Battery
compartment

Figure 60. SM4Bat FS detector compartments.
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Format SD cards: Under “Main Menu”
press the downwards arrow button until

it is on “Utilities”, then press the “Enter/
Menu” button. Again, using the downward
arrow button, scroll down to “Format all
cards” and then press the “Enter/Menu”
button. It will ask for confirmation: scroll
down and select “Yes” with the “Enter/
Menu” button. The detector screen
should now read “Formatting all cards...”
and will list the SD card slots where

it formatted cards when the action is
completed (it will say whether it is “Done”
or whether there was no SD card in that
slot). Press the left arrow button to get
back to the “Main Menu”.

- BIOACOUSTICS RECORDER

Step 4- Set recording schedule: When
setting up the SM4Bat for mobile
transects, the detector can be set up to
record always. Using the arrow keys on
the front panel, move the black cursor to
“Quick Start” and press the “Enter/Menu”
button. Use the down arrow to move
the black cursor to the “Record Always”
option. Press the right arrow or “Enter/
Menu” button to confirm this setting.
Press the left arrow button to go back.

Figure 61. SM4Bat FS “Enter/Menu” button.

*Note: Since a mobile transect is always
conducted after sunset and before
sunrise, the “Recrd-30Set->+30Rise” can
be used instead of the “Record Always”
setting. Whichever setting is chosen, the
recording time must be manually initiated
when starting the mobile transect.

*Note: If the detector goes to sleep,
press the Check Status button to wake it
up again. If it says “recording”, press the

“Schedule Stop” button to return to the
“Main Menu”. Figure 62. Set recording schedule (Step 4).
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Step 5- Set audio settings: Move the black cursor to “Settings” and press the “Enter/Menu” button. Move
the black cursor to “Audio” and press the “Enter/Menu” button. Enter the recommended NABat settings
specified in Table 5, if not already selected. To select a setting, move the black cursor over to the options
using the right arrow button and scroll up and down using the arrow buttons to select the setting of choice.

Once selected, press the right arrow button to save the setting and continue.

*Note: If the left arrow button is pressed, the setting will revert to the standard setting).

Once all of the audio settings have been entered, press the left arrow button to return to the other settings.

Figure 63. Set audio settings (Step 5).

Table 5. Wildlife Acoustics SM4Bat Detector Settings for Mobile Transects

Specification

Setting

Gain

12 dB (decibel)

16k high filter

OFF

Sample rate

256 kHz (kilohertz)

Min duration

1.0 ms (milliseconds)

Max duration

50 ms (milliseconds)

Min trigger freq

15 kHz (kilohertz)

Trigger level

12 dB (decibel)

Trigger window

2 s (seconds)

Max length

00m:15 s (seconds)

Compression

None
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Step 6- Set date and time: Move down using the arrow button to the “Date and Time” option and select it
using the “Enter/Menu” button. If the date is incorrect, change it using the arrow buttons. Likewise, if the

time is incorrect for the time zone, change it using the arrow buttons. Once the correct date and time are

selected, press the right arrow key to save the choice. Press the left arrow key to return to “Settings”.

*Note: The “Rise and Set” times are automatically updated after the correct coordinates are added in the
“Location” settings. To verify that these times are correct, check them after updating the “Location” settings.
The “Rise and Set” times will change automatically throughout the season as the daylight lengthens and
shortens. For example, on July 6th, 2020 the “Rise” time is 05:28 and the “Set” time is 21:06.

Figure 64. Set date and time (Step 6).

Step 7- Set location: Move down using the arrow button to “Location” and push the “Enter/Menu” button
to select it. The top “Prefix” option can remain as is because it represents a unique identification number for
the detector, or it can be changed based on the preference of the user. Next, press down to “Latitude” to set
the correct coordinates for the site of deployment. Press the left arrow and then hold down the up or down
arrows to select a number for “Latitude”. Once the correct Latitude has been entered, press the right arrow
to save these settings. Then move down to “Longitude” and repeat the process for “Latitude”.

*Note: Ensure the correct hemispheric direction is next to the numeric coordinates which in Canada is west
(W) for longitude and north (N) for latitude.

Figure 65. Set location (Step 7).
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Step 8- Set time zone: Still in “Location Settings”, scroll down to “Timezone”. The “Timezone” can be
selected by choosing a number with the down arrow. Once the correct number is selected, move with the
right arrow to save the choice. Go back to the “Settings” using the left arrow.

*Note: The Universal Time Coordinated (UTC) time zone relative to Daylight Savings Time should also be set
correctly under Location Settings. The Maritime Provinces and most of Labrador use Atlantic Time at UTC -3
during Daylight Savings Time and -4 during standard time. Newfoundland and southeastern Labrador are on
Newfoundland Time at UTC -2 % during Daylight Savings Time and -3 % during standard time.

Step 9- Set sunrise/sunset time: Move down to “Sunrise/Sunset Type” and select it using the “Enter/Menu”
button. Next to “Solar” it should say “sunrise/set”, if not, select this option using the arrow keys and press
the right arrow to save. Double check that the indicated times at the bottom of the screen are correct for
the current date and location, then press the left arrow button to return to Settings.

Figure 66. Set sunrise/sunset type (Step 9).

Step 10- Set LED indicator: Press the down arrow to the “LED Indicator” option (skip “Delay Start” and
“Battery Cutoff”), and select this option using the “Enter/Menu” button. Press the left arrow button to move
past “Mode” and select “5 minutes only”, and then press the right arrow to save.

*Note: This choice is optional and is a matter of preference to save battery life.

Press the left arrow button to return to “Settings”, and the left arrow again to exit “Settings” and return to
the “Main Menu”.
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Step 11- Export schedule and settings: Press the down arrow to navigate to “Schedule” and select it using
the “Enter/Menu” button. Press the down arrow again to navigate to “Export Sched+Setts” and select it
using the “Enter/Menu” button. The screen should say “Stand by...” and then “Schedule Exported” before
returning automatically to the “Schedule Settings”.

*Note: This is optional but will export all of the recently input schedule settings to the SD card, that way the
card can be used to share schedule settings between detectors.

*Note: Not all of the settings will transfer, so each setting should be checked each time.
*Note: When exporting/importing schedules, the following settings do not transfer:
Date and Time: Time
Location: Latitude

Longitude

Timezone

Every other setting should transfer, but should be checked for verification.

Use the left arrow key to return to the “Main Menu”.

ER
BIOACOUSTICS RECORDER BIOACOUSTICS RECORD

CHECK
STATUS

Figure 67. Export the schedule and settings (Step 11).
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Step 12- Calibrate microphone: Under the Utilities menu, microphone calibration settings can be found.
Use this in conjunction with the Wildlife Acoustics Ultrasonic Calibrator for Ultrasonic Microphones (sold
separately). This calibrator emits an ultrasonic signal that can be used to test the sensitivity of ultrasonic
microphones. Microphones should be tested before each field season, before each deployment if possible,
and when troubleshooting is required (to test whether microphone sensitivity loss can be ruled out as an
issue). Navigate to “Calibrate Mic” under “Utilities”. Set the ultrasonic calibrator to “CAL” (calibrate), it will
now emit a constant 40 kHz tone.

Place the SMM-U2 microphone (connected to

the SM4Bat detector) flat on the calibrator; slide

it forward until it touches the switches. If the
SM4Bat calibrator screen reads -47 dB or higher
(less negative, closer to 0) the microphone passed
the sensitivity test. If it reads below -47 (more
negative) than it should not be used and should be
replaced or repaired.

Figure 68. Calibrate microphone (Step 12).

Figure 69. Hemidirectional microphone calibration.

Image from Wildlife Acoustics

The SM4 detector set-up is now complete, if the detector is not being deployed until a later date, the
detector can be turned off by moving the black switch on the top right of the detector to “EXT” to save
battery life.

For more details on SM4Bat and other detectors, see the NABat Guide to Acoustic Detector Settings.
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3.4 Field Deployment
3.4.1 Detector Field Deployment for Stationary Point Surveys

Bat echolocation calls change in high clutter areas (places with many obstacles such as branches) both

due to how sound echoes off of surfaces as well as due to bats changing the way they echolocate when
there is more clutter in the environment. To ensure high quality bat echolocation calls are recorded that
can be identified to species with a high degree of certainty it is important to choose monitoring sites
strategically. Microphones should be positioned 3 to 5 meters from any clutter (such as trees, hedges,
walls). Microphones should also be placed more than 1.4 meters above the ground and kept horizontal (if
water resistant, like the SMM-U2) or angled down at 45 degrees (if not waterproof, like the SMM-U1). For
security, we recommend that detectors are locked onto poles or trees. Set up detectors before deployment
but do not start detectors until fully deployed and ensure the microphone cable is properly plugged in.
Finally, turn the power switch to “INT” to switch the detector on and press the “SCHEDULE START” button.
The detector screen will indicate “Going to sleep until...”, which time should be 30 minutes before sunset.

‘Photo S.y'Jb—rdi Segers

Figure 70. Microphone field deployment: omnidirectional microphone (left) and hemidirectional
microphone (right).

3.4.1.1 SM4Bat Detector Field Check for Stationary Point Surveys

Step 1- Select the “CHECK STATUS” button. If functioning properly it should say “Going to sleep until the
activation date at the pre-set time (30 minutes before sunset)”.

Step 2- While the “CHECK STATUS” screen is still open on the detector screen; select the “SCHEDULE STOP”
button. This will stop the current schedule and allow access to the “Main Menu”.

Step 3- The screen should now be on the “Main Menu”. Again, select the “CHECK STATUS” button. This will
show the status of the memory cards, microphone, and batteries.
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3.4.1.1.1 Microphone

The microphone information should read as “Mic: U2”, which means that the microphone cable is
connected to the detector in the MIC socket. If it reads “Mic: NA”, the microphone cable is not connected
properly and will need to be connected before recording can begin.

*Note: If the microphone is not connected properly to the microphone cable, but the cable is connected
properly to the detector, the microphone status will still read as “Mic: U2”, however, no recording will be
able to take place. Periodically check that the microphone is properly attached to the microphone cable.

3.4.1.1.2 Battery

The battery life will read as “Bat: x.x V”. Generally, new D batteries will have a voltage of anywhere between
6.1 and 6.5. In order for the detector to properly record the bat calls, the battery should not fall anywhere
below a minimum of 4.5 V. In order to change the batteries, open up the internal section of the detector by
placing pressure on the round indentation on the side.

3.4.1.1.3 SD Cards

The SM4 has two SD card slots, SDA and SDB. Next to the name of the slot will be the amount of data
captured on the memory card in gigabytes (GB). For example, if it reads “SDA: 1/64”, this means that there is
a 64 GB memory card in slot A with approximately 1 GB of data. Anything below 1 GB will read as 0 GB, but
this does not necessarily mean that there is no data on the memory card. If there is no memory card placed
in the slot it will read “EMPTY”. There must be at least one memory card in a slot in order to record data.
When changing a memory card, pop the memory card out of the slot on the side of the detector by first
gently pressing the SD card until it pops out and then replacing the removed SD card with a new memory
card. After changing the memory card ensure that the detector can properly read the card by again selecting
the “CHECK STATUS” button. Next to the slot that the card was placed in, it should read 0/64.

*Note: Ensure the new SD card has been reformatted (described in Section 3.3.1. Step 3).

*Note: If changing to a new memory card, it may be desirable to export the schedule and settings from the
detector on to the new memory card. This is not necessary, but will allow the schedule to be shared with
another detector or to be saved as a computer file; the schedule will be easily transferable via the SD card.
Saving the schedule and settings to a SD card can be done by going into “Main Menu”, “Schedule”, “Export
Sched+Setts” and selecting the “Enter/Menu” button.

Additionally, it may be beneficial to quickly review the detector settings to ensure that the settings are the
same after changing a SD card or the batteries (the settings should not change, this is just a precaution).

g g g
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Figure 71. Microphone, battery, and SD card status (Step 3).

Step 4- After the microphone has been checked, and the batteries and SD card have been checked and/
or changed, the detector is ready to re-start its schedule. Select the “SCHEDULE START” button and the
detector will go to sleep again.

*Note: If there is no attached microphone cable or SD card inside a slot, a warning will be given at this
point).

Now, if the “CHECK STATUS” button is selected it should again say, “Going to sleep until the activation date at
the pre-set time (30 minutes before sunset)”.

Now the detector field check is complete.

BIOACOUSTICS RECORDER

Figure 72. Select the “SCHEDULE START” button and the detector will go to sleep again (Step 4).
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3.4.2 Detector Field Deployment for Mobile Transects

It is highly recommended that a GPS track is created with a GPS unit during the mobile transect. Unless
the GPS Module for SM4 detectors is used, a separate, hand-held GPS unit can be used. Consult the user
manual of the GPS unit to determine how to activate and save tracks. When using an external GPS, ensure
the SM4Bat time settings are exactly the same as the time indicated by the GPS (which is always accurate)
for later cross referencing. If no GPS unit is available a mobile transect can still be conducted with data
associated to a GRTS cell. The NABat website has a tool that automatically estimates the location of mobile
transect bat detections based on time and transect route. See Section 4.8.2.1 in this document on how to
enter the mobile route into the NABat database.

*Note: A SM3BAT detector recording in WAC mode with a GPS attached will create a track log. Similarly, if a
Titley Scientific detector (Swift, Express, Walkabout) is being used, these units have a transect mode which
will automatically log the track in addition to embedding waypoints of recordings into file metadata.

The acoustic detector remains inside the vehicle and the plastic cover can be kept open for visual monitoring
by the passenger. The microphone will have to be mounted outside the vehicle, pointing straight up. While
there are no ready-made rigs to mount microphones on a car, custom rigs can be easily made with pieces of
wood or plastic, held in place by sunroof or passenger window of the vehicle. Ensure that the microphone
projects entirely above the highest point of the vehicle, so that the sides of the vehicle cannot block any
sounds from reaching the microphone.

Set up detectors before deployment but do not start detectors until fully deployed and ensure the
microphone cable is properly plugged in. Finally, turn the power switch to “INT” to switch the detector

on and start recording by pressing the “SCHEDULE START” button. Wait to start recording until the mobile
transect has commenced to prevent potentially recording bat passes that should not be included in the
mobile transect data analysis. When the “SCHEDULE START” button is pressed, the detector will start
recording immediately. The screen should say “Preparing to record” with the current date and time at the
top of the screen. Underneath it will say “CONTINUOUS”, which indicates that it will record continuously
until the schedule has been stopped. Then “Preparing to record” will change to “Currently Recording” and
below it will either say “ARMED” (the detector is primed to begin recording as soon as the microphone

is triggered), “TRIGGERED” (a recording has been triggered), or “PREPARING” (the detector is saving the
recorded file to the SD card). At the end of the mobile transect press the “SCHEDULE STOP” button to stop
recording.

Figure 73. SM4Bat GPS unit.

Image from Wildlife Acoustics
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3.5 Site Data

Ancillary data should be collected, including: deployment location (including GRTS cell ID), habitat type,
detector and microphone identifiers, microphone height, and microphone orientation (see Sections 7.1 and
7.2). Metadata sheets with additional fields can be downloaded from the NABat website.

3.6 Common Deployment Issues and Troubleshooting

3.6.1 “DIRTY” SD Cards

Sometimes when SM4 Bat detectors are retrieved, the SD card status reads as “dirty”. This indicates that
there was a power issue when the detector was writing data to the memory card, most likely caused by
discharged batteries, and the detector has protected the memory card from losing any of the data already
stored on it (becoming corrupt) by preventing any more changes to be made to those data. Thus, no more
data is stored after the power issue occurred, but any data saved before the interruption will be secured
and accessible on the card. Always use new alkaline batteries or fully charged rechargeable batteries when
deploying detectors to minimise risk of cards become write-protected due to a sudden loss of power.

3.6.2 High Clutter Habitat

Data containing fragmented bat calls are hard to read. Therefore, as described earlier, microphones should
be placed in areas with low clutter and no reflective surfaces. If leaves, branches, or other clutter are near
the microphone, and thus between the microphone and the bats, only fragments of calls might be recorded,
making it very hard to identify species. Similarly, flat, reflective surfaces create multiple echoes of a bat
echolocation call, which can make species ID difficult. Place microphones away from clutter and reflective
surfaces to increase the recording quality of bat echolocation calls, which makes species ID easier.

Figure 74. If leaves, branches, or other clutter are near the
microphone only fragments of calls might be recorded.
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3.6.3 Microphone Sensitivity

If no data were recorded during deployment, use the Wildlife Acoustics Ultrasonic Calibrator for Ultrasonic
Microphones (see Section 3.3.1. Step 12) to test whether the microphone is faulty. This test cannot account
for improperly connected microphones or cables during deployment.

*Note: SMM-U1 microphones require a slightly different setup for calibration than SMM-U2 microphones.
Consult the SM4Bat user manual for these details.

3.6.4 Firmware Update

Always ensure that the SM4Bat detector is operating with the latest firmware version, this decreases
chances of errors due to incompatibility with new brands or models of SD cards or other bugs caused by the
detector. The current firmware version can be read from the main screen of the SM4Bat detector, reading,
for example: “R:2.2.5”. Visit https://www.wildlifeacoustics.com/account/downloads/firmware and log

in to download the latest firmware version. Copy the file to an SD card (in the top layer of the directory,

i.e., not in any folder). Insert the card into the SM4Bat. Navigate to “Main Menu”, “Utilities”, “-Firmware
Update”. Select the Firmware file and give the detector a moment to finalise the update. Check on the main
screen if the firmware version is indeed updated by pressing the “CHECK STATUS” button.

Figure 75. Always ensure that the SM4Bat detector is operating with
the latest firmware version.
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Section 4. Data Analysis

4.1 Preparing Acoustic Files

4.1.1 Organising Data for Analysis

Before transferring the data to a computer, set up the following organisational system:
Step 1- Create a folder called Organisation NABat Year (e.g., CWHC NABat 2020).

Step 2- Inside this folder, create two subfolders: 1. Raw Data Year (e.g., 2020)
2. Processed Data Year (e.g., 2020)

Step 3- Inside each of these subfolders, create two more subfolders: 1. Stationary Survey Year (e.g., 2020)
2. Mobile Transect Year (e.g., 2020)

Step 4- In the Processed Data subfolder create two additional subfolders:
1. Stationary Survey Metadata Year (e.g., 2020)
2. Mobile Transect Metadata Year (e.g., 2020)

Step 5- When removing data from a SD card, select a name for the file that includes a unique location and
date identifier so in the future, it can be determined which detector recorded which data. Location may
mean the type of habitat where the recording occurred, or another distinguishing and meaningful feature
(e.g., Forest Trail 2020). The mobile transect subfolder can be named “Mobile Transect Year” (e.g., Mobile
Transect 2020), but if multiple mobile transects are done, ensure they are labelled individually in a unique
manner (e.g., Mobile Transect (June 20th, 2020)). All of the stationary point survey data (from two to four
sites) and the mobile transect data should be copied directly from the SD cards into the appropriate Raw
Data subfolders (e.g., C:/CWHC NABat 2020/Raw Data 2020/Stationary Survey 2020/Forest Trail 2020).

Step 6- Lastly, in the Processed Data subfolder, create identical file folders to those described above (i.e., one
for each stationary point survey site in the Stationary Survey subfolder, and one for each mobile transect in
the Mobile Transect subfolder (e.g., C:/CWHC NABat 2020/Processed Data 2020/Stationary Survey 2020/
Forest Trail 2020).

*Note: The SM4 detectors may automatically create a separate “Data” subfolder within the folder for each
site. This “Data” subfolder can be left within the folder for the site.
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Figure 76. File folder organisational system for acoustic data. The
stars indicate the file folders where the raw data are stored.
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4.1.2 Transferring Data from Detector to Computer

When the bat detectors are retrieved from the field, it is time to transfer the acoustic data from the SD
card(s) in the detector onto a computer hard drive for backup storage and data analysis. As a precautionary
measure, first shut the detector off by switching the black switch on its top right side from INT to EXT. The
batteries can also be removed at this time if the detector is not to be used again in the near future. All of the
data are recorded on a SD card, so the SD card(s) can simply be removed from the SD slot(s) in the detector
and inserted into a SD slot in a computer. The SD card should show up on the computer directory (in the list
of devices) as a SD card drive under “Computer”. Simply click on this drive to see the available data. These
data can subsequently be copied to another folder on the computer, and ideally backed up on a secondary
device (e.g., external hard drive) if possible. When the data are uploaded to the NABat website, they can
also be safely accessed online. After the data are safely copied to a computer and verified to be in good
condition, reformat the SD card in the detector (see Section 3.3.1 Step 3). Use the organisational system
created in Section 4.4.1 to sort and store the data.
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475 Libraries ¢ ‘x (GY) student_appl : .x (H:) PM 4 (K:) PATHMICRO ' .x (L) STAFF_GROUP

> 5 Documents
p J’ Music

> (=) Pictures

> B videos

—
:__ 4% Computer 2
= isk (C:)

> L (G:) student_appl

> Cg (H:) PM

» L@ (K:) PATHMICRO
» L (L:) STAFF_GROUP

B i\! Network

Figure 77. Transfer the acoustic data from the SD card(s) onto a computer.
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4.2 Introduction to the NABat Website
4.2.1 Creating a NABat Account

To upload the data to the NABat website, first request an account. Go to the NABat website and select the
orange “Partner Portal” button at the top right of the page.

*Note: Use Google Chrome or Mozilla Firefox as the internet browser. The images below show the NABat
website using Google Chrome. If Mozilla Firefox is used, the layout of the website will be slightly different.

Resources What's New Partner Portal

-ument

—A L

Figure 78. Go to the NABat website and select the orange
“Partner Portal” button at the top right of the page.

This progresses to a page where “Login/Request an Account” is at the top right of the screen.

NABat is an international and interagency program that aims to conserve North American bat populations
by providing standardized survey data from across the continent.
NABat works to do the following: - + b k.
» Ering together an extensive netwark o 2 US, Canada and Mexico |
+ Implement standardized protocols 10 d statistically sound pool of data
 Uise the data 10 assess the status and trends of North American bats at kocal, regional and range-wide scales
Why it matters:

= North American bat populations face threats:

Figure 79. This progresses to a page where “Login/Request
an Account” is at the top right of the screen.
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Click on “Login/Request an Account” and on the new screen go to the “Non-DOI users” section and click the
link.

Other ScienceBase Accounts

ScienceBase Username

ScienceBase Password

Log In with ScienceBase

DOI Users:

Figure 80. Click on “Login/Request an Account”.

This will open a new page where there are several fields that must be completed. For the Sponsor (USGS
email) field use the following e-mail address: breichert@usgs.gov.

New User Registration

——  breichert@usgs.gov

Figure 81. Complete the fields.

Once the sponsor approves the account, an e-mail will be sent to the e-mail address associated with the
account. Click on the link in the e-mail.

New ScienceBase Account Insox x

sciencebase@usgs.gov

Jome are niow being managed as a part of ScienceBase.

« Reply » Forward

Figure 82. Click on the link in the e-mail.
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Put the username included in the e-mail (e-mail address) and the temporary password given in the e-mail,
before clicking the “Login” button.

DOI users: Please use your ScienceBase username (email address) and Active Directory password,

Non-DOI users: Please use your my.usgs.gov usemame (email address) and password. To request an
account, users outside the Department of Interior must be sponsored by a USGS employes. To sign up,
g0 here.

I've forgotten my password.

» MNon-DOI wsers can reset their password here
» For help with Active Directory credentials, DOT users can contact the USGS Service Desk at 703-
648-HELP (4357) or USGS Senvice Desk Web Page (requires USGS intranet access)

WARNING TO USERS OF THIS SYSTEM

£ any time, Al information, induding personal
L wd users of this system are reminded that such
: doas ccour, Tharefors, thare should be no axpactation of privacy t of
ging int this agency compuier system, you acknowledge and corsent T
o gollecrad during monitonng may ba |

Figure 83. Put the username included in the e-mail (e-mail
address) and the temporary password given in the e-mail.

This will open another webpage where the password for the account can be changed. In the “Current
password” field, type the password provided in the e-mail above, and then create a new password using the
two fields below. Click on the blue “Save” button to save the new password.

aUSGS

serence for a changing workd

New Password

Confirm New Password

ScienceBase-Directory Version: 3.2.2 | Report a Problem | For General Contact'Questions | ScienceBase Notify
Build Version: 3.2.1-3-g53di7eb (2020-03-03 07:41)

tvacy Policy | Legal | Pl

riment of the Interior | DOI Inspector General | White House | E-gov | No Fear Act | FOIA

Figure 84. Click on the blue “Save” button to save the new
password.
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This opens another page saying that the password change was successful.

spence for s changmg woerkd

ZUSGS

/@ ScienceBase-Directory

Go to ScienceBase-Catalog =

ScienceBase-Diractory Version: 3.2 2 | Report a Problem | For General ContactQuesbions | ScienceBase Notify
Build Version: 3.2 1-3-g53dfTeb (2020-03-03 07:41)

DOl Privacy Policy | Legal | Accessibiliy | Site Map | Contact USGS

U.S. Department of the Interior | DO Inspector General | White House | E-pov | Mo FearAct | FOLA

Figure 85. This opens another page saying that the
password change was successful.

Go back to the NABat login page and enter the e-mail address and new password under “Other ScienceBase
Accounts”, and click the blue “Log In with ScienceBase” button. Once this is done, login is possible.

*Note: ScienceBase now requires a password change every 90 days.

Experimental: External Accounts

Log in with login.gov

Other ScienceBase Accounts

creenshot3202020-04-03%2014,17.52.png?dI=0

ScienceBase Password
g | Log In with ScienceBase b

DOl Users: Click t

Non-DOI users: Pleas S8

Figure 86. Enter the e-mail address and new password
under “Other ScienceBase Accounts”.
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4.2.2 Creating a NABat Project

Go back to the above website and select “Login” at the top right. Enter the username and password created
in Section 4.2.1 and select the green “Login” button below. This should automatically bring up “Projects”,
but if not, then select “Projects” next to “Home” at the top left side of the page. The first time data are

uploaded to NABat, a new project will have to be created. Select the “Add New Project” button to the right
above the map.

. MRCMCARAE,

_ cmungﬂid_yn_, T
3

=

. .
MONGOLIA
%,,%l

o
J5 Leatet| Ponersd by Esl| National Geographiz, DeLorme, HERE, UNEP-/\CMC, USGS, NASA. ESA, METL NRCAN, GEBCO, NOA, incrament P Corp

Figure 87. Select the “Add New Project” button to the right above the map.

On the new page, fill in all of the required fields.

*Note: The “Owning Organization” field cannot be edited. If the desired organisation is not already in the

dropdown list, please contact Dane Smith (danesmith@contractor.usgs.gov) with the name and address of
the new organization and ask that it be added to the list.

Create A New Project

* are required fields
Project Name*
I CWHC NABat Prince Edward Island
Description*
| NABat project that includes stationary point surveys. mobile transects and extemnal roost counts inside Environment and Climate Change Canada community-nominated pricrity place Atlantic Region coastal beaches, dunes, and marshes,
Owning Organization*

I Canadian Wildiife Health Cooperative

Members

Name Organization Project Affiliation | Cell Selection Permissions | Species List Permissions | Survey Permissions |

McBuney, Tessa (tmcbumey @cwheerest.cal ;m:,’:” Project Leader v‘ I Full Access - Add Cells, Remove Cells, and Change Status | | Full Access - Add and Remove Species Lists
Health
Cooperative

Full Acces - A, Remave, and £t Deploymens | | Full Acces - A, Remave, and it Surveys

Figure 88. On the new page, fill in all of the required fields.
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Under “Members” add every person that should be able to access and upload the data. Under “Project
Affiliation” the Project Leader and other contributors (e.g., biologists, researchers) can be designated.

*Note: Ensure that at least one individual is designated as a Project Leader.

New people can be added by selecting the blue “Add User” button on the right. At this point, the provincial
coordinator should also be added so they are able to access the data. Under the four “Permissions” columns
it can be indicated how much access each individual has to various aspects of the project. Provincial
coordinators should be given Full Access in each category.

Description”

| Enter detailed description of g. Our NABat project includes stationary point acoustic surveys conducted across National Wikilife Refuges in the Pacific Northwest Region (R1), coordinated by the R1 Inventory and Monitoring Program

Ouning Organizstion*

Name tionf Project Affiliation §] Cell Selection Permissions | Species List Permissions | Deployment Permissions | Survey Permissions |

Add User
Canadian

P Project Leader ¥ ull Access - emove v | | Fullisccess - Add and Remove Species Lists ¥ | | Full Access - Add, Remove, and Edit Depleyments ¥ | | Full Access - Ads, Remove, and Edit Surveys
Health 5, and Change Status D —
Cooperative i s an =

s
| Limited Access - Resd Only
Ne Access.

MeBurmey, Tessa (meburney@ewhe-resf.ca)

GRTS Selection

Legacy Data: Were your survey locations (e.g. caves, mines, stationary acoustic point locations, mobile accustic routes) prior to, or of, the NAgat sample design? Sl One
Sample Frame™ I

Select Sample Frame to enable evoulating NABAt grid cellsFind cells based on Lat/Lon

Figure 89. Under “Members” add every person that should be able to access and upload the data.

Under “GRTS Selection” select the appropriate option under “Sample Design” (likely the “NABat: Survey
locations were established following the NABat sample design.” option). Under “Grid Sample Frame” select
“Canada 10x10km Grid”.

GRTS Selection
I Sample Design*

| MABat: Survey locations were established following the NABat sample design.

Were your survey locations (2.g. caves, mines, stationary acoustic point locations, mobile acoustic routes) established prior to, or selected without consideration of, the NABat sample design?

I Grid Sample Frame* | Canada 10x10km Grid

Select sample Frame to enable evaluating NABat grid cells.Find cells based on Latnon

Survey Locations
This project is using the NABat sample design selected above. Flease document your grid cell selection process by dlicking on the Cell Selection Tool.

NABat Data Use and Sharing Agreement

1. Data Storage

© Data are stored in a secure enterprise-level database. Each record designated as restricted access by the NABat Partner will be tagged in the NABat database regarding public accessibility.
2. Data ownership

& Datawill remain the property of the MABat Partner contributing it
3. NABat Internal Data Usage

o By contributing data te the North American Bat Manitoring Program (NABat), | consent that NABat staff will have access to all data contributed to the program for the following uses: published and unpublished annual and multi-annual species assessments and reports in|

Bepont acabses for orogam Al detailed reports focused on specific speci f concern and proqram ficn and cutreach materizls o Leporis and other matenials all data yall be repoted at the god cell level unless poor o

Figure 90. For “Sample Frame” select “Canada 10x10km Grid”.
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One of the benefits of NABat, as previously discussed, is that they use the uploaded data to internally
conduct assessments of bat species across North America. A new feature of the website is to give the

option to also have the data available for public access. It is recommended that “Never do” is selected, or
that the public access drop-down lists are left blank until there is consultation with a provincial biologist.
The first permission is to allow public access to location coordinates for caves, mines, and roosts, which are
extremely sensitive sites for bat recovery and often occur on private land. These data should not be shared
without the permission of provincial biologists. After completion of the public access section, select the blue
“Proceed to Cell Selection” at the bottom right.

| 4. Public Access |

L Location Information - NABat GRS Cell

—> [Gramaty]

1. Location Information - Caves, Mines, & Roosts

5. Access to Project Data by project members

6. Thirc-Party Data Sharing
saby Nagat

Figure 91. It is recommended that “Never do” is selected
until there is consultation with a provincial biologist.

Now, if the Canada sample frame was properly selected, a map of Canada is shown and there is a drop-
down list of Canadian provinces when “Select State” is chosen. Select the province of interest, which will
place a blue NABat grid over the province of choice (it may appear as solid blue until the map is zoomed in
on, either by scrolling with the mouse or selecting the “+” button at the top left of the map).

o S o nary Acoustic Peint Survey

Full Access - Add Cells, Remove Cells, and Change Status §

= s Tl
i
sescstme  v) foer ~ [setectrsgicion ~|[setecteriony  ~|[rr | [N |EEEEY ; P -
— ¥ Select Survey Types Back To Projed -ancel Save
ect Stat S s ; h g ‘f}_ 2 < .
oy e st S -

British Columbia - 3 R 7G = ] te Acoustic Transect Survey
Manitcba 4 , < g B | al Winter Hibernaculum Survey
New Brunswick o R o [ a1 Summer Maternity Colony Survey
Newioundland and Labrador [ O Mark And Recapture Survey

Northwest Temitories 4 » [0 emergence Count Survey

Evaluate Claimed NABat GRTS Cells Items per page:[5_~|

W GRISCalID ¥ Location &

Figure 92. Select the province of interest.
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To see the NABat priority monitoring cells for the province, select the white button with grey squares in the
top right of the map, and select “NABat Priority Cells (by state/province)” from the drop-down list. Now,
the NABat priority monitoring cells should appear highlighted in green. Another useful layer from the drop-
down list is “NABat Project Locations”, which will show all current NABat projects on the map with blue pins
if it is selected from the drop-down list. Select the monitoring cell (specifications can be filled in above the
map to narrow down the search, or the map can be zoomed in on by double clicking on a cell). More than
one site can be selected if the NABat site spans two of the GRTS cells (just click on both cells). To reset the
map, select the red “Cancel” button at the right of the screen.

earch GRTS Cell ID .g. 119338 E} un Bl Add Fitered Cells to Project + | = i NABat Cell Selection - CWHC NABat Prince Edward Island

* g, O opanStrset Map U stat vey Full Access - Add Cells, Remave Cells, 319

Prince Edward Islan v || Select County || Select Jurisdiction v || select Priority "'H“J Clear i

Back To Projec

I O Mark And Recapture Survey
10 emergence Count Survey

Evaluate Claimed NABat GRTS Cells [tems per page:[5 ¥ |

L ] GRTS Cell ID = Location ¢

urmne Datadase
() nagat Project Locatons

Figure 93. To see the NABat priority monitoring cells for the province,
select the white button with grey squares in the top right of the map, and
select “NABat Priority Cells (by state/province)” from the drop-down list.

When a cell is selected, it shows up to the right of the map with a “GRTS Cell ID”. Above, the types of
monitoring done at the site can be selected next to the coloured boxes. Select next to the purple box
for stationary point surveys, select next to the pink box for mobile transects, and next to the green box
for emergence counts. Now next to the GRTS Cell ID new columns will appear, depending on the type of
monitoring that was selected.

[ T )
Brince Edward Islan v || Select County [ select wrisdiction v | [ m .
= a— lec ypes 5 3 Cancet | s
- B : . el ey Type: Back To Project | Cancel || Save

Full Access - Add Cells, Remove Cells, and Change Status §

[ O Mark And Recapture Survey

0] B Emergence Count Survey E

Evaluate Claimed NABat GRTS Cells Items per page:[5 v

W GRTSCElID & Location & ion : [ staticnary Acoustic Point Survey ¢ Jnkl Mobile Acoustic Transect Sur
Edward ot =
i

Not selected for surTey ¥ Notselected for SUTTET=TY

4 Tessa McBurney June 22, 2020 Tessa McBurney June 22. 2020

Figure 94. The types of monitoring done at the site can be selected next to
the coloured boxes.
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If stationary acoustic point surveys were conducted, under this column, select “Selected for survey”. Do
this for every type of monitoring that was done at this site. If a required column is not there, check the
appropriate box above next to the coloured boxes. If a specific type of survey was unable to be done in the
GRTS cell, this can be specified here as well. For example, if a mobile transect was unable to be conducted
because there was not a suitable length of roadway, still select the Mobile Acoustic Transect Survey next to
the pink box, but then under the Mobile Acoustic Transect Survey column select “Not selected for survey :
Absence of >25km roads for mobile transects” from the drop-down list.

[ —
Prince Edward Islan v || Select County v || Select Jurisdiction v || selectpriority  v|[ 2 —— T
S &l - ~ Select Survey Type: ack To Projec ancel | Save
3 o N
o 1

Il 5 stationary Acoustic Point Survey Full Access - Add Cells, Remove Cells, and Change Status §
[ B3 Mobile Acoustic Transect Survey

[ D internal Winter Hibernaculum Survey

[ D intemal Summer Matemity Colony Survey

B 0 Mark And Recapture Survey

X1 B2 Emergence Count Survey

Evaluate Claimed NABat GRTS Cells _Items per page:

Lo
+ [EEEE) staticnary Acoustic Point Survey = [[TIRSR | Mobile Acoustic Transect Survey i m Emergence Count 5uqu=

Mot selected for survey : Lack of resource | Mot selected for survey : Lack of resource ¥ Not selected for survey : Lack of n v

Not selected for survey : No Permission Tessa McBumey June 22, 2020
Selected for survey
Selected as oversample (Le.. backup grid cell)
Mot selected for survey : Absence of »25km roads for mobile transects
rvey : Lack of resources

Figure 95. Select “Selected for survey” for every type of
monitoring that was done at this site.

Next select the green “Save” button above the project information to establish and save the project.

*Note: If no survey type is selected for a cell (i.e., none of the coloured boxes are selected), the chosen GRTS
cell will not save to the project even after selecting the “Save” button before moving to another page. If this

happens, within the desired project the “Proceed to Cell Selection” button will have to be selected again and
the GRTS cell will have to be re-selected, this time ensuring that at least one survey type is chosen using the

coloured boxes.

—u Search GRTS Cell ID e.g. 119338 t‘ m ‘E Add Filtered Cells to Project + | ~ i NABat Cell Selection - CWHC NABat Prince Edward Island
Prince Edward klan v || Select County - | Sa\ftt Jurisdiction V| | Select anny\ \‘l + Select Survey Types =
\
RN 1 \

e o 4 A [l B stationary Acoustic Point Survey Full Access - Add Cells, Remove Cells, and Change $tatus &
[l 8 mobile Acoustic Transect Survey
] O internal winter Hibernaculum Survey
[)Omternal Summer Matemity Colony Survey
[l O Mark and Recapture Survey
[T B emergence Count Survey

Evaluate Claimed NABat GRTS Cells Items per page:[5 | & sy
otas & m Stationary Acoustic Point Survey % m Mobile Acoustic Transect Survay & Emergence Count Survey %
Selected for survey v || Notselected for survey : No Permission ¥ | Selected for survey b
‘ Tessa McBurney June 22, 2020 Tessa McBurney June 22, 2020 Tessa McBurney June 22, 2020

Figure 96. Next select the green “Save” button above the project
information to establish and save the project.
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If for some reason a mistake is made that cannot be changed and that project needs to be deleted, go to the
“Projects” page, and click on the project that needs to be deleted. Once this is done, click on the small, red
button with a trash can icon, next to “Reporting”, and when asked for confirmation of whether the project
should be deleted, select the red “Delete” button at the bottom of the pop-up window. That will remove the
project.

Help
cE b t

ssa McBumey tmcbumey@cwhc-resfica Logor
NABat Guidance Documentation @ @ Cell Selection Tool @ Upload Audio Recordings B L @ Upload SurveyData B L ~
ountData  Bulk Upload Status
Explore Project Data & | [ Reporting B | uDuz

Date Created: June 22, 2020 at 10:20:46 PM GMT-3 NAEBat project that includes stationary point surveys, mobile transects and external roost counts inside Environment and Climate Change Canada
‘community-nominated priority place Atlantic Region coastal beaches, dunes, and marshes.

NABat Project Identifier: 650 Description:

Owning Organization: Canadian wildlife Health Cooperative

Sample Frame: Canada 10x10km Grid

butk upload process to odd additional survey locations. (1

Mobile Acoustic Transect Deployments -

No Mobile Acoustic Transect Deployments. To Add, dlick on the I dropdown above.

Figure 97. If for some reason a mistake is made that cannot be changed and that
project needs to be deleted, click on the small, red button with a trash can icon.
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4.3 Spectrogram Software
4.3.1 Introduction to Kaleidoscope

There are many great software options available for reading acoustic data, including Sonobat, AnalookW,
Anabat Insight, Bat Call Identification (BCID), and Kaleidoscope. Each program has its strengths and
weaknesses for analysing bat acoustic data, so if purchasing software, do research and select the program
that best suits the needs of the project. For the purposes of this training guide, one program was selected as
an example for practical reasons, and thus, only Wildlife Acoustics Kaleidoscope software will be described
within this guide. This software program was chosen because a free version is available, it is able to directly
analyse both full spectrum and zero-cross files (described in Section 4.3.2), and there is a statistically-based
auto identification option that can be purchased.

To download the free Kaleidoscope software, go to the Wildlife Acoustics website, where it is necessary to
first create an account. Click on “My Account” on the top of the page, which opens the Log In page.

(!) covID9: We are shipping within 3-5 business days. Contact sales if you need your order sooner. ead more

SEARCH OUR SITE Q MYACCOUNT  CONTACTUS  RESELLERS  STORE ‘E

(¢-<) WILDLIFE

Products »~  Resources Customer Stories  GrantProgram ~  AboutUs

i
o

. > L
'I -._'

WE Llﬁ‘iu

To wwouge. To OMfLPA{?—‘I'NETZ&- ;

'
..,

Figure 98. Click on “My Account” on the top of the page, which opens the Log In page.

Select the “Request Account / Reset Password” button.

EMAIL ADDRESS OR NICKNAME PASSWORD

I tmebumey@ewhe-resf ca ‘ |

Don't have an account yet? Or forgotten your password?

|I REQUEST ACCOUNT / RESET PASSWORD I |

,," £ “\\ ‘ﬂ'l I n' I t : UPCOMING EVENTS HELPFUL LINKS

Figure 99. Select the “Request Account / Reset Password” button.
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Then add an e-mail address, and select the box agreeing to terms of use before clicking the red “Create New
Account” button. An e-mail will be sent with a link to a webpage where all the required fields must be filled
in before selecting the “Create Account” button at the bottom of the page. The registered e-mail account
and new password will enable login into the “My Account” page.

(o) WILDLIFE

Products ~  Resources ~  Customer Stories  GrantProgram ~  AboutUs

NEW ACCOUNT

Create a new account or reset forgotten password

EMAIL ADDRESS

‘ tmeburneymewhe-resf.cd |

accept the website, software and service terms of use
CREATE NEW ACCOUNT RESET PASSWORD

Back to login page

UPCOMING EVENTS HELPFUL LINKS
fr. S\ \ADNDL M1 IFE
This el .

Figure 100. All the required fields must be filled in before selecting
the “Create Account” button at the bottom of the page.

When logged in, select the “Resources” tab at the top of the webpage and scroll down to and select
“Downloads” (first option from top).

(=) WILDLIFE

Products ~»  Resources ~  Customer Stories  GrantProgram »~  AboutUs
Downloads

User Guides

MY ACCOUNT Frequently Asked Questions
Video Tutarials Jed i as: tessamcburney  ([TT

Binacoustics 101

Training Courses and Webinars
Y PROFLE ‘
My Profile -
UPDATE ACCOUNT Event Calendar

ACCOUNT HOLDER ORGANIZAT R
Tessa McBurney Canadian \WiRrur——.

E-MAIL PREFERENCES
SUBSCRIPTIONS

cLouD EMAIL ADDRESS EMAIL PREFERENCES

tmeburney@cwhe-resf.ca Tessa McBurney
BILL/SHIP PROFILES University of Prince Edward Island,
ORDER HISTORY ACCOUNT PASSWORD 550 University Avenue

crrreanr Charlattetown, Prince Edward Island
DOWNLOADS CIA4P3

KALEIDOSCOPE PRO TRIAL GAMADA

EDIT PROFILE

Figure 101. Select the “Resources” tab at the top of the webpage.
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On the new page, click on the Kaleidoscope icon.

Products ~~  Resources ~~  Customer Stories  GrantProgram ~  AboutUs

(o) WILDLIFE

MY ACCOUNT

& Loggedin as: tessameburney [T

MY PROFILE
Downloads

UPDATE ACCOUNT
E-MAIL PREFERENCES Mac0S Catalina users: please see our FAQ for additional installation instructions.

SUBSCRIPTIONS Select your product
cLOUD L
BILL/SHIP PROFILES
ORDER HISTORY
DOWNLOADS
KALEIDOSCOPE DEMO

SM Mini SM Mini Bat SM4 SM4BAT

Figure 102. Click on the Kaleidoscope icon.

Z00M MEETINGS

On the Downloads page, first select the desired computer operating system at the top of the box by clicking
on the red “PICK OS” button.

A Logged in as: tessameburney  [@]efa]i)g

MY PROFILE

UPDATE ACCOUNT
E-MAIL PREFERENCES MacOS Catalina users: please see our FAQ for additional installation instructions,

Downloads for Kaleidoscope

SUBSCRIPTIONS Back to all products
CcLOoUD Kaleidoscope Pro Analysis Software

Available for Windows, Mac 05, Red Hat Enterprise Linux 7, Debian 9, Ubuntu 18
BILL/SHIP PROFILES Note: Kaleidoscope Lite (formerly known as Kaleidoscope Free Viewer) is included in
ORDER HISTORY the Kaleidoscope Pro download link
Kaleidoscope will run on most modern computers produced in the past few years, If
DOWNLOADS you will be processing large data sets, we recommend using a computer with as

1 many fast processing cores and as much RAM as possible.
KALEIDOSCOPE PRO TRIAL For the best performance, all data should be processed from a hard drive or solid
state drive installed in the computer running Kaleidoscope, rather than an external
drive or network-connected drive.
Kaleidoscope is supported on Windows 7, 8.1, and 10, Red Hat Linux, and mac0510.8 or
later:

UPCOMING EVENTS HELPFUL LINKS
»
. Using Kaleidoscope Pro Cluster # Privacy Policy
>< WILDLIFE ing Kaleid Cli > Pri I

CQuWUSsSTICS | L%, Analysis for Birds and Land
c Animals [Intermediate)
Feb ? Warranties

> Legal Documentation

» Authorized Resellers

Figure 103. Select the desired computer operating system.
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Then click the “VIEW” button next to the appropriate icon (Windows, Mac OS, etc.).

CcLouD

BILL/SHIP PROFILES

ORDER HISTORY

DOWNLOADS

KALEIDOSCOPE DEMO

ZOOM MEETINGS

o Kaleidoscope Pro Analysis Software
Available for Windows, Mac 08, Debian 9, Ubuntu 18, Red Hat

Windows

Latest version: 5.3.5 (22 older versions available)

Released 2020-08-24, approved by U.S.FWS. using 5.0 classifiers with
balanced setting for MYOSOD/MYOSEP surveys or 5.21 classifiers for
MYOSEP only

Mac 0S

Latest version: 5.3.5

Released 2020-08-24, approved by U.S.FW.S. using 5.1.0 classifiers with
balanced setting for MYOSOD/MYOSEP surveys or 5.2.1 classifiers for
MYOSEP only

Debian 9

Latest version: 5.3.5

Released 2020-08-24 approved by U.S.FW.S. using 5.1.0 classifiers with
balanced setting for MYOSOD/MYOSEP surveys or 5.21 classifier for
MYOSEP only

Ubuntu 18

Latest version 5.3.5

Released 2020-08-24 approved by U.S.FW.S. using 5.1.0 classifiers with
balanced setting for MYOSOD/MYOSEP surveys or 52.1 classifiers for
MYOSEP only

Red Hat

Latest version: 5.3.5

Released 2020-08-24, approved by U.S.FW.S. using 5.1.0 classifiers with
balanced setting for MYOSOD/MYOSEP surveys or 5.21 classifiers for
MYOSEP only

Figure 104. Then click the “VIEW” button next to the appropriate
icon (Windows, Mac OS, etc.).

Next, select the latest version of software in the “DOWNLOAD VERSION” dropdown, check the box below,
and click on the dark grey “DOWNLOAD” button. Follow the usual computer prompts for downloading and

installing a program.

UPURTE ACCUUNT

E-MAIL PREFERENCES

SUBSCRIPTIONS

CLouD

BILL/SHIP PROFILES

ORDER HISTORY

DOWNLOADS

KALEIDOSCOPE DEMO

ZOOM MEETINGS

MacOS Catalina users: please see our FAD for additional installation instructions.

k to li

Kaleidoscope Pro Analysis Software

Released 2020-08-24, approved by U.S.FW.S. using 5.1.0 classifiers with balanced setting for MYOSOD/MYOSEP surveys or
5.2 classifiers for MYOSEP only

Latest Version 535

Oider versions 22 older versions available [[EET

Platform Windows

Fil i -5.3.5.exe

Download

JDOWNLOAD VERSION

5.3.5 (latest version) v

EXPORT CERTIFICATION FOR KALEIDOSCOPE PRO ANALYSIS SOFTWARE

T understand that this software is subject to U.S. export controls and that the export or reexport of this software may
require a license from the U.S. Government

1 certify that I am not located in, or a citizen or permanent resident of, Cuba, Iran, North Korea, Syria or the Crimea
Region of Ukraine. [ am not listed on the U.S. Consolidated List (see https: export.gov/csl-search), Ido not own 50%
or more of any entity listed o nthe Consolidated List. I will not ship, transfer, or transmit this software (directly or
indirectly) to any of the above named regions, to citizens or permanent residents of the above named regions, to any
persons or entities listed on the U.S. Consolidated list, or to any person or entity who owns more than 50% or more of
any entity listed on the Consolidated List.

checking this box, I am certifying the truthfulness of my response

|
DOWNLOAD
—

Figure 105. Click on the dark grey “DOWNLOAD” button.
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*Note: Kaleidoscope Version 5
or later required for this guide.

*Note: To assess the difference
between the free Kaleidoscope
version and the Kaleidoscope
Pro version, there is a 14-day
free trial of the professional
software. On the Downloads
page, select the “Kaleidoscope
Demo” bar on the left side

of the page. Once under
“Kaleidoscope Demo”, select
the “Start 14-Day Trial” at the
bottom of the page to get a
Kaleidoscope Demo license.
Open the already downloaded
Kaleidoscope software on the
computer and select “License”
at the top right, and then
“Install demo or permanent
license”. Lastly, enter the
Wildlife Acoustics account
e-mail address and the Demo
license that was given above,
and select the “Activate”
button on the bottom left to
start the free 14-day trial.

The free Kaleidoscope
software has two parts: the
converter (Section 4.4) and the
viewer (Section 4.3.3). Clicking
on the desktop shortcut on
the computer will open the
converter. Opening a recorded
audio file will automatically
open that file in the viewer.
Ensure “Bat Analysis Mode”

is always selected in the
Kaleidoscope converter for bat
acoustic monitoring.

Page 75

CREATING A WORLD

THAT IS SAFE AND SUSTAINABLE

FOR WILDLIFE AND SOCIETY

 Kaleidescape Pre
File Help License

| Bet Analysis Mode -

EE:.E.E

Use 55 compute nesources =

W Bateh | o Signal Params | v/ Auto ID for Bats | 1/ Clustes Analysis | K Moise Analysis | v Cleud | +/ 08

IHPUTS
Input directony:
Colbsers\tmichumey Documentsii Browse
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| Inclede subdireciones
o] WAL files
o WAY (and VY] files
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ZC files
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Output directon:

Chlsers\nmcburmey’ Decuments) B Browse
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Figure 106. Kaleidoscope converter.

Figure 107. Kaleidoscope viewer.
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4.3.2 Full Spectrum vs. Zero-cross Analysis

Acoustic data can be recorded and read in full spectrum or zero-crossing formats. Some detector types can
be set to record in either format.

*Note: Full spectrum format can be converted to zero-crossing format afterward, but not the other way
around. It is recommended that all data are recorded and stored in full spectrum and converted with
Kaleidoscope to both full spectrum and zero-crossing for convenience of data analysis. SD memory cards
with appropriate data storing capacity should be used with acoustic detectors, typically at least 32 GB.

4.3.2.1 Full Spectrum Analysis (FS)

Full spectrum recording means the full spectral composition of sound is recorded and results in an audio
file format that captures the highest resolution of audio file for further analysis. This permits a higher level
of detail to be read from these files, but files are also larger in size. Full spectrum files often can contain
feeding buzzes, harmonics, and capture calls emitted by multiple bats at the exact same time. Full spectrum
audio files recorded with the SM4Bat FS have a .wav or .wac file extension.

L MO
22 96 -96 -58
Prefix: S4U00103 Model: SMABAT-FS S4U00103 2.22A Timestamp: 2019-07-25 23:24:55-03:00 GPS: 46.24000 N 63.13000 W

Figure 108. Image demonstrating full spectrum (above) permits a higher level of detail
than zero-cross (below). Several pulses recorded in FS are not visible in ZC.
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4.3.2.2 Zero-cross Analysis (ZC)

Zero-cross recording results in an audio file format that only captures the frequency of the sound recorded
at any time with the highest amplitude (the “loudest”) and a direct measure of amplitude is lost. The
fundamental nature of zero-crossing is to record sounds of higher amplitude than the ambient noise (e.g.,
sounds from wind blowing grass, insects, rain, etc.). This method of data collection results in file sizes that
are only a fraction of full spectrum files (about 1/1000th), but there is less detail retained in the stored
file. Zero-cross audio files typically do not capture feeding buzzes and do not contain harmonics or calls
emitted by quieter bats at the exact same time. Call signatures can also become more fragmented when
the recorded amplitude (loudness) of the sounds was not sufficient, making it harder to interpret the bat
species. Zero-cross audio files recorded with the SM4Bat FS have a .zc file extension.

Although Kaleidoscope allows the viewing of full spectrum data, its underpinning analysis is based entirely
on zero-cross analysis, thus, for the purposes of calculations and measurements, Kaleidoscope can only use
frequencies that are louder than the underlying noise (i.e., zero-cross audio files).

Prefix: S4U00103 Model: SMABAT-FS S4U00103 2.22A Timestamp: 2018-07-25 23:24:55-03:00 GPS: 46.24000 N 63.13000 W

Figure 109. Image demonstrating full spectrum (above) permits a higher level of detail
than zero-cross (below). The harmonics recorded in FS are not visible in ZC.
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4.3.3 Using the Kaleidoscope Viewer

The Kaleidoscope viewer displays a spectrogram with time (ms) on the horizontal axis (x-axis) and frequency
(kHz) on the vertical axis (y-axis).

Frequency (kHz)

Figure 110. Time (ms) on the horizontal axis (x-axis) and frequency (kHz) on the vertical axis (y-axis).

If the mouse is hovered over the spectrogram, white horizontal lines appear. By right-clicking on the mouse
button, two horizontal lines can be created and placed at frequencies that are helpful for data analysis. For
example, these lines can be used as a quick guide to screen calls for species ID (e.g., set a line at 35 kHz to
quickly determine if it is a high or low frequency bat).

TR AA AR

‘1.014.%& 13.361kHz -66.94B

Figure 111. Right-clicking on the mouse button creates two horizontal lines.

Described below are various buttons with different functions within the Kaleidoscope viewer. It is important
to experiment with these buttons to determine the settings that work best while interpreting data.
Additionally, to get the full picture that allows for complete understanding of the file being analysed, it can
be helpful to switch between the different functions while looking at a single file. There is a list of keyboard
short-cut keys for some of these buttons (see Section 7.3).
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4.3.3.1 Toggle Zoom Buttons

Zoom in on the horizontal and vertical axes by pressing the zoom “+” and “-“ buttons next to the axis.
Pressing the zoom button that forms a square will automatically zoom out to the maximum axis for that file.
Shortcut keys have preset zoom levels (see Section 7.3).

‘onE B E [ E @ B |1 o n

Prefic SM300Z3T  Model: SM3BAT SM30023T 1065 Timestamp: 2014-08-03 01:19:30-03:00
Notes Ientification

MYOLUC Rename |
r Auto nextfile
|| ] [cano | ] [EprurLang ] [mvoTs se.
Il Il I ] 1C
| 1l Il 1l I
I[ 1[ I[ 1[ I[

Figure 112. Toggle zoom buttons.
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4.3.3.2 Display Adjustment Sliders

The display adjustment slider on the left controls the brightness of the spectrogram. Increase the value
(positive integers) to better see high frequency calls that do not show up in zero-cross. The display
adjustment slider on the right controls the contrast of the spectrogram. Adjust this depending on how fuzzy
the spectrogram appears (generally slide to the right, towards “-1”).

o 0B BN DN E E Bt [ v

‘o Om W B W [0 E E Bltems o fiamn <] v

o O/W W B M ([ & 5 B ) [raso <) e

Figure 114. The display adjustment slider on the right controls the contrast of the spectrogram.
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4.3.3.3 Toggle Inverse Video

The toggle inverse video button changes the background of the calls from black to white. Black is the
standard choice.

L LN L WL LI VL L VL P PR LR BTGl B e W B e Tl T i 1 G B

[ H =l
56 J %6 56 J - - S = n—— =
a ) a @@ﬂuummmmmmw TEao ) [vene - (& [E]

Figure 115. The toggle inverse video button changes the background from black (above) to white (below).

4.3.3.4 Toggle Waveform Log/Linear View

This controls the appearance of the red oscillogram at the top of the Kaleidoscope viewer. Use log view
(where the vertical axis is between -30000 and 30000).

LINEAR

Figure 116. The oscillogram can be changed between linear view (above) and log view (below).
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4.3.3.5 Toggle Full Spectrum View

This button turns off full spectrum analysis mode. Some individuals find it faster to go through files only
looking at zero-cross, but information is lost (often the higher frequency parts of the calls) if the calls are not
also examined under full spectrum. Toggle this on and off depending on personal preference.

*Note: Full spectrum resolution can be adjusted by changing the FFT (Fast Fourier Transform) and WIN
(Window) SIZE settings. If the pulses appear fuzzy or cut off try increasing the FFT and WIN SIZE. In the

Kaleidoscope viewer window go to “File”, “FFT Settings”, and change the FFT SIZE and WIN SIZE. WIN SIZE
should generally be 50% (half) of the FFT SIZE.

Figure 117. Full spectrum view can be turned on (above) and off (below).
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4.3.3.6 Toggle Zero-cross View

This button gives three options: no zero-cross analysis, standard zero-cross analysis (all white), and zero-
cross analysis highlighting the call body which is purple, while the rest of the pulse is white. All calls should

be examined under zero-cross, and the species ID should be made using zero-cross frequencies (not full
spectrum).

CALL BODY

I

STANDARD

Figure 118. Zero-cross view has three options: call body (above), standard (centre), and off (below).
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4.3.3.7 Toggle Normal/Compressed Time View

This button changes between normal and compressed time view. Normal time view is the call sequence
displayed in real time. Compressed time view displays the call sequence with the time between calls

(TBC) (see Section 4.7.1.5) removed. It is important to look at the sequence in normal time to get full
understanding of what is happening in the spectrogram. For example, it will allow determination of whether
there is more than one bat of the same species within a single file, or will display information about irregular
spacing of calls that may help with species ID. It is also important to look at the sequence in compressed
time view because it gives a better idea of the shape of the calls that may also help with species ID.

*Note: It is possible to zoom in on the calls in normal time view, but the toggle function is easier.
*Note: In compressed time, only zero-cross pulses show up.
*Note: When using compressed time, ensure the x-axis (time) is kept consistent so that the call shape

is comparable between sequences. A general recommendation is to have the x-axis maximum set at
approximately 160 ms.

NORMAL

1
ou-n@gﬂmuw- Teauto ]

Figure 119. Toggle between normal time view (above) and compressed time view (below).
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4.3.3.8 Toggle Linear/Log Frequency View

This button changes the frequencies on the x-axis from linear to logarithmic. The standard setting is linear
frequency view.

LINEAR

AR R

Figure 120. Toggle between linear (above) and logarithmic (below) frequencies.

4.3.3.9 Toggle Auto ID

This button turns the auto ID function on and off; however, the free software without auto ID capabilities
does not have this feature enabled.

OFF

.;‘-ai.";;‘;i"'-%ii‘ii E'l
;1n-1\,\i\‘\‘%‘\\\ﬁygﬁs%ﬁ;\’g%?ﬁgﬁg%ws%mh-

‘..‘ - '. ”N = ‘ '

Figure 121. Turn the auto ID function on (above) and off (below).
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4.3.3.10 Analyze View/Selection

By selecting this button, a Kaleidoscope viewer analysis window is created with several useful calculations
to help with species ID. Many of these terms are described below in Section 4.7.1. Use this button to
calculate the S_or any other value required for ID purposes. If no specific pulse is selected when clicking

on this button, the values will be representative for the all of the pulses currently observed within the
viewer window (i.e., the average). To calculate the average for the ENTIRE recorded sequence, ensure that
the whole sequence can be seen in the viewer window (use normal time view and the x-axis toggle zoom
button). Alternatively, if the left mouse button is held down, a little white box can be drawn around a single
pulse within the sequence, and then the values within the analysis window will reflect those calculated only
for that specific pulse. To remove the white box, left click on the spectrogram.

*Note: When looking at the S_of a sequence, compare the calculated S_of the sequence with the S_of
some individual pulses. The calculated average S_for a sequence is sometimes not accurate because of poor
quality pulses that result in artificially negative slopes.

\‘.‘-_\.\\\_‘\.\'.‘

5 | Kaleidoscope Viewer Analysis

Ttart: 0000000 Tend: 0.319500s  Fstart: 0.000kHz  Fend: 128.000kHz
dBmin: -2563d8 dBmax -963d8  dBmean: -231148 i
Fpmin: 0.000kHz N: 45 Dur: 2458ms TBC: 91.480ms
Fpmac 5000kHz  Fmac 61155kHz

Fprnean: 20.405kHz Fe: 43.404kHz Tez 2.262ms Sex 13207 OPS
Fppesk: 0202kMz  Flc 478lIkHz  Tie 1409ms si: 30595005 |

-1 ) . r o
eomENRO [f

Figure 122. A Kaleidoscope viewer analysis window is created with several useful calculations.

www.cwhc-rcsf.ca



http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca

« CANADIAN CREATING A WORLD
\ "% WILDLIFE HEALTH THAT IS SAFE AND SUSTAINABLE
ﬁCUUPERAﬂVE FOR WILDLIFE AND SOCIETY

4.3.3.11 Toggle Show/Hide Metadata Panel

This either reveals or hides the panel at the bottom of Kaleidoscope viewer. With the manual ID methods

(see Section 4.6) recommended within this guide the metadata panel will need to be used and thus should
be shown.

» Ao ned file
] [Prunanc [voms se.

| E— C—

10

JL.713804s - 1 8016435 (87.839ms) 43.023kHz - 57.186kH: (14.163kHz)

Figure 123. Select to either reveal (above) or hide (below) the metadata panel.
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4.3.3.12 Play Sound

This feature will allow audible play back of the spectrogram. To hear the recording in real time but at a
lower frequency so it is audible, select the “Normal” setting from the drop-down list and click on the play
“arrow”. The “Normal” setting is too fast to hear bat calls, but it will allow for determination if an insect or
another object is creating noise in the file. To slow down a bat call so it is audible for humans, select either
the “1/8” or “1/16” option. Remember, the call will be slower in normal time than in compressed time. If
specific pulses are not selected in the white box, then the entire sequence will play from the beginning. To
play a specific section or pulse of interest, draw a white box (described in Section 4.3.3.9) around the target

selection with the mouse and press play. To remove the white box left click on the spectrogram with the
mouse.

NORMAL

LEE] b ;,

"oulllnm@@m,.e---

Figure 124. To hear the recording in real time select “Normal” (above) and to
slow down the audio select “1/8” or “1/16” (below).
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4.3.3.13 Time Expansion Factor (TE)

The Time Expansion (TE) Factor can generally be kept on automatic, “TE Auto”

eOEEENIE E ws -

Prefoc SM300237 Modek SMIBAT SM3002371.06  Timestamp: 2014-08-03 03:43:54-03:00

Figure 125. The Time Expansion (TE) Factor can generally be kept on auto, “TE Auto”.

4.3.3.14 Microphone Channel

The drop-down list next to TE Factor should be greyed out on “Mono” if only one microphone channel was
used for recording, but this preference can be changed in the Kaleidoscope converter window (see Section
4.4 Step 11) if other recording techniques were used.

Figure 126. The drop-down list next to TE Factor should be greyed out on “Mono” if
only one microphone channel was used for recording.

www.cwhc-rcsf.ca



http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca

« CANADIAN
\"“ WILDLIFE HEALTH

ﬁCUOPERATIVE

4.3.3.15 Arrow Buttons

The single line arrow buttons can be used to switch between acoustic files within the same file folder,
select the right single line arrow to go to the next file and the left single line arrow to go to the previous
file. Alternatively, click on the spectrogram (i.e., ensure one of the function buttons is not still selected, the
buttons are highlighted in blue when they are selected) and press the bottom arrow on the keyboard to

go to the next file and the top arrow to go to the previous file. The double line arrows allow for switching
between folders within a folder. So, although all acoustic files for a single NABat quadrant site will be
separated into individual folders based on monitoring nights, by selecting the right double line arrow to go
to the next folder or the left double line arrow to go to the previous folder, it is possible to switch between
the monitoring night folders.

*Note: If it was decided to create two sets of files, zero-cross only files and full spectrum files that can also
be examined with zero-cross analysis in Kaleidoscope, ensure only one set of files is analysed (ideally, the full
spectrum files) so the same acoustic files are not examined twice (i.e., as full spectrum and zero-cross), and
as a result, the number of bat sequences overcounted.

comNREDIEE D -'rw»-”- :|

Hentfication

Prefic SMB00237 Model: SM3BAT SM300237 106 Timestamp: 2014-08-03 03:43:54-03:00

Notes

- MYOLUC Rename Haise
Auto net file

| [vse |[erFu || ET) | [mvoms se. ] [noise
[ 1 I[ 1
1L Il I[ [
I I [ Il

15012905 - 18012995 (0.000ms) 46.313kHz - 48 S85kHz RT1HI)

Figure 127. The single line arrow buttons (red circles) can be used to switch between
acoustic files within the same file folder and the double line arrows (blue squares)
allow for switching between folders within a folder.
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4.4 Creating Metadata for Stationary Point Survey Acoustic Files

To upload acoustic data to the NABat website, metadata will need to be included. The simplest way to do
this is to follow the steps as outlined below; before the data are manually identified:

Step 1- Download the following NABat metadata forms for Kaleidoscope at this website:
NABat_Metadata_Form_Kaleidoscope_Stationary.xml

NABat_Stationary_Meta_Output_Only_KPRO.xml

/(@ ScienceBase-Catalog  Communities

ScienceBase Catalog — North American Bat Monitori... — NABat Metadata Files — NABat Metadata Forms for A

NABat Metadata Forms for Auto ID Software

Child ltems @) - Communities

. + North American Bat Monitoring
Attached Files -
Click on titie to download individual files attached to this item or & download all files listed below as a compressed file Provenance
& NABat_Meladata_Kaleidoscope_to_SonoBat.xmi E 335kB Data source : Input directly

i 335KB

E
& NABat_Metadata_Form_SonoBat_d xml E 335k
3 b

MABat_Mobile_Meta_Output_Only_KPRO.xmi
Transect Metadata Form (Output Only)

i 1062 KB

& NABat Stationary_Meta_Oulput_Only_KPRO.xml B 1124KB
“Sitaj el Form 0

& NABat Metadata_Form SonoBat_hobile xm E_235k8

& NABat Metadata Form Kaleidoscope Stationary.xml B 2092 KB
== == — —

& MABat_Metadata_Form_Kaleidoscope_Mobile xmi E 1772kB

Figure 128. Download the NABat metadata forms for Kaleidoscope (Step 1).

Step 2- Create a species list for the monitoring area. A species list is connected to a NABat website account.
If a user has already created a species list and wants to use the same list again, move on to Step 3. To create
a new species list, follow the instructions below:

Page 91 www.cwhc-rcsf.ca
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4.4.1 Creating a Species List

Go the NABat Projects page, and select the project. At the top of the project screen, select the “Species
Lists” tab.

I
NABat @)oo

CWHC NABat PEI © cell elecion Tool

Details § Members Project Files Acoustic Data

NABat Project Identifier: 173 Description:

Date Created: April 26, 2018 at 1:30:05 PM GMT-3 Sth pricrity cell in the province of Prince Edward Island, Canada And a cell started on behalf|
over to PEI National Park staff,
Owning Organization: Canadian Wildlife Health Cooperative

Sample Frame: Canada 10x10km Grid

Use the Cell Selection Tool or bulk upload process fo odd additional survey locations.  §

* @ GRTS Cell ID: 8908

Stationary Point Acoustic Deployments  [Bg ~

» Forested trail - July 2019

Figure 129. At the top of the project screen, select the “Species Lists” tab.

On this page, click on the green “Manage Classifiers” button (looks like an editing button with a pencil) on
the right.

OGRA HOME HPRONCES Toss: e
CWHC NABat Pl T

eta Members  Projectfiles  Specieslists |  Acoustic Dat Colony Count Data  Bulk Upload Stats
Create And Manage NABat Species Lists.
Show Template Species Lists

2 Species List % Created On 2 Created By 2 Description Definition

Atlantic Canada Classifier Mar 13, 2020 Tessa McBumey Common bats of Atlantic Canada.

e the Cell Sefection Too! or bulk upload process to odd additional survey locations. '

~ @ GRTS Cell ID: 8908

Stationary Point Acoustic Deployments -

» Forested trail - July 2019

Figure 130. Click on the green “Manage Classifiers” button.
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Then select the grey “Add +” button.

NABat@

CWHC NABat PEI
Details  Members  Projectfiles  Species Lists i

Create And Manage NABat Species Lists

Show Template Species Lists
4 Species List 4 Created On # Created By % Description Definition

Atlantic Canada Classifier Mar 13, 2020 Tessa McBumey «Commen bats of Atlantic Canada. m -
LANO x vy x | mvse « | pesu

* We do not allow editing of existing classifiers. If 8 classifier is not in use, you may delete it Otherwise, Create a new classifier

Use the Cell Sefection Tool or bulk uplood process to odd additional survey locgtions. §

= © GRTS Cell ID: 8908

Stationary Point Acoustic Deployments  [Bg ~

» Forested trail - July 2019

Figure 131. Select the grey “Add +” button.

Now there are some fields to fill out. In the first field, create a name for the new classifier (e.g., PE Classifier,
Cape Breton Classifier, etc.).

NABat @ s oo

CWHC NABat P 0 o

Create And Manage NABat Species Lists.

w Template Species Lists  §
%+ Species List # Created By + Description Definition

Tessa McBurm
Lebiipotled Select Species to Include

Atlantic Canada Classifier Tessa McBurney Common bats of Atlantic Canada.

(e ] uuvo x| o« vt L avw L wvse ] pesv =

* We do not allow editing of exasting classifiers. If a dassifier is not in use, you may delete it. Otherwise, create a new classifier.

LUise the Cell Sefection Tool or bulk upload process to odd adeitional survey locotions.

= @ GRTS Cell ID: 89508

Stationary Point Acoustic Deployments -

Figure 132. In the first field, create a name for the new classifier.
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Then add a classifier “Description” (e.g., Common bats of Prince Edward Island.).

NABat @) moomn

CWHC NABat Pe 0 e

Members  Project Files  Species Lists i Acoustic Data

Create And Manage NABat Species Lists.

Show Template Species Lists  §
% Species List %+ Created On + Created By % Description

— Mar 13, it} Tessa McBurm - . 1
PE Classifier ar 13, 202 553 McBumey Commen bats of Prince Edward Island. elect Species to Include

Atlantic Canada Classifier Mar 13, 2020 Tessa McBurney Common bats of Atlantic 3

= We do nat allow editing of existing classifiers. If a classifier is not in use, you may delete it. Otherwise, create a new classifier.

Figure 133. Add a classifier “Description”.

Lastly, add a “Definition”, which is the list of species to be included in the classifier. This is accomplished by
clicking on the box next to the four letter abbreviation of each species to be added; when this is done, the
species name should appear in a blue box in the “Definition” field. If a species needs to be removed, click
the white “x” in the corner of the blue box for that particular species.

NABat @) 55 mocun

CWHC NABat Pel 0 caris 4

Details Members Project Files Species Lists |

Create And Manage NABat Species Lists.

Show Template Species Lists |
% Species List % Created On % Created By % Description

M. T McBurn:
PE Classifier 13, 2020 338 Moy Common bats of Prince Edward Island. m

[ select an

Atlantic Canada Classifier Mar 13, 2020 Tessa McBurney Common bats of Atlantic Canada.
5

. EUMA
* We do not allow editing of existing dlassifiers. If a classifier is not in use, you may delete it. Otherwise, create a new classifier. L
[ eure

[ eure
Use the Cell Sefection Tool or bulk uplood process to odd additional survey locations.  § D EUUN

[ woex

* @ GRTS Cell ID: 8908
O wno

Stationary Point Acoustic Deployments - Mabile Acoustic Transect Deployments Colony Count Events

Figure 134. Add a “Definition”, which is the list of species to be included in the classifier.
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Once all of the desired species for the classifier have been selected, click the green “Save” button on the top
right to save the species list; it will now be available for use in the Kaleidoscope metadata form. If a classifier
needs to be deleted, select the green “Manage Classifiers” button, and then in the trash can column next to
the classifier designated for deletion, select the red “X” button, and when asked “Are you sure?”, select the
red “Delete” button below to complete this action.

CWHC NABat pEI MNABat Guidance Documentation @ 0 Upload Audio Recordings B L

Members  Project Files

Create And Manage NABat Spacies Lists.

Show Template Species Lists §
+ Species List % Created On % Created By % Deseription Definition

Atlantic Canada Classifier Mar 13, 2020 Tessa McBurney Common bats of Atlantic Canada.
(Lo ] [resu

PE Classifier Mar 13, 2020 Tessa McBumey Common bats of Prince Edward island,

* We do not allow editing of existing classifiers. If a classifier is not in use, you may delete it. Otherwise, create a new classifier.

Use the Cell Sefection Tool or bulk upload process to odd odditional survey focations. (i

v @ GRTS Cell ID: 8908

Stationary Point Acoustic Deployments [ ~

Figure 135. Click the green “Save” button on the top right to save the species list.
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Step 3- Open the Kaleidoscope converter software by clicking on the desktop icon.

*Note: These directions require Kaleidoscope Version 5 or later.

Step 4- Ensure that at the top of the Kaleidoscope converter window “Bat Analysis Mode” is selected from

the drop-down list.

“ Kaleidoscope Pro
. ICE

Bat Analysis Mode v

[e@)=]

[Use 5/5 compute resources v]

"/ Batch | o/ Signal Params | 3/ AutoID for Bats | v/ Cluster Analysis |  SPL Analysis | X AcousticIndices | / Cloud [ 1/ Db|

INPUTS
Input directory:

C:\Users\tmcburney\Documents\Bat Projects\NABat Monitoring\CWH

Drive label (nickname) for database (optional):

[Vl Include subdirectories
[V] WAC files
[V] WAV (and W4V) files

Time expansion factor

] ZC files

OUTPUTS
Output directory:

C:\Users\tmcburney\Documents\Bat Projects\NABat Monitoring\CWI

Drive label (nickname) for database (optional):

less all input channels v | Channel selection

Nightly | Create subdirectories

Split to max duration, seconds

[¥] WAV (or WAV) files

il

Figure 136. Ensure “Bat Analysis Mode” is selected from the drop-down list (Step 4).

Step 5- Under “INPUTS” “Input directory:” click on the “Browse” button, and select the file folder of ONE of
the stationary point survey sites from within the Raw Data subfolder.

Step 6- Under “OUTPUTS” “Output directory:” click on the “Browse” button, and select the matching file
folder for the stationary point survey site within the Processed Data subfolder.

~} Kaleidoscope Pro

File Help License

e )®@]=]

Use 5/5 compute resources V}

Bat Analysis Mode -

~lSignal ParamsI +/ AutoID for Batsl v CIusterAnalysisl X SPLAnulysisl X A

icindices | \/ Cloud | v/ Dbl

INPUTS
Input directory:

cbumey\Documents\Bat Projects\NABat Monitoring\C ‘.

Drive label (nickname) for database (optional):

[¥]Include subdirectories
[ WAC files
WAV (and W4V files

B Time expansion factor

[T1ZC files
000000

Euzz GPSto precicion

OUTPUTS
Output directory:

e —
cburney\Documents\Bat Projects\NABat Monitoring\CWI ‘W'

Drive label (nickname) for database (optional):

{Procﬁs all input channels w | Channel selection

Nightly | Create subdirectories

Split to max duration, seconds

WAV (or W4V) files
["] Split channels

Figure 137. Select file folders for “Input directory” and “Output directory” (Steps 5 and 6).
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Step 7- Change the drop-down list from “Default Project Form” to “Add or Replace a Project Form” and

select the following file that was downloaded in Step 1:

NABat_Metadata_Form_Kaleidoscope_Stationary.xml

av Kaleidoscope Pro
File Help License
[Bat Analysis Mode

)

[E=8 ECE =

[Use 5/5 compute resources v}

v/ Batch I v/ Signal Paramsl v AutolDforBﬁtsI \/ CIu:terAnatysisI bt NniseAnalysisI v Clnudl \/ Db|

INPUTS
Input directory:

C:A\Users\tmcburney\Downloads\C\

Drive label (nickname) for database (optional):

Include subdirectories
[¥] WAC files
WAV (and W4V) files

Time expansion factor
[ ZC files
FuzmGPStoprecision

0.00000
,-_7
(| NABat Metadata Form Kaleidoscope Stationary ~|

[P = ;

QUTPUTS
Output directory:

C\Users\tmcburney\Documents\B;

Drive label (nickname) for database (optional):

Nightly | Create subdirectories
Split to max duration, seconds
[Z] WAV (or WAV) files
Split channels

Time expansion factor

[F1ZC files

Figure 138. Change the drop-down list from “Default Project
Form” to “Add or Replace a Project Form” (Step 7).

Step 8- The NABat metadata form will now appear in the Kaleidoscope window under “NABat Project Form”,
requiring completion of the fields below (hover the mouse over individual fields for more information):

v/ Batch | v/ Signal Params | / AutoID for Bats | v/ Cluster Analysis | % Noise Analysis | +/ Cloud | v/ Db/

INPUTS
Input directory:

C:\Users\tmcburney\Downloads\C\

Drive label (nickname) for database (optional):

Include subdirectories
WAC files
WAV (and W4V) files

D Time expansion factor
[T ZC files

0.00000 Fuzz GPS to precision

NABat Metadata Form Kaleidoscope Stationary '1

NABat Project Form -~
NABat Project Form from v10 of the Acoustic @
Workflow Guidance
| GRTS Cell ID

Location Name

<

QUTPUTS
Output directory:

C:\Users\tmcburney\Downleads\C\

Drive |label (nickname) for database (optional):

Nightly v | Create subdirectories

Split to max duration, seconds
] WAV (or WAV) files
Split channels
None +  Compression
I0%| Time expansion factor
[C1ZC files
8 ~| Division Ratio
8.3 file names

Use .zc instead of .77#

[Disable noise filtering

Extract GPSto CSV = | 60

Figure 139. The NABat metadata form will appear under “NABat Project Form” (Step 8).
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V/ Batch | \/ Signal Params | v/ Auto ID for Bats | \/ Cluster Analysis | X Noise Analysis | v/ Cloud | \/dl

INPUTS
Input directory:

C:\Users\tmcburney\Downloads\C\

Drive label (nickname) for database (optional):

Include subdirectories
WAC files
WAV (and W4V files

E Time expansion factor
[T]ZC files

0.00000 Fuzz GPS to precision

[NABat Metadata Form Kaleidoscope Stationary vl

NABat Project Form B
NABat Project Form from v10 of the Acoustic 3
Workflow Guidance
| GRTS Cell ID

8908

OUTPUTS
Output directory:

C:\Users\tmcburney\Downloads\C\ Browse

Drive label (nickname) for database (optional):

Nightly | Create subdirectories

Split to max duration, seconds]
[T WAV (or W4V) files
| Split channels
Mone ~  Compression
1 v | Time expansion factor
[)ZC files
8 + | Division Ratio
|8.3 file names
| Use .zc instead of .772

[ Disable noise filtering -

Figure 140. The NABat metadata form “GRTS Cell ID” field.

¢ Location Name (use a unique identifier for the stationary point site; e.g., Forested Trail; does NOT
have a maximum of 6 letters)

(Bat Anal);sis Mode -

[Use 5/5 compute resourd

v/ Batch ] v/ Signal Patarnsl v/ Auto ID for Batsl v/ Cluster Analysisl pod NoiseAnalysisl \v4 Cloudl v

INPUTS
Input directory:

C:\Users\tmcburney\Downloads\C\

Drive label (nickname) for database (optional):

Include subdirectories
WAC files
WAV (and W4V) files

Time expansion factor
[T]ZC files

0.00000 Fuzz GPS to precision

(NABat Metadata Form Kaleidoscope Stationary |

-

Location Name E
| Farm|

Latitude Decimal Degrees

OUTPUTS
Output directory:
C:\Users\tmcburney\Downloads\C\ Browse

Drive label (nickname) for database (optional):

Nightly v | Create subdirectories

Split to max duration, second
[T WAV (or W4V) files
Split channels
None ~ | Compression
1 = | Time expansion factor
[C1ZC files
g -~
[7]8.3 file names
[V]Use .z¢ instead of .27#

[a:

Figure 141. The NABat metadata form “Location Name” field.
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e Latitude (decimal degrees)
¢ Longitude (decimal degrees)

\/ Batch | v/ Signal Params | 3/ AutoID forBats | \/ Cluster Analysis | 3 Noise Analysis | v/ Cloud | v/ Db

INPUTS OUTPUTS
Input directory: Output directory:

C:\Users\tmcburney\Downloads\C\ CA\Users\tmcburney\Downloads\C\

Drive label (nickname) for database (optional): Drive label (nickname) for database (optional):

RS S Mh S Nightly v| Create subdirectories
WAC files
WAV (and WA4V) files

Time expansion factor [CIWAV (or WaV) files

Elzc i [/] Split channels
iles

Split to max duration, seconds

- None + | Compression
Fuzz GPS to precision

1 v | Time expansion factor
Latituge Vecimal Vegrees E‘ RS

46.2858 8 | Division Ratio
Longitude Decimal Degrees [/]83 file names

-62.78935 [V] Use .zc instead of .77%

Figure 142. The NABat metadata form “Latitude” and “Longitude” fields.

e Survey Start Time (YYYY-MM-DDThh:mm:ss; e.g., 2020-06-12T20:30:00; *use 24h time)
e Survey End Time (YYYY-MM-DDThh:mm:ss; e.g., 2020-06-13T06:30:00; *use 24h time)

v/ Batch | v/ Signal Paramsl v/ Auto ID for Batsl v CIustuAnalysisI X NoiseAnalysisl v/ Cloud | W

INPUTS QUTPUTS
Input directory: Qutput directory:

C\Users\tmcburney\Downloads\C\ C\Users\tmcburney\Downloads\C\ Browse

Drive label (nickname) for database (optional): Drive label (nickname) for database (optional):

[¥] Include subdirectories Nightly | Create subdirectories

WAC files
[] WAV (and W4V) files

D Time expansion factor B WAV i

Split to max duration, secor

B Split channels
ZC files

0.00000 Fuzz GPS to precision

None ~ | Compression
1 + | Tirme expansion factor

[ ZC files

[N.ABaI. Metadata Form Kaleidoscope Stationary v]

UL OTDD

-~

Survey Start Time g8 ~
2014-07-20T20:33:00-03:00 [V/]8.3 file names

Survey End Time Use .zc instead of .77#
2014-08-04T06:12:00|

I Disable noise filtering

Figure 143. The NABat metadata form “Survey Start Time” and “Survey End Time” fields.
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¢ Software Type
If using the free version of Kaleidoscope (i.e., not using Auto ID), fill this field with “No Auto ID".
If using the professional version of Kaleidoscope (i.e., with Auto ID), version of Kaleidoscope
currently in use in the following format: Kaleidoscope #.#.x (e.g., Kaleidoscope 5.1.x).
*Note: To find the version of Kaleidoscope currently in use, select “Help” from the menu bar
at the top of the Kaleidoscope converter window, then click “About” from the drop-down list and
under “Kaleidoscope” it will list the current version.

C:\Users\tmcburney\Downloads\C\ CiA\Users\tmcburney\Dow V/ Batch | v/ Signal Params | v/ AutoID forBats | +/ Cluster Analysis [ X NnisgAn%ns +/ Cloud | v/ Db
INPUTS About Kaleidoscope

Drive label (nickname) for database (optional): Drive label (nickname) for d N .
Input directory: .Q Kaleidoscope

Ca\Users\tmcburney)| . ) Lo
Version 5.1.9i
[¥]Include subdirectori = ' Drive label (nickname)| base foptionan:
nclude subdirectones Nightly ~ Create subdi Installation ID: M3WWESVW-8PSNKTAR
WAC files . T License KS-MBVRCTVG-LZBNDI7V expires 2020-11-06 .
it . i igh Wildlife A . ries
[Z] WAV (and W4V) files P [ WAC files cnﬁ?ﬁ € 2020 Widite Acoustic, nc

. . A W4V) fi [#] WAV (and W4V) fild U.S. Pat. No. 7,454,334

Time expansion factor [CIWAV (or WAV) filles . ' U.S. Pat. No. 8,599,647 B2
Split channels B me U.S. Pat. Mo. 8,995,230
[ ZC files [F1ZC files EP. Pat. No. 1,661,123

None +~ Cd 000000 EP. Pat. No. 2742,328
0.00000 Fuzz GPS to precision

hax duration, seconds

EP. Pat. Mo. 2,877,820
G.B. Pat. No. 2,480,358

1 - expansi C’“‘B’t Metadata Forn| Other pm:u pending.
[NABat Metadata Form Kaleidoscope Stationary vJ NABa i .
— [ ZC files NABat Project Form fr www.wildlifeacoustics.com

Workflow Guidance
8 | Division Rat | GRTS Cell ID

-

Software Type
Kaleidoscope 5.1

Species List

8.3 file names Location Name

- . 7 <
@ Use .z¢ instead of .7

Figure 144. The NABat metadata form “Software Type” field.

e Species List (see Section 4.4.1 for more information)

There are additional fields that can be filled in if the information was collected during the surveys, but only
the above fields are required.

v/ Batch | v/ Signal Paramsl 14 Au‘l:olDforBatsl +/ Cluster Analysi | A Noise Analysi | v Cloudl v/ Db)|

INPUTS QUTPUTS
Input directory: Qutput directory:

C:\Users\tmcburney\Downloads\C\ C:\Users\tmcburney\Downloads\C\

Drive label (nickname) for database (optional): Drive label (nickname) for database (optional):

[¥|Include subdirectories Nightly ~| Create subdirectories

[¥] WAC files
[¥] WAV (and W4V) files
E] Time expansion factor [C]WAV (or W4V) files
Split channels
[ ZC files
0.00000 Fuzz GPS to precision

Split to max duration, seconds

None ~ | Compression

1 ~| Time expansion factor

{NABat Metadata Form Kaleidoscope Stationary '] Bzce
= rrrr— iles

i 8 | Division Ratio
Software Type

Kaleidoscope 5.1.x Sisifilenames

ies Li se . f.22%
Species List Use .zc instead of

Atlantic Canada Classifie] [Diiﬂble noise filtering

T Extract GPSto CSV.  « | 60

Figure 145. The NABat metadata form “Species List” field.
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Step 9- After filling out the required fields and any desired additional fields, next to “Create subdirectories”,
select “Nightly” from the drop-down list.

*Note: Selecting “Nightly” for subdirectories will automatically organise all of the acoustic data into folders
by recording night. If this is not desired, select “None” instead of “Nightly”.

© + Kaleidoscope Pro [=m(EcR <=
File Help License
[Bat Analysis Mode v] [Use 5/5 compute resources v]

v/ Batch | v/ Signal Params | +/ AutoID for Bats | \/ Cluster Analysis | 3 Noise Analysis | 3/ Cloud | +/ Db/ _

INPUTS OUTPUTS
Input directory: Qutput directory:

C:A\Users\tmcburney\Downloads\C\ C:\Users\tmcburney\Downloads\C\

Drive label (nickname) for database (optional): Drive label (nickname) for database (optional):

[¥] Include subdirectories ( iNighU}‘ v1 Create subdirectories I

[¥] WAC files
[¥] WAV (and W4V) files
1 Tirne evnancinn fartor [C] WAV (or WaV) files

Split to max duration, seconds

Figure 146. Next to “Create subdirectories”, select “Nightly” (Step 9).

Step 10- Select the box next to “WAV files”.

*Note: By creating .wav files, the files can be analysed in Kaleidoscope under both full spectrum and zero-
cross analysis, which is recommended. If zero-cross only files are desired, process the data with the box next
to “ZC files” selected instead.

Step 11- Under “WAV”, unselect the box next to “Split channels” if only one microphone was used to collect
the acoustic data.

| ¥ Kaleidoscope Pro [

File Help License

Bat Analysis Mode = Use 5/5 compute resources ~

\/ Batch ‘ 3/ Signal Paramsl v/ Auto ID for Batsl v CluﬂerAnalysisE X SPL Analysisl X Acoustic lndicesI v Cloudl \/ Db|

INPUTS QUTPUTS
Input directory: Output directory:

C:\Users\tmcburney\Documents\Bat Projects\NABat Monitoring\CWH C:\Users\tmcburney\Documents\Bat Projects\NABat Monitoring\CWH

Drive label (nickname) for database (optional): Drive label (nickname) for database (optional):

[V] Include subdirectories [Prm:gss all input channels = | Channel selection

WAC files
WAV (and W4V) files Mightly = | Create subdirectories
Time expansion factor Split to max duration, seconds

2C files AV or WAV) files
0.00000 Fuzz GPS to precision — [ split channels

4 I SRR

[NABat Metadata Form Kaleidoscope Stationary ']

Figure 147. Select the box next to “WAV files” (Step 10) and under “WAV”,
unselect the box next to “Split channels” (Step 11).
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Step 12- Select “Move noise files to NOISE subfolder” from the drop-down list.

*Note: This will move all the files that the Kaleidoscope software screens as NOISE into a separate subfolder.
All of these files should still be manually identified to ensure they are NOISE, but moving them to a
subfolder can make sorting these files easier.

s
E\:’:; (Iand WAV) files Nightly v| Create subdirectories

Time expansion factor Split to max duration, seconds

[F12C files [Z] WAV (or W4V, files
[7] Split channels

[ ™ : = Compression
NABat Metadata Form Kaleidoscope Stationary v
. Time expansion factor
NABat Project Form

NABat Project Form from v10 of the Acoustic Workflow Guidance __ [7]Z¢ files
| GRTS Cell ID 8 | Division Ratic

0.00000 Fuzz GPS to precision

8.3 file names
Lse zcinstead of 27

Latitude Decimal Degrees Move noise files to NOISE subfolder ~}

Bxtract GPStoCSV v | 60

Location Name

| anaitude Necimal Nearees

Figure 148. Select “Move noise files to NOISE subfolder” from the drop-down list (Step 12).

Step 13- Select “Extract GPS to CSV” from the dropdown. In the box next to this, the frequency of waypoint
extraction can be specified in seconds. Change as desired, or leave on the standard “60 secs”.

*Note: This setting will result in a gps.csv with an associated waypoint for each recorded file. If a gps.kml is
preferred so that the GPS file can be opened directly in Google Earth, select “Extract GPS to KML” from the
dropdown. It is also possible to select “Extract GPS Disabled”, if no separate GPS file is desired.

TVTWAC files
[V] WAV (and W4V) files Create subdirectories
E Time expansion factor Split to max duration, seconds

[T ZC files WAV (or W4V) files
[T] Split channels

p
NABat Project Form Time expansion factor

NABat Project Form from v10 of the Acoustic Workflow Guidance : [T ZC files

0.00000 Fuzz GPS to precision

[nvaBat Metedata Form Kaleidescope Stationary ~

| GRTS Cell ID B Division Rati

Location Name 8.3 file names
Use .zc instead of .77#

Latitude Decimal Degrees [Move noise files to NOISE subfolder |

IEmact GPStoCSV |60 secs I

| onanitude Necimal NDearees

Please send us feedback! ] [ Video Tutorials ] [ Help

Copyright © 2020 Wildlife Acoustics, inc. All Rights Reserved. Patented.

Figure 149. Select “Extract GPS to CSV” from the dropdown (Step 13).
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Step 14- Select the “Signal Params” tab at the top and next to “(kHz) Minimum and Maximum Frequency
Range” ensure the range is from 15-120 kHz.

*Note: The frequency range selected in the Kaleidoscope converter controls the basic frequency settings
in the Kaleidoscope viewer. For example, if the minimum frequency of interest is set to 40 kHz, then when
using the viewer, no frequencies below 40 kHz will be recognised by the program. This means that in
compressed time view no bat pulses will be observable (i.e., the screen will be completely grey) if all of
the frequencies with the highest amplitudes are below 40 kHz. However, the entire recording will still be
observable in normal time view, which adds to the importance of viewing each file in normal time view
before switching over to compressed time view to more closely inspect the pulses.

-} Kaleidoscope Pro I

File Help License
’Bat Analysis Mode b4 I Use 5/5 compute resources '}

(_Signal Param)| 1/ Auto D for Bats | 3/ Cluster Analysis | X Noise Analysis | 3/ Cloud [ v/ Db]
SIGNAL DETECTION PARAMETERS

Signal to be detected:

(:i ) - I (kHz) Minimum and Maximum Frequency Rangel

- 500 (ms) Minimum and Maximum Length of Detected Pulses

(ms) Maximum inter-syllable gap

Minimum number of pulses

Figure 150. Next to “(kHz) Minimum and Maximum Frequency Range”
ensure the range is from 15-120 kHz (Step 14).

Step 15- Next to “(ms) Minimum and Maximum Length of Detected Pulses” confirm the range is 1-500 ms.

~ b Kaleidoscope Pro = EoR @

File Help License

lBat Analysis Mode '] ’Use 5/5 compute resources -]
\/ Batch| / Signal Params | / AutoID for Bats | 1/ Cluster Analysis |  Noise Analysis | v/ Cloud [ v/ Db

SIGNAL DETECTION PARAMETERS

Signal to be detected:

15 - 120 (kHz) Minimum and Maximum Frequency Range

@ I (ms) Minimum and Maximum Length of Detected Pulses I

500 (ms) Maximum inter-syllable gap

3 Minimum number of pulses

[V] When zero crossing for conversion or analysis, enhance with advanced signal processing
| Remove DC offset

Figure 151. Next to “(ms) Minimum and Maximum Length of Detected
Pulses” confirm the range is 1-500 ms (Step 15).
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Step 16- Still under “Signal Params”, next to “Minimum number of pulses” enter 3.

If using Auto ID, go to Step 18.

-} Kaleidoscope Pro IE =

File Help License
[BatAnalysis Meode v] [UseS/S compute resources v}
+/ Batch| V/ Signal Params | / AutoID for Bats | 3/ Cluster Analysis | X Noise Analysis | +/ Cloud | +/ Db|

SIGNAL DETECTION PARAMETERS
Signal to be detected:

15| - 120 (kHz) Minimum and Maximum Frequency Range
1 - 500 (ms) Minimum and Maximum Length of Detected Pulses

500 (ms) Maximum inter-syllable gap

CS) I Minimum number of pulsesl

When zero cressing for conversion or analysis, enhance with advanced signal processing
] Remove DC offset

Figure 152. Next to “Minimum number of pulses” enter 3 (Step 16).

Step 17- If not using Auto ID, under “Signal Params”, next to “When zero-crossing for conversion or analysis,
enhance with advanced signal processing”, uncheck the box.

If not using Auto ID, go to Step 20.

Step 18- If using Auto ID, still under “Signal Params” tab, select the box next to “When zero-crossing for
conversion or analysis, enhance with advanced signal processing”.

P Kaleidoscopre Pro - b Kaleidoscope Pro
File Help License File Help License

[Bat Analysis Mode 'l @ [Bat Analysis Mode '] @

Signal Params i i i "
l—‘\S{G:a;EhDET:Z‘I'IgN PARAMEJH‘:; AutolD forBots |/ Clustes Anlysis | X Noseanabysia | | (57 Signatparams |/ AutoID for Bats | +/ Cluster Analysis | X Noise Analysis
SIGNAL DETECTION PARAMETERS

Signal to be detected:

Signal to be detected:

15 - 120 (kHz) Minimum and Maximum Frequency Rangs
“ yrang 15' - 120 (kHz) Minimum and Maximum Frequency Ran|

1 - 500 (ms) Minimum and Maximum Length of Detects
1 - 500 (ms) Minimum and Maximum Length of Dete

500 (ms) Maximum inter-syllable gap -
. 500 (ms) Maximum inter-syllable gap
3 Minimum number of pulses
3 Minimum number of pulses
hen zere crossing for conversion or analysis, enhance with advanced signal processing

Remove DC offset

@en zero crossing for conversion or analysis, enhance with advanced signal processing
Remeove DC offset

Figure 153. If not using Auto ID, next to “When zero-crossing for conversion or analysis, enhance with
advanced signal processing”, uncheck the box (Step 17) (left). If using Auto ID, select the box (Step 18)
(right).
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Step 19- If using Auto ID, under the “Auto ID for Bats” tab select “Bats of North America 5.1.0” (or most
recent version). Ensure the drop-down list next to this is on “+1 More Accurate (Conservative)”. Next, select
the SAME species that were already added to the Species List for the metadata classifier list above (Step 2).
If the standard Atlantic Canada Classifier is being used, choose the following bats by selecting the box next
to the name: EPTFUS, LASBOR, LASCIN, LASNOC, MYOLUC, MYOSEP, PERSUB.

'+ Kaleidoscope Pro =
File Help License EPTFUS
[ Bat Analysis Mode v] {Use 5/5 compute resources ¥ ]

| +/ Batch | v/ signal Param&_\/ Aute D for Bﬂts)\/ Cluster Analysis | 3 Noise Analysis | +/ Cloud | v/ Db} LASBOR

CLASSIFIERS

q Bats of North America 5.1.0 'N«-l More Accurate (Conservative) vj> LASCI N

[] MYOTHY - Myotis thysanodes - Fringed myotis -
[T] MYOVEL - Myotis velifer - Cave myotis LASN oc
[] MYOVOL - Myotis volans - Long-legged myotis
[] MYOYUM - Myotis yumanensis - Yuma myotis MYOI_U c
[] NYCFEM - Nyctinomops femorosaccus - Pocketed free-tail
[T] NYCHUM - Nycticeius humeralis - Evening bat
[] NYCMAC - Nyctinomops macrotis - Big free-tailed bat MYOSEP
'ARHES - Parastrellus hesperus - Canyon bat
QERSUB - Perimyotis subflavus - Tricolored bat PERSU B
ADBRA - Tadarida brasiliensis - Mexican free-tailed bat

Figure 154. If using Auto ID, under the “Auto ID for Bats” tab select “Bats of North America 5.1.0” (Step 19).

Step 20- Go back to the “Batch” tab and select the “Process Files” button on the bottom right.

*Note: Due to changing some of the default settings, Kaleidoscope may ask about a few of the chosen

settings before proceeding. If all of the changes are the same as those made above, then click “Okay” to
start processing the files.

4
[/ Batch ) \/ signal Params | 1/ AutoID for Bats | 1/ Cluster Analysis | X SPL Analysis | X Acoustic Indices | v/ Cloud | / Db

INPUTS OUTPUTS
Input directory: Output directory:

cal D Bat Projects\! W C\U: burney\Doc Projects\NABat

Drive label (nickname) for database (optional): Drive label (nickname) for database (optional):

[¥/include subdirectories Process all input channels Channel selection
[7] WAC files

[¥] WAV (and WAV) files Create subdirectories

Time expansion factor Split to max duration, seconds
[C]zC files [] WAV (or WAV) files
000000 Fuzz GPS to precision [C] split channels

(Add or Replace a Project Form.. =

NABat Project Form o ~| Time expansion factor
NABat Project Form from v10 of the Acoustic Workflow Guidance O Elzcfies
| GRTS Cell ID

8 -

Location Name: 83 filen

se stead of 722
Latitude Decimal Degrees Move noise files to NOISE subfolder v
Bxtract GPStoCSV v | 60 secs
| anitude Decimal Dearees i

[ Please send us feedback! ] [VMmTummls ] [ Help "

Figure 155. Select the “Process Files” button (Step 20).
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*Note: When Kaleidoscope processes the raw acoustic data, it automatically will create the following for the
designated stationary point survey site in the processed data folder:

¢ the processed audio files within a “Data” folder (files automatically designated as NOISE are in a
“NOISE” subfolder within the “Data” folder)

¢ log.txt (this file keeps a record of each step of the file processing and can be used for diagnostics if
an error occurs)

e settings.ini (this file keeps a record of the settings used in the Kaleidoscope converter window
during data processing)

These settings can be reloaded into the Kaleidoscope converter by opening the converter and
selecting “File”, “Load Settings”, and then selecting the desired settings.ini file.

* gps.csv (this file contains the GPS data for each file if the “Extract GPS to CSV” setting was selected,
if the “Extract GPS to KML” setting was selected, this file will be gps.kml, if the “Extract GPS
Disabled” was selected, there will be no GPS file)

* meta.csv (this file contains all of the metadata that were entered in the NABat metadata form in
the Kaleidoscope converter window, in addition to providing a list of all the files recorded within
that stationary point survey site, this spreadsheet is where the manual ID for each file will be
added)

@@-\ |, « Kensington Morth Watershed Group NABat Data » 2020 » Processed Data 2020 » Stationary Survey 2020 » Site 4- Saltwater Estuary-Freshwater Pond

File Edit View Tools Help

Organize = Share with + Mew folder

7t Favorites Documents library
Ml Desktop Site 4- Saltwater Estuary-Freshwater Pond

% Dropbox

@ Creative Cloud Files L
& Downloads \ r X:;
4 Libraries E‘ o,
[ Documents Data gps.csv
©] My Documents
/. Public Documents
& My Music
I\ Public Music
|| tmcburney
o Music
(=) Pictures.
B videos

8 Computer
= Local Disk (C:)
9 (G:) student_appl
53 (H) PM
3 (K) PATHMICRO
9 (L) STAFF_GROUP

€ Network

l 5 items

Figure 156. When Kaleidoscope processes the raw acoustic data, it automatically will create new files.
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If the Pro Version of the Kaleidoscope software is used for data processing, two other files will be created
after data processing:

e idsummary.csv (this file gives a summary of the number of files recorded for each species
on each monitoring night using Auto ID classification)

¢ id.csv (this file provides a list of all of the files recorded within that stationary point survey
site, and includes averages of call parameter values for each file in addition to the auto

ID given for each file, this spreadsheet is where the manual ID for each file will be added if
using the Pro Version of the Kaleidoscope software)

| = o

@Co| |, « NABat Monitori Group NABat Data » 2019 b Processed Data b Stationary Survey » SD L-4 (Site 3- Forest Opening-Clay Road) » ~ [ 4 |[ Search 5D -4 Site 3- Forest Opening... 2|
File Edit View Tools Help

Organize v Share with + New folder

= - 0 @
I Favorites Documents library

B Desktop 5D L-4 (Site 3- Forest Opening-Clay Road)
% Dropbox

@ Creative Cloud Files L, \ L
s : X
& Downloads | T S =
[ = S =
I a,

4 Libraries

Arrange by: Folder ~

gl

i i ( \.5

J s
gps.csv idsummary.csv

settings.ini

(9 Documents Data
I My Documents
1. Public Documents
& My Music

J. Public Music

Lo tmcburney

J\ Music

= Pictures

B videos

= Computer
ca Local Disk (C:)
5® (G:) student_appl
53 (H) PM
# (K:) PATHMICRO
5# (L:) STAFF_GROUP

€ Network

) 7 items

Figure 157. If the Pro Version of the Kaleidoscope software is used for
data processing, two other files will be created after data processing.

Step 21- Go back and repeat all of the steps above for the other stationary point survey file folders that

contain the acoustic data for the remaining stationary point survey monitoring sites included in this NABat
GRTS cell.

Step 22- After all of the stationary point survey data have been processed; the next task will be manually
identifying the files.
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4.5 Creating Metadata for Mobile Transect Acoustic Files

To upload acoustic data to the NABat website, metadata will need to be included. The simplest way to do
this is to follow the steps as outlined below; before the data are manually identified:

Step 1- Download the following NABat metadata forms for Kaleidoscope at this website:
NABat_Metadata_Form_Kaleidoscope_Mobile.xml

NABat_Mobile_Meta_Output_Only_KPRO.xml

«USGS

science for n changing world

/@ scienceBase-Catalog  Communites

ScienceBase Catalog — North American Bat Monitor... — NABat Metadata Files — NABat Metadata Forms for A,

NABat Metadata Forms for Auto ID Software @ view

Child Items ) - Communities

. + North American Bat Monitoring Program %
Attached Files -
Click on titie to download individual files attached to this item or & download all fles listed below as a compressed file Provenance
& NABat_Metadata_Kaleidoscope_to_SonoBat.xmi B 335KB Data source : Input directly

& NABal_Meladata_Form_SonoBat_3.xml i 336 KB

E
& NABat_Metadata_Form_SonoBat_d.xml B 335KB
[

& NABat_Mobile_Meta_Output_Only_KPRO xmi
Transect Meladata Form (me Only )
—

i 1062 KB

& NABat Stationary_Meta_Output_Only_KPRO.xmi B 1124KB
“Stationary Metadata Form (Output Only)”

k3 NABat_Metadata_Form_SonoBat_Maobile xm E 285kB

& NABat Metadata Form Kaleidoscope Stationary xmi . 20.92 KB

& MABat Metadala Form Kaleidoscope Mobile.xml ! 17.72 K_E

Figure 158. Download the NABat metadata forms for Kaleidoscope (Step 1).

Step 2- Create a species list for the monitoring area. A species list is connected to a NABat website account.
If a user has already created a species list and wants to use the same list again, move on to Step 3. To create
a new species list, follow the instructions in Section 4.4.1.
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Step 3- Open the Kaleidoscope converter software by clicking on the desktop icon.

*Note: These directions require Kaleidoscope Version 5 or later.

Step 4- Ensure that at the top of the Kaleidoscope converter window “Bat Analysis Mode” is selected from

the drop-down list.

'} Kaleidoscope Pro

ICENse

Bat Analysis Mode -

EI=]

Use 5/5 compute resources v]

|/ Batch | v/ Signal Params | v/ AutoID for Bats | v/ Cluster Analysis | X SPL Analysis | X Acoustic Indices | v/ Cloud | +/ Db]

INPUTS
Input directory:

C:\Users\tmcburney\Documents\ Bat Projects\NABat Monitoring\CWH

Drive label (nickname) for database (optional):

[¥]Include subdirectaries
[¥] WAC files
[V WAV (and W4V) files

Time expansion facter
[ ZC files
000000

Euzz GDStn

OQUTPUTS
Output directory:

C:\Users\tmcburney\ Documents\Bat Projects\NABat Monitoring\CWH

Drive label (nickname) for database (optional):

Ipmss all input channels » | Channel selection

Nightly v | Create subdirectories

Split to max duration, seconds

(V] WAV (or W4V files
[T] Split channels

Figure 159. Ensure “Bat Analysis Mode” is selected from the drop-down list (Step 4).

Step 5- Under “INPUTS” “Input directory:” click on the “Browse” button, and select the file folder of ONE of
the mobile transects from within the Raw Data subfolder.

Step 6- Under “OUTPUTS” “Output directory:” click on the “Browse” button, and select the matching file
folder for the mobile transect within the Processed Data subfolder.

~} Kaleidoscope Pro
File Help License

=]

[Use 5/5 compute resources '}

sl Signal Params | 1/ AutoID for Bats | 3/ Cluster Analysis | X SPL Analysis | X AcousticIndices | +/ Cloud | +/ Db]

INPUTS
Input directory:

Drive label (nickname) for database (optional):

[¥]Include subdirectories
%] WAC files
WAV (and W4V files

Time expansion factor
[F1ZC files

0.00000 Fuzz GPS to precision

[Add or Replace a Project Form... V]

NABat Project Form

LGRTC CallIn

cburney\Documents\Bat Projects\NABat Monitoring\C“. .

NABat Project Form from v10 of the Acoustic Workflow Guidance |i

QUTPUTS
Output directory:

e —
cburney\Documents\Bat Projects\NABat Monttoring\CW

Drive label (nickname) for database (optional):

[Procﬁs all input channels v] Channel selection

Nightly +| Create subdirectories
Split to max duration, seconds

WAV (or W4V files
[] Split channels

Time expansion factor

] ZC files

Figure 160. Select file folders for “Input directory” and “Output directory” (Steps 5 and 6).
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Step 7- Change the drop-down list from “Default Project Form” to “Add or Replace a Project Form” and
select the following file that was downloaded in Step 1:

NABat_Metadata_Form_Kaleidoscope_Mobile.xml

V/ Batch | v/ Signal Params | \/ AutoID for Bats | 1/ Cluster Analysis | X SPL Analysis | X Acoustic Indices | v/ Cloud | / Db|

INPUTS QUTPUTS
Input directory: Output directory:

Ci\Users\tmcburney\Documents\Bat Projects\NABat Monitoring\CWH C:\Users\tmcburney\Documents\Bat Pr

Drive label (nickname) for database (optional): Drive label (nickname) for database (opti

[¥]Include subdirectories
WAC files

WAV (and WAV) files Nightly «| Create subdirectories

E] Time expansion factor Split to max durati
[]ZC files [V] WAV (or W4V) files
000000 s DSpl'rtchannels

NABat Metadata Form Kaleidoscope Mobile

: 1 =| Time expansion factor
roject Form

l Process all input channels

Figure 161. Change the drop-down list from “Default
Project Form” to “Add or Replace a Project Form” (Step 7).

Step 8- The NABat metadata form will now appear in the Kaleidoscope window under “NABat Project Form”,
requiring completion of the fields below (hover the mouse over individual fields for more information):

v/ Batch | 1/ Signal Params | / AutoID for Bats | 1/ Cluster Analysis | ) SPL Analysis | X Acoustic Indices | 1/ Cloud | v/ Db|

INPUTS OUTPUTS
Input directory: Qutput directory:
Ci\Users\tmcburney\Documents'\Bat Projects\NABat Monitoring\CWF C:\Users\tmcburney\Documents'\Bat Projects\NABat Monitoring\CWH [

Drive label (nickname) for database (optional): Drive label (nickname) for database (optional):

Include subdirectories [Pro:ess allinput channels ¥| Channel selection
WAC files

[¥] WAV (and W4V) files Nightly | Create subdirectories

E Time expansion factor Split to max duration, seconds
[F1ZC files [V WAV (or W4V) files
0.00000 Fuzz GPS to precision (7] split channels

Compression
[NABM Metadata Form Kaleidoscope Mobile ~ + |

Ti ion f;
NABat Floje(t Form B ime expansion factor
NABat Project Form from v10 of the Acoustic Workflow Guidance [71ZC files

| GRTS Cell ID

8 ~| Divsion Ratio

Location Name 8.3 file names
Use z¢ instead of 77%

Survey Start Time l Move noise files to NOISE subfolder ~

Extract GPSto CSV = [ 60
Survev Fnd Time X

Figure 162. The NABat metadata form will appear under “NABat Project Form” (Step 8).
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¢ GRTS Cell ID (the NABat GRTS Cell ID)
*Note: If no GPS was used during the mobile transect, leave the field for GRTS Cell ID blank.

V/ Batch | \/ Signal Params | 1/ AutoID for Bats | v/ Cluster Analysis | X SPL Analysis | X Acoustic Indices | v/ Cloud | v/ DI

INPUTS OUTPUTS
Input directory: Output directory:

CUsers\tmcburney\Documents\Bat Projects\NABat Monitoring\CWH C\Users\tmcburney\Documents\Bat
Drive label (nickname) for database (optional): Drive label (nickname) for database (op|

Include subdirectories Ichess all input channels

WAC files : ] )
[Z] WAV (and W4V) files Nightly ~| Create subdirectories
Time expansion factor Split to max dur

F1ZC files WAV (or W4V) files
[ Split channels

Compression
 NABat Metadata Form Kaleidoscope Mobile v/

NABat Project Form Time expansion factor

ALAD Daa L £ 10 Lib o A WL TR ~ (i =
Deojechlormnd " e [ zC files

| GRTS CellID ;
8908

0.00000 Fuzz GPS to precision

« | Division Ratio

Figure 163. The NABat metadata form GRTS Cell ID field.

* Location Name (enter a descriptive and original name for the route, e.g., Donagh Road Route)

V/ Batch | \/ Signal Params | \/ AutoID forBats | 3/ Cluster Analysis | X SPL Analysis | X AcousticIndices | \/ Cloud | v/ Db

INPUTS QUTPUTS
Input directory: Qutput directory:

C:\Users\tmcburney\Documents'\Bat Projects\NABat Menitoring\CWH Ci\Users\tmcburney\Documents\Bat P

Drive label (nickname) for database (optional): Drive label (nickname) for database (opti

Include subdirectories Ichess all input channels

WAL files - ] ]

[V WAV (and W4V) files Nightly | Create subdirectories
B Time expansion factor Split to max durat

7] ZC files [V WAV (or W4V) files
[7]Split channels

NABat Metadata Form Kaleidoscope Mobile v |

NABat Project Form Time expansion factor

NABat Project Form from v10 of the Acoustic Workflow Guidance F [ ZC files
| GRTS Cell ID 8
8908

Location Name

0.00000 Fuzz GPS to precision

w | Division Ratio

8.3 file names

Use .z¢ instead of .77%

Farm

— B
— P ATt W R}

Figure 164. The NABat metadata form Location Name field.
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¢ Survey Start Time (YYYY-MM-DDThh:mm:ss; e.g., 2020-06-12T20:30:00; *use 24h time)
¢ Survey End Time (YYYY-MM-DDThh:mm:ss; e.g., 2020-06-13T06:30:00; *use 24h time)

v/ Batch | +/ Signal Paramsl +/ Auto ID for Ba!sl Vs ClusterAnalysisl X spPL Analysisl X Acoustic lndicsl v Cloudl (V4 Dh‘

INPUTS
Input directory:

C:\Users\tmcburney\Documents\Bat Projects\NABat Monitoring\CWH

Drive label (nickname) for database (optional):

OUTPUTS
Output directory:
C\Users\tmcburney\Documents'\Bat Projects\NABat Monitoring\CWH Brg

Drive label (nickname) for database (optional):

Include subdirecteries
[¥] WAC files
WAV (and W4V) files

Time expansion factor

[T]ZC files
0.00000

[Pmcssall input channels | Channel selection

Nightly | Create subdirectories

Split to max duration, seconds

WAV (or W4V) files
[ Split channels

-

- Time expansion factor
| GRTS Cell 1D CJ a

2908 [7] ZC files

Location Name 8
Farm

Fuzz GPS to precision

[NAM Metadata Form Kaleidoscope Mobile

8.3 file names

Survey Start Time
2014-07-20T22:00:00-03:00

Survey End Time
2014-07-20T23:00:00-03:00

Use .zc instead of .27%

(Move noise files to NOISE subfolder ~

A5 Extract GPStoCSV | 60

Figure 165. The NABat metadata form Survey Start Time and Survey End Time fields.

¢ Software Type
If using the free version of Kaleidoscope (i.e., not using Auto ID), fill this field with “No Auto ID".
If using the professional version of Kaleidoscope (i.e., with Auto ID), version of Kaleidoscope
currently in use in the following format: Kaleidoscope #.#.x (e.g., Kaleidoscope 5.1.x).
*Note: To find the version of Kaleidoscope currently in use, select “Help” from the menu bar
at the top of the Kaleidoscope converter window, then click “About” from the drop-down list and
under “Kaleidoscope” it will list the current version.

/' Batch | \/ Signal Params Auto ID for Bats
About Kaleidoscope

.ﬁ. Kaleidoscope

Version 51.9i

Cluster Analysis Moise An.

v/ Batch | v/ Signal Params [ \/ Auto D for Bats | 1/ Cluster Analysis | X SPL Analysis | X Acousticlf ] Cous |y

INPUTS
Input directory:

C:\Users\tmcburney\Documents\Bat Projects\NABat Monitering\CWH

Drive label (nickname) for database (optional):

INPUTS
Input directory:
C:\Users\tmcburney|

QUTPUTS
Qutput dired

Ci\Users\tn}

fds\CY Browse

Drive label (nickname) base (optional):
Installation ID: M3WWEBVW-8PSNKTAR

Drive label (1 License KS-MBVRCTVG-LZBNDI7V expires 2020-11-06

[#Include subdirector e

[¥]Include subdirectories
WAC files
[V] WAV (and W4V) files

B Time expansion factor
[T1ZC files

0.00000 Fuzz GPS to precision

[NABat Metadata Form Kaleidoscope Mobile

-

Event High Cloud Cover

Software Type

Kaleidoscope 5.1.x

Process all i

Nightly ~

[VI WAV (or
[T Split

] WAC files
[F] WAV (and W4V fild

[F1ZC files
0.00000

NABat Metadata Fornf

NABat
NABat Project Form fi
Worikflow Guidance
| GRTS Cell ID

Location Mame

Copyright © 2020 Wildlife Acoustics, Inc.
All Rights Reserved.

LLS. Pat. No. 7,454,334

U5, Pat. Mo. 8,559,647 B2

U.5. Pat. No. 8,995,230

E.P. Pat. No. 1,661,123

EP. Pat. No. 2,742,328

EP. Pat. Mo. 2,877,820

G.B. Pat. No. 2,480,358

Other patents pending.

www.wildlifeacoustics.com

hax duration, secon

Figure 166. The NABat metadata form Software Type field.
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* Species List (see Section 4.4.1 for more information)

There are additional fields that can be filled in if the information was collected during the surveys, but only
the above fields are required.

V/ Batch | v/ Signal Params | v/ AutolID for Bats | \/ Cluster Analysis | X SPLAnalysis | X AcousticIndices | v/ Cloud | +/ Db]

INPUTS QUTPUTS
Input directory: QOutput directory:

C:\Users\tmcburney\Documents\Bat Projects\NABat Monitoring\CWH C:\Users' D Bat Projects\NABat

Drive label (nickname) for database (optional): Drive label (nickname) for database (optional):

[l Include subdirectories [Process allinput channels =] Channel selectien

[¥] WAC files
[¥] WAV (and W4V) files Nightly | Create subdirectories
D Time expansion factor Split to max duration, seconds
[T1ZC files [FIWAV (or WaV) files
[7] Split channels

INABaI Metadata Form Kaleidoscope Mobile -

Event High Cloud Cover E] Time expansion factor
[F1ZC files

Software Type 8 | Division Ratic
Kale.idos_co e5.1x 2.3 file names
Species List Use .zcinstead of .7?#
Atlantic Canada Classifier —
[Mwe noise files to NOISE subfolder "]

Figure 167. The NABat metadata form Species List field.

0.00000 Fuzz GPS to precision

Step 9- After filling out the required fields and any desired additional fields, next to “Create subdirectories”,
select “Nightly” from the drop-down list.

*Note: Selecting “Nightly” for subdirectories will automatically organise all of the acoustic data into folders
by recording night. If this is not desired, select “None” instead of “Nightly”.

~} Kaleidoscope Pro
File Help License

(Bat Analysis Mode |

V/ Batch | \/ Signal Params | / AutoID for Bats | \/ Cluster Analysis | X SPL Analysis | X AcousticIndices | v/ Cloud | v/ Db/

INPUTS OUTPUTS
Input directory: Output directory:

C:\Users\tmcburney\Documents\Bat Projects\NABat Monitoring\CWH C:\Users\tmcburney\Documents\Bat Pro

Drive label (nickname) for database (optional): Drive label (nickname) for database (optio

(V| Include subdirectories Process all input channels
@] WAC files

7] WAV (and WaV) files ‘ Nighthy +Y Create subdirectories

E Time expansion factor Split to max duratio|
[T1ZC files [¥] WAV (or W4V files

0.00000 Fuzz GPS to precision [7]Split channels

[NABat Metadata Form Kaleidoscope Mobile V]
P 1 ~| Time expansion factor

Figure 168. Next to “Create subdirectories”, select “Nightly” (Step 9).
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Step 10- Select the boxes next to “WAV files”.

*Note: By creating .wav files, the files can be analysed in Kaleidoscope under both full spectrum and zero-
cross analysis, which is recommended. If zero-cross only files are desired, process the data with the box next
to “ZC files” selected instead.

Step 11- Under “WAV”, unselect the box next to “Split channels” if only one microphone was used to collect
the acoustic data.

W/ Batch | v/ Signal Params | 1/ AutoID for Bats | 3/ Cluster Analysis | X SPL Analysis | 3 Acoustic Indices | v/ Cloud | 1/ Db]

INPUTS QUTPUTS
Input directory: Output directory:

CAUsers\tmcburney\Documents\Bat Projects\NABat Monitering\CWI- Browse ChUsers\tmcburney\Documents\Bat Projects\NABat Monitoring\CWi Browse

Drive label (nickname) for database (optional): Drive label (nickname) for database (optional):

@linclude subdirectories [Procus all input channels -] Channel selection
[V WAC files —
[#] WAV (and WAV) files Nightly | Create subdirectories

Time expansion factor Split to max duration, seconds

[ ZC files AV (or WAV files
0.00000 Fuzz GPS to precision %‘—J Split channels

7

lAdd or Replace a Project Form...

Figure 169. Select the box next to “WAV files” (Step 10) and under “WAV”,
unselect the box next to “Split channels” (Step 11).

Step 12- Select “Move noise files to NOISE subfolder” from the drop-down list.

*Note: This will move all the files that the Kaleidoscope software screens as NOISE into a separate subfolder.
All of these files should still be manually identified to ensure they are NOISE, but moving them to a
subfolder can make sorting these files easier.

1 « | Time expansion factor Spm to max duration, seconds
[C] ZC files (V] WAV (or W4V) files
[T] Split channels

Compression
IMd or Replace a Project Form... A

NABat Project Form [E] Time expansion factor

NABat Project Form from v10 of the Acoustic Workflow Guidance I [C] ZC files
| GRTS Cell ID

0.00000 Fuzz GPS to precision

8 | Division Ratio
|8.3 file names
Uce zcinctead of 772
Latitude Decimal Degrees IMW! noise files to NOISE subfolder ~

Bxtract GPSto CSV  » | 60
| onaitude Decimal Nearesc
[ Please send us feedback! ] [ Video Tutorials ] [ Help ]

Location Name

Figure 170. Select “Move noise files to NOISE subfolder” from the drop-down list (Step 12).
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Step 13- Select “Extract GPS to CSV” from the dropdown. In the box next to this, the frequency of waypoint
extraction can be specified in seconds. Change as desired, or leave on the standard “60 secs”.

*Note: This setting will result in a gps.csv with an associated waypoint for each recorded file. If a gps.kml is
preferred so that the GPS file can be opened directly in Google Earth, select “Extract GPS to KML” from the
dropdown. It is also possible to select “Extract GPS Disabled”, if no separate GPS file is desired.

] ZC files ITWAY (or WaV) Files
0.00000 Fuzz GPS to precision [ split channels

Compression
[Add or Replace a Project Form... v

NABat Project Form El Time expansion factor

NABat Project Form from v10 of the Acoustic Workflow Guidance F 7] ZC files
| GRTS Cell ID 8

: 3l 5
Location Name 8.3 file names

Use .zc instead of .77#

Latitude Decimal Degrees [Move noise files to NOISE subfolder ~ ]

| Extract GPSto CSV +| 60 ecs]

| annitude Necimal Dearees

Figure 171. Select “Extract GPS to CSV” from the dropdown (Step 13).

Step 14- Select the “Signal Params” tab at the top and next to “(kHz) Minimum and Maximum Frequency
Range” ensure the range is from 15-120 kHz.

*Note: The frequency range selected in the Kaleidoscope converter controls the basic frequency settings
in the Kaleidoscope viewer. For example, if the minimum frequency of interest is set to 40 kHz, then when
using the viewer, no frequencies below 40 kHz will be recognised by the program. This means that in
compressed time view no bat pulses will be observable (i.e., the screen will be completely grey) if all of
the frequencies with the highest amplitudes are below 40 kHz. However, the entire recording will still be
observable in normal time view, which adds to the importance of viewing each file in normal time view
before switching over to compressed time view to more closely inspect the pulses.

- Kaleidoscope Pro ﬂ

File Help License
[Bat Analysis Mode vJ [ Use 5/5 compute resources

v/ Auto ID for Bats | / Cluster Analysis | X Noise Analysis | v/ Cloud | +/ DI
SIGNAL DETECTION PARAMETERS

Signal to be detected:
P —

(15| ) - (kHz) Minimum and Maximum Frequency Range

1 (ms) Minimum and Maximum Length of Detected Pulses

Figure 172. Next to “(kHz) Minimum and Maximum Frequency Range”
ensure the range is from 15-120 kHz (Step 14).
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Step 15- Still under “Signal Params”, next to “(ms) Minimum and Maximum Length of Detected Pulses”
confirm the range is 1-500 ms.

~ b Kaleidoscope Pro [E] S
File Help License
[Bat Analysis Mode vJ [Use 5/5 compute resources vJ

3/ Batch| \/ Signal Params | \/ AutoID for Bats | 3/ Cluster Analysis | X Noise Analysis | v/ Cloud | v/ Db
SIGNAL DETECTION PARAMETERS
Signal to be detected:

15| - 120 (kHz) Minimum and Maximum Frequency Range

@ (ms) Minimum and Maximum Length of Detected Pulses

500 (ms) Maximum inter-syllable gap

3 Minimum number of pulses

When zero crossing for conversion or analysis, enhance with advanced signal processing
[Flp [ n Tl S

Figure 173. Next to “(ms) Minimum and Maximum Length of Detected
Pulses” confirm the range is 1-500 ms (Step 15).

Step 16- Still under “Signal Params”, next to “Minimum number of pulses” enter 3.

If using Auto ID, go to Step 18.

b Kaleidoscope Pro E |

File Help License
Eat Analysis Mode '] [Use 5/5 compute resources ﬂ

+/ Batch| V/ Signal Params | \/ AutoID for Bats | / Cluster Analysis | X Noise Analysis | +/ Cloud | v/ Db
SIGNAL DETECTION PARAMETERS
Signal to be detected:

15| - 120 (kHz) Minimum and Maximum Frequency Range

1 . 500 . (ms) Minimum and Maximum Length of Detected Pulses

500 (ms) Maximum inter-syllable gap

CS) Minimum number of pulses

When zero crossing for conversion or analysis, enhance with advanced signal processing
[ Remove DC offset

Figure 174. Next to “Minimum number of pulses” enter 3 (Step 16).
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Step 17- If not using Auto ID, under “Signal Params”, next to “When zero-crossing for conversion or analysis,
enhance with advanced signal processing”, uncheck the box.

If not using Auto ID, go to Step 20.

Step 18- If using Auto ID, still under “Signal Params” tab, select the box next to “When zero-crossing for
conversion or analysis, enhance with advanced signal processing”.

“+ Kaleidoscope Pro -+ Kaleidoscope Pro
File Help License File Help License

[Bat Analysis Mode - (use (Bat Analysis Mode - (usd

+/ Batch| V/ Signal Params I 3/ AutoID forBats] v CIusterAnalysisl X Noise Analy] +/ Batch| V/ Signal Params | v/ Auto IDforBatsl W C|ugterAna|ysis| ¥ Noise Analf
SIGNAL DETECTION PARAMETERS SIGNAL DETECTION PARAMETERS

Signal to be detected:

Signal to be detected:

15 - 120 (kHz) Minimum and Maximum Frequency { 15| _ 120 {kHz) Miniimum and Maximurm Freguency

1 . 500 (ms) Minimum and Maximum Length of D¢ 1 _ 500 (ms) Minimum and Maximum Length of D
300 (ms) Maximum inter-syllable gap s0 00 (ms) Maximum inter-syllable gap
3

Mini ber of pul:
fnimum number ot pulses 3 Minimum number of pulses

hen zero crossing for conversion or analysis, enhance with advanced signal processing
Remove DC offset

@\en zero crossing for conversion or analysis, enhance with advanced signal processing
Re

move DC offset

Please send us feedback! ] I Video Tutorials ] I Help

[ Please send us feedback! ] [ Video Tutorials ] [ Help

Copyright © 2020 Wildlife Acoustics, Inc. All Rights Reserved. Patented.

Copyright © 2020 Wildlife Acoustics, Inc. All Rights Reserved. Patented

Figure 175. If not using Auto ID, next to “When zero-crossing for conversion or analysis, enhance with
advanced signal processing”, uncheck the box (Step 17) (left). If using Auto ID, select the box (Step 18)
(right).
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Step 19- If using Auto ID, under the “Auto ID for Bats” tab select “Bats of North America 5.1.0” (or most
recent version). Ensure the drop-down list next to this is on “+1 More Accurate (Conservative)”. Next, select
the SAME species that were already added to the Species List for the metadata classifier list above (Step 2).
If the standard Atlantic Canada Classifier is being used, choose the following bats by selecting the box next
to the name: EPTFUS, LASBOR, LASCIN, LASNOC, MYOLUC, MYOSEP, PERSUB.

-} Kaleidoscope Pro ==
File Help License E PTF U S

’ Bat Analysis Mode - ] [Use 5/5 compute resources v ]

I v Batchl +/ Signal Param T/-:\UtDlD for Bats v CIusterAnatysisI X NoiseAnaIysis] v Cloud[ v Db] LASBOR
CLASSIFIERS '

d Bats of Morth America 51.0 ~ N-l More Accurate (Conservative) 'b LASCI N

[] MYOTHY - Myotis thysanodes - Fringed myotis -
[] MYOVEL - Myotis velifer - Cave myotis LASNOC

[C] MYOVOL - Myotis volans - Long-legged myotis

[] MYOYUM - Myotis yumanensis - Yuma myotis MYOLUC

[] NYCFEM - Nyctinomops femorosaccus - Pocketed free-tail

[] NYCHUM - Nycticeius humeralis - Evening bat MYOSEP

[] NYCMAC - Nyctinomops macrotis - Big free-tailed bat
ARHES - Parastrellus hesperus - Canyon bat

¥ EERSUB - Perimyotis subflavus - Tricolored bat | PERSUB
ADBRA - Tadarida brasiliensis - Mexican free-tailed bat

Figure 176. If using Auto ID, under the “Auto ID for Bats” tab select “Bats of North America 5.1.0” (Step 19).

Step 20- Go back to the “Batch” tab and select the “Process Files” button on the bottom right.

*Note: Due to changing some of the default settings, Kaleidoscope may ask about a few of the chosen
settings before proceeding. If all of the changes are the same as those made above, then click “Okay” to
start processing the files.

INPUTS ouTPUTS
Input directory: Output directory:
c i c

Drive label (nickname) for database (optional): Drive label (nickname) for database (optional):

[#/Include subdirectories =
[VIWAC files - -
[Z1WAV (and WAV files Create subdirectories

Time expansion factor Splitto max duration, seconds
[CIzCfiles [VIWAV (or WaV) files
0.00000 Fuzz GPS to precision ] Split channels

Tir ion f2
NABSE P | () Tmeepmiontocor
NABat Project Form from v10 of the Acoustic Workflow Guidance 1 1 ZC files

| GRTS Cell ID

[Add or Replace a Project Form...

Location Name

Latitude Decimal Degrees

Extract GPSto CSV. v 60

1 anaitude Decimal Dearees

Please send us feedback! | | Video Tutorials | [ Help

Copyright © 2020 Widiife Acoustics, Inc. All Rights Reserved. Patented.

Figure 177. Select the “Process Files” button (Step 20).
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*Note: When Kaleidoscope processes the raw acoustic data, it automatically will create the following for the
designed mobile transect in the processed data folder:

¢ the processed audio files within a “Data” folder (files automatically designated as NOISE are in a
“NOISE” subfolder within the “Data” folder)

¢ log.txt (this file keeps a record of each step of the file processing and can be used for diagnostics if
an error occurs)

e settings.ini (this file keeps a record of the settings used in the Kaleidoscope converter window
during data processing)

These settings can be reloaded into the Kaleidoscope converter by opening the converter and
selecting “File”, “Load Settings”, and then selecting the desired settings.ini file.

* gps.csv (this file contains the GPS data for each file if the “Extract GPS to CSV” setting was selected,
if the “Extract GPS to KML” setting was selected, this file will be gps.kml, if the “Extract GPS
Disabled” was selected, there will be no GPS file)

* meta.csv (this file contains all of the metadata that were entered in the NABat metadata form in
the Kaleidoscope converter window, in addition to providing a list of all the files recorded within
that stationary point survey site, this spreadsheet is where the manual ID for each file will be
added)

File Edit View Tools Help

QOrganize v Share with = MNew folder

7t Faverites Documents library
B Desktop Site 4- Saltwater Estuary-Freshwater Pond

3 Dropbox

@ Creative Cloud Files %
1 Downloads ' r X?
4 Libraries P A,
[ Documents Data gps.csv
I My Documents
|| Public Decuments
4 My Music
I\ Public Music
I\ tmcbumey
@ Music
&) Pictures

B videos

18 Computer
s Local Disk (C:)
S (G) student_appl
S (H) PM
£ (K) PATHMICRO
&3 (L) STAFF_GROUP

€ Network

l 5 items

Figure 178. When Kaleidoscope processes the raw acoustic data, it automatically will create new files.
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If the Pro Version of the Kaleidoscope software is used for data processing, two other files will be created
after data processing:

e idsummary.csv (this file gives a summary of the number of files recorded for each species
on each monitoring night using Auto ID classification)

¢ id.csv (this file provides a list of all of the files recorded within that stationary point survey
site, and includes averages of call parameter values for each file in addition to the auto

ID given for each file, this spreadsheet is where the manual ID for each file will be added if
using the Pro Version of the Kaleidoscope software)

File Edit View Tools Help

Organize v Share with v New folder

¥ Favorites Documents library
B Desktop SD L-4 (Site 3- Forest Opening-Clay Road)
% Dropbex

@ Creative Cloud Files L
& Downloads A X“;

w4 Libraries

(¥ Documents Data gps.csv id.csv idsummary.csv
| My Documents

. Public Documents
& My Music

J. Public Music

L. tmcbumey

J‘ Music

=] Pictures

B videos

1% Computer
a Local Disk (C)
5# (G) student_appl
G# (H) PM
&# (K:) PATHMICRO
¥ (L:) STAFF_GROUP

€ Network

) 7 items

Figure 179. If the Pro Version of the Kaleidoscope software is used for
data processing, two other files will be created after data processing.

Step 21- Go back and repeat all of the steps above if there are any other mobile transect file folders that
contain acoustic data for mobile transects conducted within this NABat GRTS cell.

Step 22- After all of the mobile transect data have been processed; the next task will be manually identifying
the files.
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4.6 Opening and Manually Identifying Files in Kaleidoscope

There are two ways to open and manually identify acoustic files: 1. Kaleidoscope Free Version
2. Kaleidoscope Pro Version
4.6.1 Kaleidoscope Free Version
This method works with the free version of Kaleidoscope software. To manually identify files in
Kaleidoscope, first open the files using the Kaleidoscope converter window. The results table must NOT be

open to use this method.

To open a file using the Kaleidoscope converter window, go to “File” and “Open...”.

idoscope Po =)
Help License
0per|= I IUse 5/5 compute resources ¥ ‘

Open Results... | +/ AutoID foerl v CIusterAnalysisl b SPLAnaIys&s] b e Amustic[ndicsl v Cloudl v Dh|
Open Reference

Load Settings... OUTPUTS
Output directory:
Set Defaults

Close imnts\Bat Projects\NABat Monitoring\CWH CAUsers\tmcburney\Documents\Bat Projects\MABat Monitoring\CWH

Exit itabase (optional): Drive label (nickname) for database (optional):

) Include subdirectories iProcm all input channels v] Channel selection
[V] WAC files - _ -
[V] WAV (and W4V) files Nightly | Create subdirectories

Time expansion factor Split to max duration, seconds

[T1ZC files (V] WAV (or W4V files
[7] Split channels

’Add or Replace a Project Form... hd

NABat Project Form B Time expansion factor

NABat Project Form from v10 of the Acoustic Workflow Guidance K (] ZC files
| GRTS Cell ID

0.00000 Fuzz GPS to precision

a8 v

Location Name 8.3 file names

Use .zc instead of .77#

Latitude Decimal Degrees iMwe noise files to NOISE subfolder ~

Extract GPSto CSV = | 60
| annitude Necimal Nearees
i Please send us feedback! ‘ l Video Tuterials J I Help

Copyright © 2020 Wildlife Acoustics, Inc. All Rights Reserved. f

Open .wav,.wdv,.wac,.zc,.77# file in viewer

Figure 180. To open a file using the Kaleidoscope converter window, go to “File” and “Open...”.
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Select the first file of the desired monitoring night within the stationary point survey site subfolder from
within the Processed Data subfolder. This should open the first file within the Kaleidoscope viewer window.
To switch between monitoring night folders within a stationary point survey site, use the double line arrow
button in Kaleidoscope.

((,“ CANADIAN CREATING A WORLD

*Note: Do NOT select the “Process Files” button or all of the data that have already been processed will be
overwritten and all of the information will have to be re-entered in the metadata form.

B |
4
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Figure 181. Select the first file of the desired stationary point survey site subfolder.

The next task will be to create manual ID labels. To create a manual ID label, right click one of the grey boxes
at the bottom of the screen, so that it is highlighted in white.

MYOLUC RSO0, 1 oL OO0 BTN 08 LN A TR SO BAS AAY 03EUC 5PYO LUTRATITI 0C 7

- ‘o @” ; ‘e DEE B @D E EEus < fams e

Prefo: SM200258 Modek: SMIBAT SNED0258 1,29 Timestamp: 2019-07-16 23:4003-0300 GPS: 46.26000 N 6212000
Motes

Identification

- ETRUS
MYOLUC
Auto next file

Figure 182. To create a manual ID label, right click one of the grey boxes at the bottom of the screen.

Page 122 www.cwhc-rcsf.ca



http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca

( CANADIAN CREATING A WORLD
\ "% WILDLIFE HEALTH THAT IS SAFE AND SUSTAINABLE
ﬁCUUPERAﬂVE FOR WILDLIFE AND SOCIETY

Type the desired label into the box. Do this for all necessary species labels in the region using the four-letter
NABat species codes and codes for common groupings (see Table 6 and 11). Now that the ID labels have
been created, everything has been set up to start manually identifying the acoustic files.

*Note: These manual ID labels will remain in the Kaleidoscope viewer for future use, unless they are
changed or deleted.

[ [ e
— I IC

i I

I I

Figure 183. Type the desired label into the box.

As the files are analysed, click on the label that appropriately describes the file and hit the enter button

on the keyboard. If the file has multiple bat passes, select the correct label for one of the sequences and
go to Section 4.7.3.14 for more information. The selected manual ID label should be seen in the white
“Identification” field in the bottom right of the viewer window. For efficiency, the “Auto next file” box
underneath “Identification” can be selected. If this box is selected, once the desired species/grouping label
has been pressed, Kaleidoscope will automatically add the chosen ID label to the “Identification” field and
move to the next acoustic file in that folder. Proceed until all files within the folder have been manually
identified.

0o ONEEEOED D e

0 Timestarnp: 2019-07-22 2204080300 GPS: 46.24000 N 6313000 W

Identification
& LA

= I Rename I
] uto ned file
|[Lact PESU

Lasopesy I

Figure 184. For efficiency, the “Auto next file” box underneath “Identification” can be selected.
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*Note: It is also important to manually identify the files Kaleidoscope screens as NOISE. If Kaleidoscope
created a “NOISE” subfolder for each monitoring night, open the first file within the “NOISE” subfolders by
double-clicking on the file and manually identify the files as described above.
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Fie Edt View Tooks Help
Orgenize 5 Open  Sharewith v New folder

Documents library
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0wy e ey 0wy 0wy way Wonav Wwav

o B ® ® B R B
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” File folder

Figure 185. It is also important to manually identify the files Kaleidoscope screens as NOISE.

If this method is used, the “Manual ID” column should be automatically populated when the metadata file is
created (see Section 4.8.1 Step 7). However, the “Manual ID” column in the meta.csv will NOT automatically
populate. To fill in the column in the meta.csv spreadsheet, the manual IDs can be copied from the metadata
file once it is created and added manually to the meta.csv. If data are transferred from one spreadsheet to
another, it is crucial that both spreadsheets are sorted the same way to prevent mislabelling of files.
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Figure 186. The “Manual ID” column in the meta.csv will NOT automatically populate.

Page 124 www.cwhc-resf.ca



http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca

( CANADIAN CREATING A WORLD
V" WILDLIFE HEALTH THAT IS SAFE AND SUSTAINABLE
gy~ COOPERATIVE FOR WILDLIFE AND SOCIETY

Both spreadsheets can be sorted appropriately by clicking on the “Sort & Filter” button on the tool bar
(under the “Home” tab) and selecting “Custom Sort”.
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Figure 187. The spreadsheets can be sorted appropriately
by clicking on the “Sort & Filter” button on the tool bar.

In the “Column” “Sort by” field select “Audio Recording Name (*wav *zc)” from the drop-down list, in the
“Sort On” field select “Values”, and in the “Order” field select “A to Z”, and then click “OK”. This should

sort the rows in the meta.csv spreadsheet to match the rows in the metadata file; however, this should be
verified to prevent mislabelling of files. Once both spreadsheets are identically sorted, copy the “Manual
ID” column from the metadata.csv and paste it in the appropriate section of the “Manual ID” column in the
meta.csv.
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Figure 188. In the “Column” “Sort by” field select “Audio
Recording Name (*wav *zc)” from the drop-down list.
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4.6.2 Kaleidoscope Pro Version

This method requires the pro version of Kaleidoscope software. To manually identify files in Kaleidoscope,
first open the files using the Kaleidoscope converter window. The results table must be open to use this
method.

If the Pro Version of the Kaleidoscope software is used for data processing, once processing has completed,
the first file should open automatically. If the window has already been closed (i.e., if files were processed
from multiple sites or surveys at one time), follow the steps below:

To open a file using the Kaleidoscope converter window, under INPUTS “Input directory:” click on the
“Browse” button, and select the file folder of the desired stationary point survey site from within the Raw
Data subfolder.

*Note: If the SM4 detector created a “Data” subfolder, it may be necessary to select the “Data” subfolder
from within the folder of the desired site.

Under OUTPUTS “Output directory:” click on the “Browse” button, and select the matching file folder for the
stationary point survey site within the Processed Data subfolder.

*Note: If Kaleidoscope created a “NOISE” subfolder, select the “NOISE” subfolder from within the folder of
the desired site. If there is no “NOISE” folder, but the SM4 detector created a “Data” subfolder, select the
“Data” subfolder from within the folder of the desired site.

<} Kaleidoscope Pro o [@][=
File Help License

[Bat Analysis Mode VJ Use 5/5 compute resources 7]

Wﬁgml Params | v/ Auto D forBats | v/ Cluster Analysis | 3 SPL Analysis | ¥ Acoustic Indices | v/ Cloud | v/ Db/
INPUTS

OUTPUTS
Input directory: QOutput directory:
C\Users\tmcburney\Documents\Bat Projects\NABat Monitering\C Browse CAUsers\tmcburney\Documents\Bat Projects\NABat Monitoring\ CWi "

Drive label (nickname) for database (optional): Drive label (nickname) for database (optional):

[¥]Include subdirectories IProcm all input channels v‘ Channel selection

E::E ::::I WAV filles Create subdirectories

Time expansion factor Split to max duration, seconds
[T]ZC files [¥] WAV (or W4V) files
0.00000 Fuzz GPS to precision 1 Split channels

|ﬁldd or Replace a Project Form... -

NABat Project Form G Time expansion factor

MABat Project Form from v10 of the Acoustic Workfiow Guidance [ ZC files
| GRTS Cell ID 8 | Division Rati

Figure 189. Select file folders for “Input directory” and “Output directory”.
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Once the INPUTS and OUTPUTS have been selected, go to “File” and “Open results” at the top of the
Kaleidoscope converter window. Select the id.csv file from the desired site and select “Open”.

*Note: If the chosen OUTPUTS is the “Data” subfolder, it may be necessary to go back a folder to find the
appropriate id.csv file.

*Note: Do NOT select the “Process Files” button or all of the data that have already been processed will be
overwritten and all of the information will have to be re-entered in the metadata form.

This will open the first file in the Kaleidoscope viewer window. It should also automatically open the results
table.

*Note: If an error window pops up with “Unable to find either the output file or the input file”, select
“Browse Output (local)” and manually select the desired first file within the Raw Data subfolder (this should
be the first file listed in the results table that automatically opened). Then select “Browse Input (local)” and
manually select the matching file within the Processed Data subfolder. Once “Open” is selected, this should
automatically open the desired file in the Kaleidoscope viewer window and the results table should also still
be open.

Elédm Pro @

Help License

Open., [UseSfS compute resources v]
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——UpeRReTETenE
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Close
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[¥] WAC files
[¥] WAV (and W4V) files
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[T1ZC files
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None » | Compression
1
[C]ZCfiles
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Copyright ® 2020 Wildlife Acoustics, Inc. All Rights Reserved. Patented.

Figure 190. Go to “File” and “Open results” at the top of the Kaleidoscope converter window.
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The results table can have a variety of columns, but for manual ID purposes, it is necessary to have the file
name under “IN FILE” (this should show up automatically) and a “MANUAL ID” column.

20190722\ MMNK-S41735_20190722 220408 000 wav @0.0000005 (3.413333s)

» Results
Fle Help

FOLDER OUTFILEFS AUTOID OUT FILE ZC PULSES. MATCHING MATCH RATIO

2 e MVOLUC
190722 215845 000 wav IMYOLUC
DK 35 20190722 220060 000.we MYOLUC
SO K1 (Mebile INK-S4L735_ 20190722 21 i IMYOLUC
5D K-1 (Mebile Accustic Survey)\Data\ 20190722 INK-S41735_20190722_ 220303 000.wa: IMYOLUC
5D K-1 (Mobile Acoustic Survey)\Datal 0190722 MNK: 417352 i MYOLUC

-1 -
&1 R M GG EE0e o Ceage e - (G [

Figure 191. It is necessary to have the file name under “IN FILE” and a “MANUAL ID” column.

If these columns are not automatically there, in the results table go to “File” and “Edit columns...”.
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Figure 192. In the results table go to “File” and “Edit columns...”.
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Select “Show” next to the desired column name. Then click “OK” at the bottom.
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Figure 193. Select “Show” next to the desired column name.

The above instructions will result in the first acoustic file opening in the Kaleidoscope viewer window. The
files are sorted the same way they are in the id.csv spreadsheet, by Auto ID label. The next task will be to
create manual ID labels. To create a manual ID label, right click one of the grey boxes at the bottom of the
screen, so that it is highlighted in white.

Prefic SM300258 Modek: SM3BAT SM300258 1.29  Timestamp: 2019-07-16 23:40:03-03:00 GPS: 46.26000 N 62.13000 E
MNotes

I'=’$
[ I[
[ Il

Figure 194. To create a manual ID label, right click one of the grey boxes at the bottom of the screen.
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Type the desired label into the box. Do this for all necessary species labels in the region using the four-letter
NABat species codes and codes for common groupings (see Table 6 and 11). Now that the ID labels have
been created, everything has been set up to start manually identifying the acoustic files.

*Note: These manual ID labels will remain in the Kaleidoscope viewer for future use, unless they are
changed or deleted.

Figure 195. Type the desired label into the box.

As the files are analysed, click on the label that appropriately describes the file and hit the enter button on
the keyboard. If the file has multiple bat passes, select the correct label for one of the sequences and go to
Section 4.7.3.14 for more information. The selected manual ID label should now automatically populate the
row for that file in the open results table. For efficiency, the “Auto next file” box underneath “Identification”
can be selected. If this box is selected, once the desired species/grouping label has been pressed,

Kaleidoscope will automatically add the chosen ID label to the results table and move to the next acoustic
file in that folder.

“o o* KL L1 T T Jofal o rmme|irsis

0 GPS: 45.24000 N 6313000 W

Identification
LACT

Figure 196. For efficiency, the “Auto next file” box underneath “Identification” can be selected.
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To re-open a specific file, simply click on the row of the desired file in the results table.

Once all of the files within a folder have been analysed, SAVE the results table by going to “File” and “Save”
in the results spreadsheet. Alternatively, save the results spreadsheet frequently to prevent losing any of the
manual IDs.

*Note: If the results table is NOT saved, the “MANUAL ID” column in the id.csv spreadsheet will not
automatically populate, and all of the manual IDs will be lost.

*Note: When the results table is saved, it will overwrite any information that has been manually typed into
the id.csv spreadsheet. If there is a desire to make notes about the files as they are analysed, create a new
spreadsheet or keep the notes in an alternative location.

¥ 20190722\ MNK-541735_20190722_220408 000.wav @0.000000: (3413333s)

FOLDER INFILE OUT FILEFS AUTOID OUT FILE ZC MATCHING

sor22 | MNK-541735. 20190722 220408 000 wav LASCIN

e nso72 | MNK-541735_20190722_221925_000.warv IMYOLUC
Copy selected files... nso7z2 MNK-541735_20190722_215849_000.wav IMYOLUC
Bulk 1D matching aute ID ns0722 MNK-541735_20190722_220053_000.wav IMYOLUC
BulkID selected rows 180722 IMHK-541735 20190722, 215858 000.wav MYOLUC
MNK-541735 0190722 220303 000.wav MYOLUC

Copy D to Manual ID
MNK-S41735, 0190722 222236 000wt MYOLUC
Edit columns. o e e e e

Close
Bit

Figure 197. Save the results table by going to “File” and “Save” in the results spreadsheet.

If this method is used, the Manual ID column should be automatically populated when the metadata file is
created (see Section 4.8.1 Step 7).
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Figure 198. The “Manual ID” column in the metadata file should be automatically populated.
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4.7 Spectrogram Analysis

4.7.1 Basic Acoustic Terminology

The following terms are used when reading and interpreting spectrograms. Ensure the terms listed below
are understood:

4.7.1.1 Spectrogram Terminology

Spectrogram: an image displaying sound waves

Figure 199. Example spectrogram.

Call/Pulse: each separate line of sound on a spectrogram (usually sweeps from high to low frequency) (23);
represents a single echolocation call of a bat

(Call) Sequence: a series of calls/pulses that can be visualised in a spectrogram

O A I I S N e e e e e e v v v

Figure 200. The difference between a call/pulse (blue circle) and a
(call) sequence (red square).
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Bat pass:

Bat pass is the unit of measurement commonly used when calculating species magnitude of activity
(stationary point surveys) or species relative abundance estimates (mobile transects). NABat defines a bat
pass as a sequence of calls/pulses that are separated by at least two seconds (23). By having the detector
trigger window set to “two seconds” (see Table 4), this should ensure that each separate recorded file
constitutes a separate bat pass. However, there are several conditions that need to be considered when
manually identifying spectrograms, and designating files as bat passes:

. Sometimes files are of poor quality (depending on recording conditions), and even though the
detector made a file, the file quality is not sufficient to be confident in identifying the calls as
those of a bat. Thus, in order for a file to be designated as a bat pass; it should have at least three
discernible bat calls/pulses in zero-cross (NOT full spectrum).

Figure 201. A bat pass; it should have at least three discernible bat calls/pulses in zero-cross,
like in the image on the left; the image in the centre and to the right are not bat passes.

2. Sometimes more than one bat is recorded in a single file. There may be identifiably more than one
bat of a single species, or multiple bats of multiple species. In these cases, a single file may include
more than one bat pass.

Figure 202. Sometimes more than one bat is recorded in a single file; this image has two bat
passes (highlighted in red and blue).
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4.7.1.2 Call Morphology Terminology
Call body: the part of call with the lowest slope, the flattest part of call (after the knee)

Knee/Elbow: a bend in the call that is sometimes present, and can be either indistinct (smooth, rounded) or
distinct (sharp, angular)

Tail/Toe: a hook on the end of the call that is sometimes present after the call body, and can be either
upturned or downturned

TAIL/TOE

Figure 203. Parts of a call may include: a call body (red), a knee/elbow (blue), and a tail/toe
(yellow); a tail/toe can either be upturned (red) or downturned (blue).
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4.7.1.3 Frequency Terminology

Characteristic frequency (F ): the average frequency of the call body (kHz)

Minimum frequency (F_ ): the lowest frequency of the call (kHz)

Maximum frequency (F__ ): the highest frequency of the call (kHz)

(not always observable because higher frequency sound waves cannot travel as far in the air)

Knee frequency (F,): the average frequency of the knee (kHz)

VR L

gskiz MAXIMUM FREQUENCY (F,,,)
80kHz

75kHz
70kHz
65kHz
60kHz
55kHz
50kHz
45kHz
40kHz
35kHz
30kHz
25kHz
20kHz
15kHz
10kHz

5kHz

OkHz

Figure 204. Every call has: a maximum frequency (yellow), a
characteristic frequency (red), and a minimum frequency (blue).
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4.7.1.4 Slope Terminology

Call body slope (S ): the slope of the call body (also considered the characteristic slope of the call) (OPS)

If the call is flat, it will have a low S_(0-1 OPS), if the call is steep, it will have a high S_(800-1000 OPS).

Initial slope (S,): the slope of the call above the knee (OPS)

Octaves per second (OPS): unit used to measure call slope

Figure 205. A call can have a low call body slope (red) or a high call body slope (blue).
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4.7.1.5 Additional Terminology

Duration (Dur): the length of time of a pulse (ms)

Time between calls (TBC): the length of time between pulses (ms)

NORMALTIME COMPRESSED TIME

Figure 206. Time between calls (blue) is the length of time between pulses,
whereas duration (red), is the length of time of a single pulse.
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4.7.2 Echolocation Basics

Bats echolocate by producing
pulses of sound (call/pulse).
These pulses are separated by
periods of quiet (TBC) during
which the bat listens for the
echoes that allow it to form a
mental map of its surroundings.
Bats are able to produce both
high and low frequency calls.
The low frequency calls that
humans are capable of hearing
are often social calls. The high
frequency calls (out of the range
of human hearing) may also be
social calls, but are more often
echolocation calls. Echolocation
calls are predominantly used

for navigation and foraging.
Depending on the habitat that Figure 207. Calls have distinctive characteristics of appearance

is being sampled, it may be based on the species and the purpose of the call.
more common to get foraging

calls (e.g., wetland habitat) or
navigation calls (e.g., commuting
corridor). A significant amount of
information can be determined
from a spectrogram of bat

calls. The calls have distinctive
characteristics of appearance
based on: the species, the
habitat in which the call is made,
and the purpose of the call (bat
behaviour). When examining

a spectrogram, knowledge,
attention, and care are required
for proper interpretation. For bat
species ID, echolocation calls are
predominantly used, or more
specifically, the search phase of
the echolocation sequence (see Figure 208. Calls have distinctive characteristics of appearance
Section 4.7.2.1.2). based on the habitat in which the call is made.
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4.7.2.1 Bat Behaviour and Echolocation
4.7.2.1.1 Social Calls and Echolocation

As described in Section 2.2.1, bats typically use echolocation calls when flying, to help them create an image
of their surroundings because they are often moving in darkness. While there is some indication that bats
receive information from other bats through echolocation calls, bats primarily communicate through “social
calls” (31). These calls are not necessary to create a mental map of their surroundings, and so function

very differently from echolocation calls (32). Social calls can be lower in frequency, and humans can hear
some of these calls, which sound like a chittering noise. Sometimes calls on a spectrogram may resemble
bat echolocation calls, but they may be uncharacteristic in some ways; maybe the frequency is lower than
expected, or perhaps the calls jump around in an unusual way. It is possible that these may be social calls,
but they are often difficult to properly identify because they do not follow the typical echolocation patterns
used to identify bat calls to species. If a social call sequence can be confidently identified as a bat but cannot
be identified to species or common grouping, it should be labelled as “NolID”. If there is uncertainty that a
recorded sequence represents a bat pass, it is best to identify the file as “NOISE”.

110kHz
100kHz
90kHz
80kHz

Figure 209. Social calls are often difficult to properly identify because they do not
follow the typical echolocation patterns used to identify bat calls to species.
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4.7.2.1.2 Echolocation Sequence Phases

There are three typical phases that may be observed in a bat echolocation sequence: the search phase, the
approach phase, and the terminal phase (“buzz”). While the three phases tend to follow the same general
order (i.e., search, approach, terminal), they are not always sequential depending on the success of the bat,
e.g., if there is a failed phase, the bat may return to the previous phase. If the three phases successfully
reach their conclusion, the bat may start over again in the first phase (the search phase). Bat calls often look
considerably different depending on the phase (33):

1. Search phase*
The search phase is when a bat is flying around sending out echolocation calls to navigate its surroundings
or to search for prey. These calls are fairly consistent and evenly spaced, and thus, the search phase is the

best phase to examine when identifying bat calls to species.

2. Approach phase

The approach phase occurs when a bat has detected echoes reflecting off an object and responds to the
object, which may be a surface (e.g., the ground), a tree, another bat, or prey. The bat will approach the
object to verify whether or not it is something to eat. These calls will be spaced more closely together
(shorter TBC), have a steeper slope (faster change in frequencies) and will sweep through a greater range
of frequencies. Approach phase calls may also vary in frequency, often tending toward higher frequencies
which allow for better object resolution and distance calculations.

3. Terminal phase (“buzz”)

The terminal phase, also called a “buzz” or “feeding buzz” is made when a bat is sufficiently close to the
object of interest and has determined it is prey it will attempt to eat, or water it will attempt to drink
(“drinking buzz”). These calls are very close together, usually increase in frequency, and often have a very
steep slope. Often the terminal phase is not recorded because it may be of lower amplitude given that the
bat is very close to its target at this point in time, or the bat may stop echolocating entirely right before it
captures its prey.

Figure 210. There are three typical phases that may be observed in a bat echolocation sequence:
the search phase (red), the approach phase (blue), and the terminal phase (“buzz”) (yellow).
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4.7.2.2 Habitat and Echolocation
4.7.2.2.1 Effect of Clutter

The type of habitat a bat is
flying in can affect the shape of
a call in a variety of ways. The
first habitat consideration is
the degree of clutter present.
Habitat can be categorised as
high, moderate, or low clutter.
“Clutter” is simply the amount
of material in the environment
that can reflect back an
echolocation call. For example,
a high clutter habitat would be
a dense forest, where all of the
leaves and branches would be
considered clutter. A low clutter
habitat may be an open field,
where nothing is obstructing
the flight, or echolocation calls,
of the bat. High clutter habitat
results in calls that generally
s have a steeper slope, a shorter
rey duration, a higher frequency, and
a greater change in frequency
(long frequency sweeps). In
contrast, a low clutter habitat
results in calls with a lower
slope, longer duration, lower
frequency, and smaller change
in frequency (short frequency
sweeps). Outside of very
specific situations, it is easier to
distinguish between bat species
in low clutter habitat because
there is generally more species
Photo by Tessa McBurney variation in lower clutter calls
(33).

Figure 211. Habitat can be categorised as high (above), moderate
(centre), or low clutter* (below).
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Bats can also be categorised by the type of habitat they are most likely to occupy. There are bat species
found more frequently in high clutter habitats, and these species are often slower when flying, emit more
calls closer together (i.e., short TBC), and have calls with a higher frequency, lower amplitude (“whispering
bats”), shorter duration, and steeper slope. Bats predominantly found in high clutter habitats fly more
slowly because they must navigate through a landscape with a large number of obstacles. The characteristics
of their calls relate to maximising the information received from echolocating within a short time frame,

i.e., to avoid collisions in the high clutter environment. Their calls are lower in amplitude because the bats
are echolocating close to the objects in the environment, and by lowering the amplitude of their calls they
can reduce the confusion that comes from excessive reflecting off of these objectives. The northern myotis
is an example of a species that predominantly occupies high clutter habitat. In contrast, bat species more
frequently found in low clutter habitats are generally fast fliers and not as maneuverable. These species emit
calls spread further apart (i.e., long TBC) and their calls have the following characteristics: lower frequency,
higher amplitude, longer duration, and lower slope (i.e., flat calls). Bat species found mainly in low clutter
habitats are often faster when flying because they are flying in the open, which allows them to fly faster
without the danger of collision with objects in the environment. These bat species also use echolocation
calls that are higher in amplitude to compensate for the potentially long distance their calls may have to
travel before reflecting off of an object. Migratory bats, such as hoary bats, are typically found in low clutter
environments (33).

Figure 212. Bat species can also be categorised by the type of habitat they are most likely to occupy; the
northern myotis (left) is a high clutter bat species and the hoary bat (right) is a low clutter bat species.
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4.7.2.2.2 Effect of Reflection

There are two types of reflections that can be recorded in addition to a bat pulse: specular echoes and
diffuse echoes.

Specular echoes are those that are reflected off a smooth surface, such as water or a rock. Specular echoes
appear on a spectrogram as a second bat call that immediately follows the original bat call. The two calls are
often almost identical in appearance, but sometimes the second call can be slightly shorter. It is important to
check the calls in both normal time view and compressed time view, because if the calls are only examined
in compressed time view, a specular echo can sometimes be interpreted as a file with two bat sequences.
However, when examined in normal time view, it will be apparent that the second call immediately follows
the first call and it is a reflection, rather than the call of a second bat (33).

COMPRESSED TIME NORMAL TIME

[T I ITT[ITT ]
0.0 .25 Dds ) s D.8s 0s 25

EEEEV RN EREEEEN
Il 4s {1 65 fl8s 205 225

Figure 213. Example of specular echoes in compressed time (left and real time (right).

A diffuse echo is reflected off a rough surface, such as a tree. Rather than resembling the appearance of a
second bat call, the reflected sound is scattered, and appears as unspecific noise following the original bat
call on the spectrogram (33).

COMPRESSED TIME = NORMALTIME
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Figure 214. Example of diffuse echoes in compressed time (left) and real time (right).
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4.7.2.3 Harmonics and Echolocation

Harmonics also should be considered when analysing spectrograms. Harmonics are sounds where the
frequency will change by a certain number of steps. An example of harmonics is octaves in music, where
each octave is a different harmonic level. The first harmonic, also called the fundamental harmonic, is

the harmonic with the lowest frequency. The second harmonic is two times the frequency of the first
harmonic. The third harmonic is three times the frequency of the first harmonic, and so on. For example, if
the fundamental harmonic is 25 kHz, the second harmonic is 50 kHz and the third harmonic is 75 kHz. The
harmonic with the most energy (i.e., highest amplitude) is called the dominant harmonic, and this is usually
the fundamental harmonic. When examining spectrograms, a second line or even third line of calls may be
observed directly above calls made at a lower frequency. If the higher lines of calls are located directly above
the lowest line of calls, and are at even intervals (i.e., at two and three times the F__of the lowest line of
calls), then this may be indicative of harmonics produced by an individual bat rather than the calls of two or
three separate bats. Harmonics are almost exclusively identified in full spectrum analysis (versus zero-cross).

The calls of the harmonics should be perfectly aligned above each other when analysing calls in normal time
view (33).

= 25 kHz — 50 kHz COMPRESSED TIME

= N N N N Nl O v N g N s \

25 kHz — 50 kHz NORMAL TIME

bbb bR kb bk b i

Figure 215. Example of harmonics at 25-50 kHz in compressed time (above) and normal time (below).
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4.7.3 Bat Species Identification

As mentioned in Section 1.3, there are seven bat species that have been documented across Atlantic
Canada (please refer to Table 1 to determine which bat species have been detected in the province being
monitored). For the purposes of acoustic analysis, bats in Atlantic Canada can be placed into two general
categories: high frequency bat species (F_235 kHz) and low frequency bat species (F_15-30 kHz). Low
frequency bat species include: the hoary bat, the silver-haired bat, and the big brown bat. High frequency
bat species include: the little brown myotis, the northern myotis, the tri-colored bat, and the eastern red
bat.

20kHz

15kHz

Figure 216. Bats in Atlantic Canada can be placed into two general categories: high frequency
bat species (F_235 kHz) (above) and low frequency bat species (F_15-30 kHz) (below).

When analysing spectrograms, it is recommended that each file is viewed initially in normal time view. This
will show whether the file has one or multiple bat passes. Remember that compressed time view removes
the TBC so that more pulses can be viewed on a single screen for analysis. Without being able to examine
the TBC, it can be difficult to determine the true pattern of the sequence (e.g., if there is more than one
bat, or if the bat is in the approach or terminal phase of the echolocation sequence). After viewing the file
in normal time view, the file should be viewed in compressed time view, which allows each pulse to be
viewed in more detail, which is imperative for species ID. In compressed time view the viewer display will
show grey where there are no pulses strong for zero-cross analysis. While normal time view will show all of
the information that was recorded, compressed time view only shows the signals that are stronger than the
ambient noise (i.e., zero-cross audio files). The zero-cross signals that show up in compressed time view are
the only ones that can be analysed by the program (e.g., for measurements, calculations, auto ID, etc.).

*Note: When identifying bat call sequences, remember to use call sequences recorded in low clutter
habitat and to primarily look at the search phase of the echolocation sequence. There is only one situation
where it may be appropriate to use high clutter habitat to identify bat species, specifically the northern
myotis (see Section 4.7.3.9).
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4.7.3.1 Strengths and Limitations of Acoustic Identification of Species

While analysing acoustic recordings of bat echolocation calls provides a valuable opportunity to gain insight
into species presence and magnitude of activity, the limitations of this technique of species ID should be
considered. Additionally, a conservative approach should be applied to species ID because it reduces the
potential for confusing results, especially in relation to data on the presence of species. Some species,

like the hoary bat, have highly characteristic echolocation calls that are relatively easily recognised and
distinguished from other species, especially in Atlantic Canada. However, species more closely related

to each other, such as the little brown myotis and northern myotis, sometimes have incredibly similar
echolocation call characteristics that make it challenging to reliably separate these species for ID purposes.
Furthermore, even some species that are not closely related to one another have significantly overlapping
echolocation call characteristics (e.g., the big brown bat and the silver-haired bat), resulting in only being
able to confidently identify call sequences to species in very specific circumstances. If not confident in
identifying a bat to a particular species, it is preferable to be conservative and assign that particular bat
sequence to the appropriate common grouping (described in Table 11).

Figure 217. Some bat species that are not closely related to one another have significantly overlapping
echolocation call characteristics, such as the big brown bat (left) and the silver-haired bat (right).
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4.7.3.2 Little Brown Myotis (Myotis lucifugus) (MYLU)

The little brown myotis is typically described as a “40 kHz Myotis”, which simply means that it is a Myotis
spp. with a standard call F_of 35-40 kHz. There are several Myotis spp. that have this distinguishing call
characteristic. Depending on the habitat, little brown myotis can actually echolocate as low as 30 kHz, but
this would be in low clutter, or open, environments. In high clutter habitat, the F__ of the little brown myotis
can go as high as 100-110 kHz. The little brown myotis pulse has a distinctive knee that results in the calls
having a curved appearance (6, 33, 34).

Typical F : 35-40 kHz

Similar species: Northern myotis
Eastern red bat

Tri-colored bat

Fc =43.752 kHz Sc=64.6 OPS

ok
| 1 T [
orms 10ms boms oms

[
ioms

Figure 218. The little brown myotis pulse has a distinctive
knee that results in the calls having a curved appearance.

Fc =39.074 kHz Sc = 58.00 OPS

Figure 219. Characteristic little brown myotis sequence.
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4.7.3.3 Northern Myotis (Myotis septentrionalis) (MYSE)

The northern myotis is another “40 kHz Myotis” species. Having adapted for echolocating in high clutter
conditions, the northern myotis is known as a “whispering bat”, which means they often emit echolocation
calls that are low in intensity, which are more suited for navigating high clutter environments. Due to this,
their call shape is fairly long and steep, regardless if they are flying in high or low clutter habitats. Their calls
have almost no knee present; they are almost vertical and straight. In high clutter habitat, the F__ of the
northern myotis can go as high as 120 kHz. Their call F_is often 35-40 kHz but can exceed this (6, 33, 34).
Typical F : 35-40 kHz

Similar species: Little brown myotis

Fc =44.749 kHz Sc=201.23

\\‘\\I‘\I\I|II\|III|III|II|III[III|\II|I\I\I\\‘\\I‘\\\|\\\‘\
bime anme Liee e et Teme i s0me h0eme b 10eme 13ims 130me 10me 150me 159ms

MYSE Fc=45.460kHz Sc=439.650PS

¢ i i 1 !

i'i ¢ i i 3

28 1R 3

3 & L
VAV VNN \

—— % % T %
.

II\IL\I\ILIIIILIIIILI
Oms 30ms 40ms 0ms

Figure 221. Characteristic northern myotis sequence.

Image from Toby Thorne
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4.7.3.4 Tri-colored Bat (Perimyotis subflavus) (PESU)

The tri-colored bat is a high frequency bat species with a typical F_of 40-45 kHz, but it can drop down to
35 kHz (34). Due to overlapping frequencies with LABO and 40 kHz Myotis spp., tri-colored bat calls can
sometimes be confused with these species, especially when their calls are made in high clutter habitat.
However, tri-colored bat calls made in low clutter environments are fairly distinctive when they present as
consistent, flat calls with an extremely low slope (8-27 OPS) around 40 kHz (35). Occasionally, the calls also
display a toe that sweeps downwards, sometimes resulting in the pulse having a flat “s-shape”. Tri-colored
bat call sequences are very consistent, with the F_of each pulse being approximately the same kHz. Their
calls can also have a very rounded, hooked appearance where an upturned toe is present (around 40 kHz)
(34).

Typical F : 40-45 kHz

Similar species: Eastern red bat

Little brown myotis

Fc = 40.390 kHz Sc =29.02 OPS

SRR RN R e e T e o o VL oL P

Figure 222. Tri-colored bat calls can occasionally display a toe that
sweeps downwards, resulting in the pulse having a flat “s-shape”.

Image from Mersey Tobeatic Research Institute

[ LW [ v‘”_‘\l [N “"1‘\ [ L“!‘ [ ‘mm“ [ ool L Lm“ I | L‘W\_‘ [ an‘.‘ [ w“‘ [ WI‘_\ | L

Figure 223. Characteristic tri-colored bat sequence.

Image from Mersey Tobeatic Research Institute
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4.7.3.5 Eastern Red Bat (Lasiurus borealis) (LABO)

The eastern red bat belongs to the Lasiurus bat genus, which we commonly refer to as “Lasiurines”.
Lasiurines have very distinctive call characteristics which include an undulating pattern (i.e., the F_ does
not remain consistent in a call sequence). Additionally, the shape of the call frequently presents in a hooked
appearance, sometimes even at higher frequencies, which can be the result of a distinctive upturned toe.
The F_is usually 30-40 kHz, but it can be as low as 28 kHz in low clutter habitat and even exceed 45 kHz in
high clutter habitat. At low frequencies (in low clutter habitat), calls can have a S_that approaches flat (i.e.,
low slope), but eastern red bats produce extremely steep calls (i.e., high slope) in high clutter habitat. The
eastern red bat is a high frequency bat species (33, 34).

Typical F : 30-40 kHz

Similar species: Tri-colored bat

Little brown myotis

Fc = 40.354 kHz Sc =16.39 OPS

Figure 224. The shape of the eastern red bat call frequently presents in a
hooked appearance, which can be the result of a distinctive upturned toe.

LABO Fc =37.982 kHz Sc=23.350PS

60ms 100ms

Figure 225. Characteristic eastern red bat sequence.
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4.7.3.6 Hoary Bat (Lasiurus cinereus) (LACI)

The hoary bat is another Lasiurine species, meaning its call also has an undulating pattern that frequently
exhibits a hooked appearance with an upturned toe. The F_is 15-30 kHz, making the hoary bat a low
frequency bat species. Calls with an F_above 30 kHz are considered high clutter calls for a hoary bat, and
thus they have a high slope. Hoary bat calls in low clutter habitat typically have a F_below 20 kHz and a
characteristically flat appearance (i.e., a low slope), with less obvious undulation (33, 34).

Typical F: 15-30 kHz

Similar species: None

Fc = 18.888 kHz Sc=19.32 OPS

LI I I O B Z\IlI\IIIIIIIIII
Dms : 2ms 3 i B0ms 7 B0rms 00ms f100me 110ms 1120

Figure 226. Characteristic hoary bat sequence.
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4.7.3.7 Silver-haired Bat (Lasionycteris noctivagans) (LANO)

The silver-haired bat is another low frequency bat species. The F_of their calls is 25-30 kHz, although the F__
can drop to 23 kHz in low or moderate clutter habitat. The F__ of their calls typically do not go higher than
50-55 kHz. Silver-haired bat calls in a sequence tend to have a fairly consistent F__and toes can either be
upturned or downturned. The main distinguishing characteristic of silver-haired bat calls is that they are flat
and non-undulating around 25 kHz (33, 34).

Typical F: 25-30 kHz

Similar species: Big brown bat

EPFULANO Fc = 28.033 kHz Sc =19.81 OPS

%"'a..;‘ . L\\\__“ .‘\ \ ‘\\‘ \\.._ i -:

m.l, [ ,;‘—\,.\lg I a_h_“\_; [ anla [ L‘_"_“\_: | | L”\ | | Lvml-. | | L‘\ [ Lﬁmli [ an.-w‘ [ th\ [ LG-r‘..al [ LFI\ [ LJ‘II

Figure 227. Silver-haired bat calls can have toes that are
either upturned (as in the image) or downturned.

Fc =26.232 kHz Sc=9.16 OPS

Figure 228. Characteristic silver-haired bat sequence.
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4.7.3.8 Big Brown Bat (Eptesicus fuscus) (EPFU)

The big brown bat is also a low frequency bat species. Commonly, the F_of their calls is 25-30 kHz, but the

F ., may be as low as 20 kHz in low clutter environments. The F__ of their calls can go above 60 kHz. Big
brown bat calls in a sequence have a consistent F__, and even their flattest pulses have a slope greater than
5 OPS (i.e., the pulses are never flat). Calls often have a smooth (not too prominent) knee, and can end in an
upturned toe, resulting in a slightly hooked appearance, or a downturned toe, resulting in an “s-shape” (33,
34).

Typical F: 25-30 kHz

Similar species: Silver-haired bat

EPFULANO Fc = 28.786 kHz Sc=243.31 OPS

; i \ i
ﬁ
b - - hY

Fc = 29.690 kHz
Fmax = 65.124 kHz

278.30 OPS

Figure 230. Characteristic big brown bat sequence.
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The NABat species codes are four-letter codes comprised of the first two letters of the genus name and the
first two letters of the species name (e.g., Myotis lucifugus is MYLU) (23).

Table 6. NABat Species Codes

Common Name Scientific Name

Little brown myotis Myotis lucifugus
Northern myotis Myotis septentrionalis
Tri-colored bat Perimyotis subflavus

Eastern red bat Lasiurus borealis

Hoary bat Lasiurus cinereus

Silver-haired bat Lasionycteris noctivagans
Big brown bat Eptesicus fuscus

Figure 231. The NABat species codes are four-letter codes comprised of the first
two letters of the genus name and the first two letters of the species name.

Photos by Jordi Segers
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4.7.3.9 Little Brown Myotis vs. Northern Myotis

In most cases, when recording passively, it is virtually impossible to distinguish little brown myotis calls from
northern myotis calls. While there is some confusing overlap between these two species, this is generally
true because it can be difficult to determine the exact degree of clutter that the bat is responding to while
echolocating. Unless any of the specific criteria outlined below are met, a call sequence with a consistent
F_.,aS_200>80 OPS, and a F_of 35-45 kHz should be identified as 40KMyo if recorded in low clutter
habitat. In high clutter habitat, it may be necessary to identify a sequence as HighF unless there are specific
distinguishing characteristics of a particular species (35).

Fc =43.677 kHz Sc =169.40 OPS

i : : : :
1 1 H L1 ]
E Y H

i
i

A A AAAALANAY

I T L I
[oms Boms B0ms

TTT T[T TTT
30ms [140ms [150ms

Figure 232. It is virtually impossible to distinguish little brown myotis calls from
northern myotis calls, in these cases the calls should be identified as 40KMyo.
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However, in very specific low clutter habitat conditions, it may be possible to differentiate between these
Myotis spp. In low clutter habitat in areas where PESU is not known to occur, if the F__ is consistent, the S_of
the call sequence is 2580 OPS, and the F_is 35-45 kHz, then the call sequence can be identified as MYLU. In
low clutter habitat in areas where PESU is known to occur, if the F__is consistent, the S_of the call sequence
is 50<80 OPS, and the F_is 35-45 kHz, then the call sequence can be identified as MYLU (35). The presence
of a distinct elbow in the call can be indicative of MYLU, so this feature may be helpful as a visual cue, but
cannot be quantified, so should not be used as a concrete way to distinguish between these species.

Fc =42.249 kHz Sc=73.21 OPS

\. Qéy

! \
80ms

Figure 233. In low clutter habitat, if the S_of the call sequence is
50<80 OPS, then the call sequence can be identified as MYLU.

Conversely, if the F__is consistent, the S_is 2200 OPS, and the F_is 35-45 kHz, the call sequence can be
identified as MYSE in low clutter habitat (35).

Fc = 43.483 kHz Sc =436.69 OPS

_L\ [ |ml' [ \m\’ [ 11 |‘,r\]'|| [ Lm\'\ [l Lnl,l (I Lnl’\ [ Ln\’l I LHI'I[[IWI'I [ Lml’\ [ |ml'\ (. |m\_| I

Figure 234. In low clutter habitat, if the S_is 2200 OPS, the call sequence can be identified as MYSE.

Image from Toby Thorne
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In high clutter habitat, there is also a specific situation where it may be possible to distinguish between
MYSE and MYLU. If the F__ is 2118 kHz, the bat is likely MYSE, because the F__ for MYLU in high clutter
habitat is generally only 100-110 kHz (33, 34). It is not possibly to use F__ as a method for identifying MYLU
in high clutter habitat because it is impossible to rule out MYSE without knowing how close the bat is to the
microphone (i.e., the microphone may not pick up the higher frequencies that are indicative of MYSE if the
bat is far away from the microphone, so the while the call may appear to be MYLU based on a lower F__, the
bat is MYSE in actuality).

140kHz

oz MYSE Fc =42.597 kHz Sc =512.08 OPS
Fmax = 115.966 kHz

Figure 235. In high clutter habitat, if the F__ is 2118 kHz, the bat is likely MYSE.

Image from Toby Thorne

Table 7. Call identification features for little brown myotis versus northern myotis.

Call Features Little Brown Myotis (MYLU) Northern Myotis (MYSE)
Low clutter habitat : S_25-50<80 OPS YES NO
Low clutter habitat : S_>200 OPS NO YES
High clutter habitat : F _ >118 kHz NO YES
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4.7.3.10 Eastern Red Bat vs. Little Brown Myotis

In high clutter environments, eastern red bat calls can sometimes be mistaken for those of little brown
myotis. Eastern red bat calls made in high clutter habitat do not show as much of the undulation typical of
Lasiurines, and also do not exhibit the characteristic hook shape. In high clutter habitat, it may be necessary
to identify a sequence as HighF unless there are specific distinguishing characteristics of a particular species
(35). In low clutter environments confusion may arise when attempting to interpret short, poor quality call
sequences with few pulses, because in these cases LABO undulation may not be obvious. In low clutter
habitat in areas where PESU is not known to occur, where short sequences have no undulation or slight
undulation, an F_of approximately 35-45 kHz, and a S_25<50 OPS, then the sequence can be identified as
LABOMYLU (33, 34, 35). In low clutter habitat in areas where PESU is known to occur, if short sequences
have no undulation or slight undulation, a F_of approximately 35-45 kHz, and a S_25<50 OPS then the
sequence can be identified as HighF (35).

LABOMYLU Fc =38.787 kHz Sc =36.00 OPS

Figure 236. Confusion between LABO and MYLU may arise when attempting to interpret short,
poor quality sequences, in which case the sequence can be identified as LABOMYLU.

Image from Toby Thorne
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In moderate and low clutter habitat, it is typically not too difficult to differentiate between LABO and MYLU.
MYLU calls made in moderate and low clutter environments often exhibit a distinctive knee, in comparison
to LABO calls which often have a hooked appearance in similar habitat.

Whereas MYLU calls maintain a fairly consistent F__, the F__of LABO calls changes sporadically with their
undulating call pattern. In low clutter habitat, if the calls are undulating and have an F_of 28<45 kHz, then
the sequence can be identifed as LABO (the calls may also be hooked but it is not definitive characteristic).
Alternatively, in low clutter habitat in areas where PESU is not known to occur, if the F_is consistent, the
S, of the call sequence is 2580 OPS, and the F_is 35-45 kHz, then the call sequence can be identified as
MYLU. In low clutter habitat in areas where PESU is known to occur, if the F__is consistent, the S_of the call
sequence is 50<80 OPS, and the F_is 35-45 kHz, then the call sequence can be identified as MYLU (35).

Sc=61.76 OPS

Figure 237. The F__of LABO calls changes sporadically with their undulating call pattern.

Fc =41.601 kHz Sc =70.51 OPS

i‘-\-ﬁ_*&_;\ﬁ_ai;, \\ -, | .

Figure 238. MYLU calls maintain a fairly consistent F__ .
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The slope of LABO calls is generally much lower than that of MYLU calls. In low clutter habitat in an area
where PESU is not known to occur, even if the pulses have no undulation or slight undulation, if the S_is
<25 OPS and the F_is 30<45 kHz, then the sequence can be identified as LABO. Alternatively, in low clutter
habitat in an area where PESU is known to occur, even if the pulses have no undulation or slight undulation,
if the S_is <25 OPS and the F_is 30<35 kHz, then the sequence can be identified as LABO. In low clutter
habitat regardless if PESU may be present or not, even if the pulses have slight undulation, if the S_of the
call sequence is 50<80 OPS, and the F_is 35-45 kHz, then the call sequence can be identified as MYLU (35).

Fc =32.788 kHz Sc =11.54 OPS

Figure 239. If the S_is <25 OPS and the F_is 30<35 kHz then the sequence can be identified as LABO;
if the S_of the call sequence is 50<80 OPS and the F_is 35-45 kHz then the call sequence can be
identified as MYLU.

Table 8. Call identification features for eastern red bats versus little brown myotis.

Call Features Eastern Red Bat (LABO) Little Brown Myotis (MYLU)
Undulating F_ YES NO
Consistent F__ NO YES
S_<25 OPS YES NO
S, 250 OPS NO YES

Page 160 www.cwhc-rcsf.ca



http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca

( CANADIAN
\’“ WILDLIFE HEALTH

KCUUPERATWE

4.7.3.11 Eastern Red Bat vs. Tri-colored Bat

Difficulties in differentiating between eastern red bats and tri-colored bats also predominantly arise

in high clutter habitats, where the typical features of Lasiurine calls are not always apparent. In these
circumstances, eastern red bat calls may not show F__undulation or their characteristic hooked appearance.
In high clutter habitat, it may be necessary to identify a sequence as HighF unless there are specific
distinguishing characteristics of a particular species (35). In low clutter habitat, both PESU and LABO may
also exhibit calls with a rounded, hooked appearance. leading to confusion between these two species.

In low clutter habitat, if short sequences have no undulation or slight undulation, a F_of approximately
35-45 kHz, and a S_<25 OPS, the sequence can be identified as LABOPESU, due to the inability to identify
the sequence to species (33, 34, 35). In low clutter habitat, if short sequences have no undulation or slight
undulation, a F_of approximately 35-45 kHz, and a S_ 25<50 OPS, then the sequence can be identified as
HighF (35).

LABOPESU Fc = 38.049 kHz Sc =18.45 OPS

Figure 240. Confusion between LABO and PESU may arise when attempting to interpret
short, poor quality sequences, in which case the sequence can be identified as LABOPESU.
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In moderate and low clutter habitat, LABO calls will often have an undulating F_allowing for easier
identification of species. In comparison, PESU calls will maintain a regular and consistent F__ . In low clutter
habitat, if the calls are undulating and have an F_of 28<45 kHz, then the sequence can be identifed as LABO.

Additionally, LABO calls may have an F_as low as 28 kHz, whereas the lowest F_of a PESU call is generally 35
kHz. Therefore, in low clutter habitat, even if the pulses have no undulation or slight undulation, if the F_is
30-35 kHz and the S_is <25 OPS then the sequence can be identified as LABO (33, 34, 35).

Fc =32.788 kHz Sc=11.54 OPS
Fmin = 29.385 kHz

R R N " L Lo R v L T

Figure 241. LABO calls will have an undulating F_and may have a F_30-35 kHz.

In low clutter habitat, if the calls have a consistent F__, are approaching flat with a S_<20 OPS, and have a
F_of approximately 35-45 kHz, the sequence can be identified as PESU (16, 35, 36, Lori Phinney, personal
communication).

Fc=37.237 kHz Sc=10.71 OPS

Figure 242. In low clutter habitat, if the calls have a consistent F__, are approaching flat witha S_
<20 OPS, and have a F_of approximately 38-45 kHz, the sequence can be identified as PESU.

Image from Mersey Tobeatic Research Institute

Table 9. Call identification features for eastern red bats versus tri-colored bats.

Call Features Eastern Red Bat (LABO) Tri-colored Bat (PESU)
Undulating F_ YES NO
Consistent Fron NO YES
F_30<35 kHz YES NO
S_<20 OPS at F_38-45 kHz NO YES
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4.7.3.12 Big Brown Bat vs. Silver-haired Bat

In high clutter habitat, it may be necessary to identify a sequence as LowF unless there are specific
distinguishing characteristics of a particular species (35). In low clutter habitat, if calls present as consistent
(i.e., not undulating) with a F_ of approximately 25-30 kHz, aS_>15 OPS, a F__ >23 kHz,anda F__ <60

kHz, then it will not be possible to differentiate between big brown bat and silver-haired bat calls, and

the sequence should be identified as EPFULANO (33, 34). Occasionally in low clutter habitat it may be
impossible to rule out LACI if it is a very short sequence with little or no undulation and a F_of approximately
25-30 kHz, in which case the sequence should be identified as LowF.

EPFULANO Fc =28.126 kHz Sc =21.08 OPS

Figure 243. In low clutter habitat, if calls present as consistent (i.e., not undulating) with a F. of 25-30 kHz,
aS _>150PS,aF_ >23 kHz,andaF__ <60 kHz, then the sequence should be identified as EPFULANO.
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However, in low clutter habitat, if the calls have a consistent F__and are essentially flat with a low slope (S_
<15 OPS) at a F_of approximately 25-30 kHz, the sequence can be identified as LANO, because EPFU calls
typically do not have a low slope (33, 34).

Fc = 28.520 kHz Sc=12.27 OPS

Figure 244. If the calls are consistent and are essentially flat with a low slope (S_<15
OPS) at a F_of approximately 25-30 kHz, the sequence can be identified as LANO.

Big brown bats have a larger range in frequency than silver-haired bats, which allows for additional
differentiation techniques. In low clutter habitat, if the calls have a consistent F__, the F_is approximately
25-30 kHz, and the F__ of the pulse is >60 kHz, the sequence can be identified as EPFU, because LANO calls
typically do not have an F__ >55 kHz (33, 34).

110kHz
100kHz
90kHz
80kHz
70kHz
60kHz |
50kHz
40kHz
30kHz
20kHz
10kHz
OkHz

Fc =32.991 kHz
Fmax =63.042 kHz

Sc =332.94 OPS

20ms

Figure 245. If the calls are consistent, the F_is approximately 25-30 kHz, and
the F__ of the pulse is >60 kHz, the sequence can be identified as EPFU.
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Alternatively, in low clutter habitat, if the calls have a consistent F__, the F_is approximately 25-30 kHz, and

the F__ of the pulse is <23 kHz, the sequence can be identified as EPFU, because LANO calls generally do not
have an F <23 kHz (33, 34).

Fc=31.113 kHz Sc = 260.24 OPS
Fmin = 22.119 kHz

Figure 246. If the calls are consistent, the F_is approximately 25-30 kHz, and
the F__of the pulse is <23 kHz, the sequence can be identified as EPFU.

Table 10. Call identification features for big brown bats versus silver-haired bats.

Call Features Big Brown Bat (EPFU) Silver-haired Bat (LANO)
S <15 0PS at F_25-30 kHz NO YES

F_ >60kHz YES NO
F <23 kHz YES NO

Table 11. NABat Codes for Common Groupings

Common Names Code
Hoary bat/big brown bat/Silver-haired bat LowF

Big brown bat/Silver-haired bat EPFULANO
Eastern red bat/Tri-colored bat/Little brown myotis/Northern myotis HighF
Eastern red bat/Little brown myotis LABOMYLU
Eastern red bat/Tri-colored bat LABOPESU
Little brown myotis/Northern myotis 40KMyo
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4.7.3.13 Non-bat Files

If a file does not appear to include data that resemble bat calls, then it should be identified as NOISE. This
includes files that are: too short of a sequence to be considered a bat pass (less than three pulses in ZC),

fractionated calls of poor quality that cannot be readily identified as bat calls, recordings of other animals
(birds, insects, etc.), or mechanical/environmental sounds.

~ NOISE Fc=44.864 kHz Sc=223.65 OPS

-NOISE Fc =0.000 kHz  Sc =0.00 OPS

Figure 247. NOISE includes files that have less than three pulses in ZC; the image above only
has two pulses in ZC, and the image below has many pulses in FS but no pulses in ZC.
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Fc =42.958 kHz Sc = 100.24 OPS

Hz
LT L [ 1 L 01 L [ L L L L Lol L |7 L L] LT LGI [
ms Oms 20ms Oms Oms Oms ms Oms Oms ms

Figure 248. NOISE includes files with fractionated calls of
poor quality that cannot be readily identified as bat calls.

i};[{ BIRD - NOISE Fc=15.778 kHz Sc =-1.89 OPS

COMPRESSED TIME

NORMAL TIME

I g

Figure 249. NOISE includes recordings of other animals, such as birds (as in this file) and insects.
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NOISE Fc = 0.000 kHz Sc = 0.00 OPS ISE | | | | Fe £ 0.000 kHz
| Scl=|0l00 OPs

I |
{ |

Tt S D gt At St oy AT by kg af

ottt iy

Figure 250. NOISE files which include mechanical/environmental sounds.

If the file appears to contain bat calls, the calls cannot be identified to species or common group, then the
file can be identified as NolD.

NolD Fc =39.120 kHz Sc =140.65 OP
Fmin = 26.255 kHz

COMPRESSED TIME

Figure 251. If the file appears to contain bat calls, the calls cannot be identified
to species or common group, then the file can be identified as NolD.
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4.7.3.14 Multi-bat Files

Sometimes a single recorded file will have the calls of more than one bat in it. Follow the instructions below
when identifying these files:

1. Stationary Point Surveys
a. Calls of two or more bats of the same species/species group:

If two or more bat calls of the same species or species group are identified in one file, then that file should
be simply labelled with the species name or species group name. It is not necessary to capture every call
sequence of the same species because stationary point survey data are used primarily for species presence/
absence, thus the number of call sequences per species is not required for any calculations.

COMPRESSED TIME NORMAL TIME
| | LT T

20ms

Figure 252. A file may contain calls of two or more bats of the same species/species group.

b. Calls of two or more bats of different species/species groups:

If two or more bat calls of separate species or species groups are identified in one file, add a single additional
row to represent each species or species group identified within the file. Copy all of the other data from the
original file row into the new row(s); the only difference being the manual ID.

*Note: These rows will have to be manually added into both the meta.csv and the metadata.csv file created
in Section 4.8.1.

Figure 253. A file may contain calls of two or more bats of different species/species groups.
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2. Mobile Transects
Two or more bats of the same species/species groups OR two or more bats of different species/
species groups:

Mobile survey data can be used to calculate species relative abundance, so it is important that each bat is
recorded individually, regardless of species or species group. Therefore, every bat recorded in a file requires
a new row in the spreadsheet with all of the data from the original row copied to the new row. Ensure the
manual ID species name is correct for each new addition to the spreadsheet.

*Note: These rows will have to be manually added into both the meta.csv and the metadata.csv file created
in Section 4.8.1.

NORMAL TIME

COMPRESSED TIME

Figure 254. A file may contain calls of two or more bats of different species/species groups.
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4.8 Uploading Data to the NABat Website

4.8.1 Uploading Stationary Point Survey Acoustic Data

When all of the files for a GRTS cell have been manually identified, the data can be uploaded to the NABat

website.

Step 1- Open the Kaleidoscope converter.

Step 2- Under the “Batch” tab, under INPUTS “Input directory:” click on the “Browse” button, and select
the file folder for ALL of the stationary sites from within the Processed Data folder (the Stationary Survey

subfolder).

Step 3- Under OUTPUTS “Output directory:” click on the “Browse” button, and select the Stationary Survey
Metadata subfolder within the Processed Data subfolder.

Page 171

B

- b Kaleidoscope Pro
File Help License
I Bat Analysis Mode ~ ]

fo]lo e

[Use 5/5 compute resources v]

\/ Batch | y/ Signal Patams[ v/ Auto ID for Batsl v CIusterAnaIysisl X Noiseﬁnalysisl v Cloudl v Dh|

INPUTS
Input directory:

C:\Users\tmcburney\Downloads\C)

OUTPUTS
Output directory:

C:\Users\tmcburney\Downloads\C\

Drive label (nickname) for database (optional):

Include subdirectories
WAC files
WAV (and W4V) files

D Time expansion factor
[C1ZC files

0.00000 Fuzz GPS to precision

| NABat Stationary Meta Output Only KPRO -

-

Attribution

License Type
Private - No License or access granted

33

< | 1 *

Drive label (nickname) for database (optional):

W Create subdirectories

Split to max duration, seconds
[T WAV (or W4V) files
[ ] Split channels

None ~ | Compression
1 ~| Tirmne expansion factor
(7] ZC files
8 | Division Ratio
[/]8.3 file names

Use .zc instead of 772

[ Disable noise filtering

| Extract GPSto CSV  + | 60

| Please send us feedback! | | Video Tutorials | |

Hep |

Copyright © 2020 Wildlife Acoustics, Inc. All Rights Reserved. Patented.

Figure 255. Select file folders for “Input directory” and “Output directory” (Steps 2 and 3).
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Step 4- Next, change the drop-down list from “Default Project Form” to “Add or Replace a Project Form” and
select the file that was downloaded in Section 4.4 Step 1:

NABat_Stationary_Meta_Output_Only_KPRO.xml

W/ Batch | v/ Signal Params | / AutoID for Bats | / Cluster Analysis | X Noise Analysis | v/ Cloud | v/ Db]

INPUTS OUTPUTS
Input directory: Qutput directory:

C:\Users\tmcburney\Downloads\C\ C:\Users\tmcburney\Downloads\C\

Drive label (nickname) for database (optional): Drive label (nickname) for database (optional):

Include subdirectories Nightly «| Create subdirectories
WAC files
WAV (and W4V files

B Time expansion factor EIWAV (or WaV) files
Split channels
[ ZC files

0.00000 Fuzz GPS to precision

1 ~| Time expansion factor
NABat Stationary Meta Output Only KPRO - '
e — [T ZC files

B
8 ~| Division Ratio

Split to max duration, seconds

None ~ | Compression

Attribution
8.3 file names

Use .zc instead of .77#

License Type
Private - No License or access granted vl @ IDiﬂble noise filtering

< | T 1 Extract GPSto CSV  ~ | 60

Figure 256. Change the drop-down list from “Default
Project Form” to “Add or Replace a Project Form” (Step 4).

Step 5- Then next to “WAV” and “ZC files”, UNSELECT both boxes so additional acoustic data files are not
created.

Step 6- Select the “Process Files” button on the bottom right.

V (or W4V) files
Split channels

_.'": WAV ianz mv]nles @

Time expansion factor
[C1ZC files
0.00000 Fuzz GPS to precision

None ~ | Compression

1 ¥ | Time expansion factor
[NABat Stationary Meta Output Only KPRO - @” i
lles

8 | Division Ratio

Attribution
8.3 file names

| Use .zc instead of .772

License Type
Private - No License or access granted VI | lDis-abIe noise filtering

< | it I Extract GPSto CSV  ~ | 60
'
[ Please send us feedback! ] [ Video Tuteonals ] [ Help }

Copyright © 2020 Wildlife Acoustics, inc. Al Rights Reserved. Patented.

Figure 257. Unselect the boxes next to “WAV” and “ZC files” (Step 5),
and select the “Process Files” button on the bottom right (Step 6).
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*Note: When Kaleidoscope processes the meta output file, it automatically will create the following in the
stationary survey metadata folder:

¢ log.txt (this file keeps a record of each step of the file processing and can be used for diagnostics if
an error occurs)

e settings.ini (this file keeps a record of the settings used in the Kaleidoscope converter window
during data processing)

These settings can be reloaded into the Kaleidoscope converter by opening the converter and
selecting “File”, “Load Settings”, and then selecting the desired settings.ini file.

¢ gps.csv (this file contains the GPS data for each file if the “Extract GPS to CSV” setting was selected,
if the “Extract GPS to KML” setting was selected, this file will be gps.kml, if the “Extract GPS
Disabled” was selected, there will be no GPS file)

¢ meta.csv (this file contains all of the metadata that were entered in the NABat metadata form
in the Kaleidoscope converter window, in addition to providing a list of all the files recorded
within that stationary point survey site, this spreadsheet is where the manual ID for each file will
be added)

*Note: This meta.csv file is referred to elsewhere in the document as metadata.csv to distinguish
the file from the other meta.csv file created when the data are processed through Kaleidoscope.

File Edit View Tools Help
Organize = Share with New folder
9t Favorites Documents library
M Decktop Stationary Survey Metadata 2020

¥ Dropbox

@) Creative Cloud Files X -

% Downloads S (
= = ™\
A D, 5
A Libraries A, £ -y
;] Documents settings.ini
o' Music
&= Pictures

B videos

1% Computer
(a Local Disk (C)
5 (G:) student_appl
&3 (H) PM
54 (K:) PATHMICRO
6 (L) STAFF_GROUP

€ Network

Figure 258. When Kaleidoscope processes the meta output file, it automatically will create new files.
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If the Pro Version of the Kaleidoscope software is used for data processing, one other file will be created
after data processing:

¢ db-batch.wdb (this file is used to upload metadata to a database, but this file will not be
used for uploading data to the NABat database)

File Edit View Tools Help
Organize + Share with + New folder =~ [ o

4 Favorites Documents library

g Arrange by:  Folder ~
Bl Desktop Stationary Metadata

¥ Dropbox

@) Creative Cloud Files L L ks Y
& Downloads Xs
(@8

g
f( \ 5
4 Libraries RO Y4
r e
|#| Documen -batchaw meta.csv settings.ini
s D ts db-batch.wdb et etting:
J‘ Music

=] Pictures
ﬁ Videos

1% Computer
& Local Disk (C:)
8 (G:) student_appl
8 (H) PM
&# (K:) PATHMICRO
& (L:) STAFF_GROUP

Figure 259. If the Pro Version of the Kaleidoscope software is used for
data processing, one other file will be created after data processing.

Step 7- The new metadata file is now created. To review the file, open the metadata.csv in the Stationary
Survey Metadata subfolder, and ensure that all of the columns, including manual ID, are filled in correctly.

*Note: If there are multi-bat files ensure that all of the necessary rows have been added (see Section
4.7.3.14).

mv| . « NABat Acoustics 2014 » Processed » - |$f| Search Processed p|
File Edit View Tools Help

Organize + i Open Include in library « Share with New folder

-

¢ Favorites Name Date modified Type

Ml Desktop ¢ : 3/13/20201:24 PM File folder
& Downloads . Stationary Metadata 4/6/2020 2:53 PM File folder
@) Creative Cloud Files b Trans 3/13/2020 11:34 AM  File folder

% Dropbox 1. Transect Metadata 3/13/20201:30 PM File folder

3 Libraries
3 Documents
J‘ Music

Figure 260. To review the file, open the metadata.csv
in the Stationary Survey Metadata subfolder (Step 7).
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Regardless if Kaleidoscope Free Version or Kaleidoscope Pro Version were used to manually identify the
files, the Manual Id column in the metadata file should have filled in automatically. If some of the manual
IDs are missing, those manual IDs will have to be either cut and pasted from the id.csv spreadsheet into the
metadata spreadsheet (Kaleidoscope Pro Version), or the file will have to be re-opened in the Kaleidoscope
viewer window and the manual ID found in the “Identification” field and then manually typed into the
metadata spreadsheet (Kaleidoscope Free Version). If data are transferred from one spreadsheet to

another, it is crucial that both spreadsheets are sorted the same way to prevent mislabelling of files. Both
spreadsheets can be sorted appropriately by clicking on the “Sort & Filter” button on the tool bar (under the
“Home” tab) and selecting “Custom Sort”.

B ~-lw ‘meta.cav - Micresaft Excel
Home

=0 § cat
B g com -

Past

O mfml @ Eiwee e General . hz'x i [vomal Bad
Copy o -
o Fomst Painter

B I . e A G EAMergeCenter $ v % o % S Conditional Fermat [EREEAL [l expionator

2-| B8 A IR e O Bl s o S Bt A Check cel
a % Font A Aignment Al Husmber
Al - S| | GRTS Cell ID

A B c 1] E F G H ! J K L L N o P a R s T u v TRer
1 Location pLatitude  Longitude Survey St Survey En Detector Detector ¢ Microphos Mic tClurter Ty Distance t Water Tyg Percent C|8road Hak Land Unit Contact  Weeather F Unusual C Nightly Lo Nightly Hi Nightly Lo Nightly . Hi Nightly Lo Nig
2 20172 Site 1-Stre 46.48989 -63.6128
3| 20172 Site 1-Stre 46.48389 -63.6128
4 20172 Site 1-Str¢ 46.48389 -63.6128
5 20172 Site 1-5r¢ 46.48989 -63.6128
L]
7
3

20172 Site 1-5tre 4648989 -63.6128
20172 Site 1-Str 46.489389 -63.6128
20172 Site 1-Stre_46.48989 -63.6128

Figure 261. The spreadsheets can be sorted appropriately
by clicking on the “Sort & Filter” button on the tool bar.

In the “Column” “Sort by” field select “Audio Recording Name (*wav *zc)” from the drop-down list, in the
“Sort On” field select “Values”, and in the “Order” field select “A to Z”. This should sort the rows in the
meta.csv spreadsheet to match the rows in the metadata file; however, this should be verified to prevent
mislabelling of files. Once both spreadsheets are identically sorted, simply copy the MANUAL ID column
from the meta.csv and paste it in the appropriate section of the Manual Id column in the metadata.csv.

*Note: If using the Kaleidoscope Pro Version, the id.csv should be sorted by “IN FILE” in the “Sort by” field.
*Note: The metadata file for stationary point surveys contains file information for ALL of the stationary

point survey sites. When copying and pasting manual IDs, ensure that the manual IDs from a certain site are
added to the correct site in the metadata file.

22| 20172 site 1-5tre 46.45389 -63.6128 o
23| 20172 Site 1-5tre 46.48989 -63.6128
24| 20172 Site 1-Stre 46.48989 -63.6128 %y pdévevel || X peete tevel || dacopyrevel | -
25 20172 Site 1-5tre 46.48989 -63.6128 Cokumn Sort On

26| 20172 Site 1-Stre 46.48989 -63.6128 Sartby - iy
27| 20172 Site 1-Stre 46.48989 -63.6128 T B
28| 20172 Site 1-Stre 46.48989 -63.6128 INghty Low Wind Speed
29| 20172 Site 1-Stre 46.48989 -63.6128 Ity Lo oo Cover

30 20172 Site 1-5tre 46.48989 -63.6128 IW‘W"%MCWU |
Audio Recording Name (™wav "z |

-

31| 20172 Site 1-Stre 46.48989 -63.5128
32| 20172 Site 1-Stre 46.48989 -63.6128 o Recordn
33| 20172 Site 1-Stre 46.48389 -63.6128 fhuto 1d

MANUAL ID
34 20172 Site 1-5tre 46.48989 -63.6128 | st
35 20172 Site 1-Stre 4643989 -63.6128

Figure 262. In the “Column” “Sort by” field select “Audio
Recording Name (*wav *zc)” from the drop-down list.
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Step 8- Rename the metadata.csv with a descriptive and original name that will NOT be able to be
duplicated (e.g., CWHC NABat Stationary Survey 2020).

File Edit View Tools Help

\ZIOpen -

Organize «

3¢ Favorites
Bl Desktop
% Dropbox

Print New folder = -

0 e

Documents library

Arrange by:  Folder ~
Stationary Survey Metadatg 2020 ge by

@ Creative Cloud Files = S
& Downloads X‘;: X_:..‘

4 Libraries A, | Ay
Kensington
North MABat
Stationary Survey
2020.c5v

|5 Documents
J\ Music

=] Pictures
H videos

1% Computer
Ca Local Disk (C:)
L% (G:) student_appl
% (H) PM
3% (K:) PATHMICRO
3% (L:) STAFF_GROUP

€ Network

Figure 263. Rename the metadata.csv with a descriptive and original name (Step 8).

Step 9- Go to the NABat Projects page and select the project created in Section 4.2.2 from the table at the
bottom of the page.

Step 10- On the new page, click the turquoise “Upload Survey Data” button in the top right corner.

B
@ cell Selection Tool #f | @ Upload Audio Recordings B & 1 @ Upload SuveyData B & ~ »

NABat Guidance Documentation @

CWHC NABat PEI

Oetails §
[ Explore Project Data & l:wi.""'j

= 0
Description:

Sth prioty cell in the province of Prince Edward Island, Canada And a cell started on behalf of PEI National Park. Management of this cell will be camed =
over to DEI National Park sta

NABat Project Identifier:
Date Created:
Owning Organization:

April 26, 2018 at 1:30:05 PM GMT-3

Canadian Wildlife Health Cooperative

Canada 10x10km Grid

Figure 264. Click the turquoise “Upload Survey Data” button in
the top right corner of the page for the desired project (Step 10).
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Step 11- Select “Stationary Acoustic Point”.

CWHC NABat PEI NABat Guidance Documentation @ @ Cell Selection Tool © Upload Audio Recordings B & 0 u vevlata B &~
Details & Members Data Use & Sharing Project Files Species Lists Acoustic Data Colony Count Data Bulk Upload Status Stationary Acoustic Point._ &

Hibernaculum Colony Count &
Maternity Colony Count &
NABat Project Identifier: m Description: Ermergence Gount 3,

Date Created: April 26, 2018 at 1:3005 PM GMT-3 5th pricrity cell in the province of Prince Edward Island, Canada And a cell started on behalf of PEI National Park. Management of this cell will be camied =~
over to PEI National Park staff, -

Project Data

Owning Organization: Canadian Wildlife Health Cooperative

Sample Frame: Canada 10x10km Grid

ion Tool ar bulk upload process to add additional survey locations.

* @ GRTS Cell ID: 8308

Mobile Acoustic Colony Count Events |3 ~ Emergence Count Events -

* Farm - July 2014

¥ School - July 2014

» Golf Course - July 2014

¥ Forest Trail - July 2014

¥ O GRTS CellID: 214752

Figure 265. Select “Stationary Acoustic Point” (Step 11).

Step 12- Select the “Full Metadata” button.

Bulk Upload Instructions

1. Ensure the file has a unique name that will not be replicated in future uploads. NABat will automatically overwrite duplicate file names with the most recent upload.

o Recommended naming format: (GRTS CELL)_{SURVEY TYPE)_(SURVEY YEAR)

© eg. 3773 Stationary_2019, 20258_Mobile_2017
2. Select the type of metadata you wish to upload from the options below.
3. Select the file containing your metadata
4. 1dentify any errors in the file using the upload preview. The number of errors is summarized in the bottom of the window and individual errars are highlighted in red.
5. Correct any errors in your original file, save the updated file, and click the refresh file path button in the top left of the preview window. Ensure all errors have been corrected.

6. When all errors have been successfully corrected, click submit.

BB Call Metadata

Figure 266. Select the “Full Metadata” button (Step 12).
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WILDLIFE HEALTH
ﬁ COOPERATIVE

CREATING A WORLD
THAT IS SAFE AND SUSTAINABLE
Then the blue “Select File” button in the bottom right

FOR WILDLIFE AND SOCIETY

Bulk Upload: Stationary Acoustic [ VSRR EUREE

Fie Edt View Tooh Help
Orgarize =

Figure 267. Then the blue “Select File” button in the bottom right (Step 12).

Step 13- Select the metadata.csv file that was renamed in Step 8.

[@Open = Print  Newfolder
W Faverites

Documents library
B Desktop St

Survey Metadata 2020
% Dropbex

@ Crestive Cloud Files
8 Downlcads

B video:

1 Computer
s Local Disk [C)
gt (5 sudent_appl
o () PV
g (K:) PATHMICRO
gt L) STAFF_GROUP

S Network

Kensington North NABat Stationary Surve... Dete modificd: 8/13/2020 509 PM
Microsoft Excel Comma Separated Values File

& 8/5/2020 329 PM
Sae 13K
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Figure 268. Select the metadata.csv file that was renamed in Step 8 (Step 13).
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This will result in a bulk upload table. It will assess the first 300 rows of data for errors, which can be seen at
the bottom “Document Preview: Discovered # error(s) in # row(s).”

Bulk Upload: Stationary Acoustic

CWHC NABat Stationary Survey 2014.cov  Document Preview: | 100 Rows ¥

VOATSCHM | o LecsenMams | s | lenghse | o SereeySttTime |

e aat Flast
Requend Rruared

0

Document Preview: Discovered 1 erroris) in 102 row(s)| + Matched 38 Column(s) X Missing @ Columnis) £ 0 Extra Columnis)

Figure 269. The bulk upload table will assess the first 300 rows of data for errors.

In the bulk upload table the errors are shown in red.

»

urvey 2014.csv Document Preview: | 100 Rows ¥

i iy i Mgty Migh Cloud
Flast Float

rors) in 102 row(s). +" Matched 38 Column(s) X Missing 0 Columnis) £k @ Extra Column(s)

Figure 270. In the bulk upload table the errors are shown in red.
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The drop-down list under the column title can be clicked to see examples of how the column should be
formatted.

QELYLITEI & Download Template

Stationary Survey 2014.csv Document Preview: | 100 Rows ¥

) Tme
Timestamy 5.3, L/25/2018 | LFA/I038 1000 PAA| L1/25/3004 30:00.00 | LIAI018 00000 AM | 390812 HTIIEN | o0

iscovered 1 error(s) in 102 row(s). + Matched 38 Column(s) X Missing 0 Column(s) 4 0 Extra Columnis)

Figure 271. The drop-down list under the column title can be
clicked to see examples of how the column should be formatted.

The bottom of the bulk upload table will also indicate if any columns are missing.

Bulk Upload: Stationary Acoustic

[E]) cwhc nagat stationary Survey 2020.csv

IH (R [
Fleat Float Feat

Docurnent Preview: Discovered 0 errors in 300 ré 99 atched 38 Columns B4 Missing 0 Columns» )

Figure 272. The bottom of the bulk upload table will also indicate if any columns are missing.

Page 180 www.cwhc-rcsf.ca



http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca

( CANADIAN CREATING A WORLD
M WILDLIFE HEALTH THAT IS SAFE AND SUSTAINABLE
gy~ COOPERATIVE FOR WILDLIFE AND SOCIETY

Either go back into the metadata file to fix the errors now (recommended) or submit the files and fix the
errors afterwards.

Step 14- When the data are ready to be submitted, click on the teal “Submit” button in the bottom right
corner of the bulk upload table and it will indicate if there are any more issues with the data after they are
submitted.

»
Matched 38 Columns X Missing 0 Columns B Sefect File & Submit

Figure 273. When the data are ready to be submitted, click on the teal
“Submit” button in the bottom right corner of the bulk upload table (Step 14).

Step 15- At the top of the page under “Show All Bulk Uploads” or “Bulk Upload Status” will be a row with
information about the recent upload. Click the blue hyperlink in the “Errors Found” column to download

a .csv highlighting the location of the errors in the metadata sheet. It is crucial to fix these errors, because
NABat will ignore any data with errors, and that data will not be uploaded to the website. To delete a
metadata.csv with errors, find the file in the table under the “Bulk Upload Status” tab and select the grey
“Undo” button under the “Action” column. Once the errors are corrected in the original metadata.csv sheet,
re-upload the metadata.csv sheet as described in Steps 9-15.

B bumey@cwhe-resfica Logou
CWHC NABat PEI NABat Guidance Documentation @ 1D Cell Selection Tool 4 | @ Upload Audio Recordings B & | @ UploadSurveyData B & =
Detals M PrejectFiles  Specieslists  AcousticData  Colony Count Da

Bulk Upload Status §

Show All Bulk Uploads (§

$ Type 1 e i 4 Started By | 4 Started On i i i s s i Action

i
Stationary Acoustic CWHC NABat Stationary Survey 2020.csv Tessa McBumey Mar 13, 2020 3:13:35 PM 0 Erroris)

Figure 274. At the top of the page under “Show All Bulk Uploads” or “Bulk Upload
Status” will be a row with information about the recent upload (Step 15).
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When this is completed and no errors are identified, the survey sites and accompanying uploaded data will
be under the “Stationary Point Acoustic Deployments” tab. Under each site there are other tabs that can be

selected:

Wse the Cell Selection Tool or bulk upload process to add additional survey locations.

~ @ GRTS Cell ID; 8908

Stationary Point Acoustic Deployments -

* Farm - July 2014

* Deployment Details

¥ Echolocation Measurements.

Raw AutolD Qutput (Sonobat or Kaleidoscope Results)

Images

» School - July 2014

» Golf Course - July 2014

» Forest Trail - July 2014

» @ GRTS Cell ID: 214732

Figure 275. The survey sites and accompanying uploaded data will
be under the “Stationary Point Acoustic Deployments” tab.

¢ “Deployment Details” has all of the information that was submitted about equipment deployment,
including equipment type and placement.

. s 5 I
Leanet | Powered by Esrl | National Geographic, DeLorme, HERE, UNEP-WCMC, USGS, NASA. ESA. METI, NRCAN, GEBCO, NOAA, increment P Corp.

¥ Deployment Details

Recording Detector Type Recording Detector Serial Mumber

WILDLIFE ACOUSTICS SMA4BAT-FS S4U04371

Microphone Type Micraphane Serial Number Microphone Grientation Microphone Height (meters)

Wildlife Acoustics SMM-U1 u100125 east 1.83

Clutter Type Clutter (Percent) Nearest Clutter (meters)

Percentage of Clutter Distance to Nearest Clutter

Habitat Type Nearest Water (meters) Water Type

Distance to Nearest Water Water Type

Comments

Created by NABat bulk upload

Figure 276. “Deployment Details” has all of the information
that was submitted about equipment deployment.
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¢ “Echolocation Measurements” gives a summary about the acoustic files and species.

CREATING A WORLD

THAT IS SAFE AND SUSTAINABLE

FOR WILDLIFE AND SOCIETY

~ Echolocation Measurements

Stationary Point Acoustic Deployment Values

AuteID  Manual I
? ]

394 Unigue Acoustic Recordings of 394 entries
Speci

tytis lucitugus 1
Nt a bat (NCISE | Net 2 bay)
{NoD | Bat but o grovping or user-defined categary appbes]
{40kMy | Various spacies of Myotis with pulses that have a minimum frequeney in the range of 35-40 kiHz)

SM300251_0 20140729 732059 000.wav __7/29/3014 113053 FM

Audio Recording & Urmwicres Ony Reconding Time

SM300251_0_20140727 14433 000.waw  7/27/2014, 34433 FM

SM300251_0_20140729 221109 000.waw  7/29/2014, 101109 M

SM300251_0_20140729 231225 000.waw  7/29/2014, 111225 M

SM300251_0_20140729 231235 000.waw  7/29/2014, 11:12:35 M

SM300251_0_20140729 231410 000.waw  7/29/2014, 114410 PM

SM300251_0_20140729 232043 000.waw  7/29/2014 11:20:43 PN

Software

Kaleidoscope (312 ¥

Kaleidoscope (5.1%) 7

Kaleidoscope (5.1 ¥

Kaleidoscope (5.1 ¥

Kaleidoscope (3.1 ¥

Keleidoscope (51 ¥

Species List

Atlantic Canada Classifi ¥

Atlantic Canacs Classifi ¥

Atlantic Canada Classifi ¥

Atlantic Canads Classifi ¥

Atfantic Canada Classif ¥

Atfantic Canada Classifi ¥

Species (Auto ID)

{NolD | Bat but no grouping or user-defined category apphes)

{NoID | Bat but no grouping o user-defined category apples)

Myotis hucifugus (MYLU | Litile brown bat)

Myotis hucifugus (MYLU | Little brown bat)

Myotis hucifugus (MYLU | Lite brown bat)

Myotis hcifugus (MYLU | Little Brown bat)

Species (Manual ID)

Not a bat (NGISE | Not a bat)

{40kMyo | Various species of Myotis with pulses that have a minimum freq ¥

{40kMya | Various. species of Myots with pulses that have a minimum freq ¥

T40kMyo | Various species of Myotis with pulses that have s mimimurn freq ¥

{a0kMyo | Various species of Myobs with pulses that have a menimum freq ™

{40kMyo | Various species of Myotis with pulses that have 8 minimum fraq ™

Figure 277. “Echolocation measurements” gives a summary about the acoustic files and species.

¢ The “Raw AutolD Output (Sonobat or Kaleidoscope Results)” tab allows uploading of the
original Kaleidoscope meta.csv output with the other uploaded data. Click on the turquoise
“Upload Raw AutolD Files” on the right and select the appropriate files. As they are all
automatically named meta.csv by Kaleidoscope, before uploading the files ensure they are given a
uniqgue name so they can be associated with the appropriate deployment site.

Sample Frame:

= @ GRTS Cell ID: 808

~ Farm - July 2014

* Deployment Details

* Echolocation Measurements

Canada 10x10km Grid

Use the Cell Selection Tool ar bulk upload process to odd edditional survey locations.

Stationary Point Acoustic Deployments [ ~

* Images

» School - July 2014

» Golf Course - July 2014

Last Madified 3
Mar 13, 2020, 6:00:37 PM

" — s S A e
@ @ Upload Raw AutolD Files 2. B

Page 183

Figure 278. The “Raw AutolD Output (Sonobat or Kaleidoscope Results)”
tab allows uploading of the original Kaleidoscope meta.csv output.
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¢ Under the “Images” tab photos of the site and site set-up can be uploaded, which is
recommended. Select the turquoise “Upload Deployment Images” button on the right.

~ Farm - July 2014

¥ Deployment Details
¥ Echolocation Measurements
PasiiyitolD Output (Sonobat or Kaleidoscope Results)

Upicad/Share Deployment Images.

‘ O Upload Deployment Images &
Last Modified ¢
Mar 13, 2020, 4:59:32 PM

Mar 13, 2020, 45332 PM

Mar 13, 2020, 4:53:32 PM

b School - July 2014

r Golf Course - July 2014

¥ Forest Trail - July 2014

¥ © GRTS Cell ID: 214732

Figure 279. Under the “Images” tab photos of the site and site set-up can be uploaded.

Then choose the blue “Select Files” button. Select the image files to be uploaded and then select
the green “Upload” button on the bottom right of the pop-up window.

File Uploader

File Name Siza (MB)

Displaying 0 of 0

Figure 280. Choose the blue “Select Files” button, select the image files to be uploaded,
and then select the green “Upload” button on the bottom right of the pop-up window.
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Another option is to upload acoustic files directly to the NABat website. This is good practice because it
creates a back-up for all of the acoustic data files and enables other individuals working on the same project

to access the files. Under “Projects” select the teal “Upload Audio Recordings” button on the top right of the
page.

CWHC NABat PEI NABat Guidance Documentation @

@ Cell Selection Tool 4 l 0 Upload Audio Recordings B & ) O Upload SurveyData B & -
g ——

Members  DataUse&Sharing  ProjectFiles  Species Lists
Acoustic Data Summary

+ NABat GRTS Cell | + Survey Type | # Matched Acoustic Files | + Missing Acoustic Files |
£908 Mobile Acoustic & 7 2
8908 Mobile Acoustic 2
Stationary Acoustic 121
Stationary Acoustic Go 14 a2
2
Stationar ry Acoustic Fan 4 384

Use the Cell Selection Tool or bulk upload process to odd additional survey locations.  §

= @ GRS Cell ID: 8308

Figure 281. To upload acoustic files, under “Projects” select the teal
“Upload Audio Recordings” button on the top right of the page.

Select the blue “Select Files” button and choose all of the processed NABat audio files to be uploaded to the
project. It will take time for the files to upload, so select a small number of files at a time (i.e., not thousands

of files at one time) to process. Once all of the files are chosen, select the green “Upload” button on the
bottom right of the window.

Acoustic Recordings ( *.tar.gz - preferred, *.wav, *.wac, ".zc) i

File Name Size (MB) Last Modified

Displaying 0 of 0

Figure 282. Select the blue “Select Files” button, and once all the files are
chosen, select the green “Upload” button on the bottom right of the window.
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When the data are all successfully uploaded, the website will automatically match the acoustic data file
with the metadata sheet that was previously uploaded with all of the file names. To access a file, click
on the survey site tab of interest in under “Stationary Point Acoustic Deployments” and then select the
“Echolocation Measurements” tab. The file names in the table should now be blue (hyperlinks).

*Note: If the raw audio files are uploaded, the acoustic file will not be automatically matched to the file
names. Upload the processed audio files.

Figure 283. When the data are all successfully uploaded, the website will automatically match the
acoustic data file with the metadata sheet that was previously uploaded with all of the file names.

When a blue file name is clicked, it will automatically download the file to the computer and the file will
then be able to be examined with Kaleidoscope.

Audio Recording # Unmatched Only[)  Recording Time Spacies (Auto ID) ‘Species (Manual ID)

SM300244_0_ 20140729 222623 000. Jul 29, 20
i S| el LACI (Lasiurus cineseus | Hoary bat) NOISE (Not a bat | Not a bat/Moise)

SM300244_0_20140729 233404 000.waw 1l 29,2014
— 4 2 ol Lol NolD (| Bat but i grouping or user-defined category apples) 40kMyo (| Various species of Myotis with pulses that have a minimunm frequency in the range

ne bt et e BT MYLU (Myotis lucifugus | Little brown bat) 40kMyo (| Various species of Myotis with pulses that have a minimum frequency in the

SN300244_0_Z014TI0 014443 D00 150 2010 ML (st Lt brown b T e T T T e

SNA002H 0 ERRNTOR 124125 0N s 14 20 2014 MYLL (Myotis lucifugus | Litte brown bat) 40kMyo (| Various spacies of Myotis with pulses that have 3 minimum frequency in the range

SM300244_0_20140730 035043 000.wav  Jul 302014

ety NoID (| Bat but no grouping or user-defined category spplies) 40kMyo (| Various species of Myotis with pulses that have  minimum frequancy in the range

SM300244_0_20140730 035423 000.wav  Jul 30, 2014

sy NolD (| Bat but no grouping or user-defined category applies) 40kMyo ( | Various spacies of Myotis with pulses that have 3 minimum frequency in the rangs

SM300244_0_20140730_035842 000.wav  Jul 30,2014

ot MYLU (Myotis lucifugus | Littie brown bat) 40kMyo (| Various species of Myotis with pulses that have 3 minimum frequency in the rangy

SM300244_0_20140730 040459 000mav  Jul 30,2014 ,
T ) B aiss A MYLU (Myotis lucifugus | Little brown bat) 40kMyo (| Various species of Myotis with pulses that have a minimurm frequency in the range

SM300244_0_20140730_043767_000.wav  Jul 30, 2014

3757 Ak MYLU (Myotis lucifugus | Littie brown bat) 40kMyo (| Various species of Myotis with pulses that have a minimurm frequency in the range
<a. SM300244_0_Z0.wav A >

Figure 284. When a blue file name is clicked, it will automatically download the file to the
computer and the file will then be able to be examined with Kaleidoscope.
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4.8.2 Uploading Mobile Transect Acoustic Data

When all of the files for a GRTS cell have been manually identified, the data can be uploaded to the NABat
website.

Step 1- Open the Kaleidoscope converter.
Step 2- Under the “Batch” tab, under INPUTS “Input directory:” click on the “Browse” button, and select the
file folder for ALL of the mobile transects from within the Processed Data subfolder (the Mobile Transect

subfolder).

Step 3- Under OUTPUTS “Output directory:” click on the “Browse” button, and select the Mobile Transect
Metadata subfolder within the Processed Data subfolder.

-+ Kaleidoscope Pro [E=R[ECE <"
File Help License
’Bat Analysis Mode v] Use 5/5 compute resources v I

W/ Batch | v/ Signal Params | 3/ AutoID for Bats | 3/ Cluster Analysis | X SPL Analysis | X Acoustic Indices | 1/ Cloud | +/ Db|

INPUTS OUTPUTS
Input directory: Qutput directory:

CAUsers\tmcburney\Documents\Bat Projects\NABat Monitoring\CWH C\Users\tmcburney\Documents\Bat Projects\NABat Monitoring\CWH

Drive label (nickname) for database (optional): Dnve label (nickname) for database (optional):

Include subdirectories ’Pror.ﬁs all input channels w | Channel selection
WAC files : : :
WAV (and W4V files Nightly | Create subdirectories

Time expansion factor Split to max duration, seconds

[T] ZC files [V WAV (or W4V) files
[1Split channels

[NABat Mobile Meta Output Only KPRO -

NABat Project Form Time expansion factor

NABat Project Form from v10 of the Acoustic Workflow Guidance [ ZC files

0.00000 Fuzz GPS to precision

Notes 8 ~ | Division Ratio
fuots 8.3 file names
[V]Use zc instead of .77

’MM noise files to NOISE subfolder ~

Extract GPSto CSV v | 60
Please send us feedback! ] I Video Tutorials ] ’ Help

Copyright ® 2020 Wildlife Acoustics, Inc. All Rights Reserved. Patented

Figure 285. Select file folders for “Input directory” and “Output directory” (Steps 2 and 3).
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Step 4- Next, change the drop-down list from “Default Project Form” to “Add or Replace a Project Form” and
select the file that was downloaded in Section 4.4 Step 1:

NABat_Mobile_Meta_Output_Only_KPRO.xml

Input directory: Output directory:
C:\Users\tmcburney\Documents\Bat Projects\NABat Monitoring\CWi- C:\Users\tmcburney\Documents\Bat Projects\NABat Monitoring\CWH Browse

Drive label (nickname) for database (optional): Drive label (nickname) for database (optional):

Include subdirectories |Pmcm all input channels w | Channel selection
[¥] WAC files

WAV (and W4V) files Nightly = | Create subdirectories
Time expansion factor Split to max duration, seconds

[ ZC files [V] WAV (or W4V files

0.00000 Fuzz GPS to precision [ Split channels

NABat Mobile Meta Output Only KPRO - >

TABat Frotect Form B Time expansion factor
NABat Project Form from v10 of the Acoustic Workflow Guidance T [1ZC files

Figure 286. Change the drop-down list from “Default
Project Form” to “Add or Replace a Project Form” (Step 4).

Step 5- Then next to “WAV” and “ZC files”, UNSELECT both boxes so additional acoustic data files are not
created.

Step 6- Select the “Process Files” button on the bottom right.

[V Include subdirectories [Procm all input channels ~| Channel selection
[V] WAC files

@) WAV (and WaV) files Nightly v | Create subdirectories

E] Time expansion factor Split to max duration, seconds

[T1ZC files @V {or W4V) files
| Split channels

0.00000 Fuzz GPS to precision

None ~ | Compression

| NABat Mobile Meta Output Only KPRO -]
an tactor

» | Time expansio
NABat Project Form 7 . = expanss

NABat Project Form from v10 of the Acoustic Workflow Guidance ‘ files
Notes N 8 <] Division Rati

Mote |8.3 file names

-

| Use .zc instead of .772

l Move noise files to NOISE subfolder ~

Extract GPSto CSV v | 60

ﬁ-
I Please send us feedback! ] [ Video Tutorials ] I Help ]

Figure 287. Unselect the boxes next to “WAV” and “ZC files” (Step 5),
and select the “Process Files” button on the bottom right (Step 6).
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*Note: When Kaleidoscope processes the meta output file, it automatically will create the following in the
mobile transect metadata folder:

¢ log.txt (this file keeps a record of each step of the file processing and can be used for diagnostics if
an error occurs)

e settings.ini (this file keeps a record of the settings used in the Kaleidoscope converter window
during data processing)

These settings can be reloaded into the Kaleidoscope converter by opening the converter and
selecting “File”, “Load Settings”, and then selecting the desired settings.ini file.

¢ gps.csv (this file contains the GPS data for each file if the “Extract GPS to CSV” setting was selected,
if the “Extract GPS to KML” setting was selected, this file will be gps.kml, if the “Extract GPS
Disabled” was selected, there will be no GPS file)

¢ meta.csv (this file contains all of the metadata that were entered in the NABat metadata form
in the Kaleidoscope converter window, in addition to providing a list of all the files recorded
within that stationary point survey site, this spreadsheet is where the manual ID for each file will
be added)

*Note: This meta.csv file is referred to elsewhere in the document as metadata.csv to distinguish
the file from the other meta.csv file created when the data are processed through Kaleidoscope.

File Edit View Tools Help

Organize » Share with = New folder

3¢ Faverites Documents library

Bl Desktop Mobile Transect Metadata 2020

32 Dropbox

@) Creative Cloud Files

& Downloads Wy
i
. O3
.~ Libraries s .

.__i] Documents settings.ini

& Music

| Pictures

B videos

M Computer
ca Local Disk (C:)
L (G:) student_appl
5 (H:) PM
¥ (K:) PATHMICRO
5# (L:) STAFF_GROUP

Figure 288. When Kaleidoscope processes the meta output file, it automatically will create new files.
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If the Pro Version of the Kaleidoscope software is used for data processing, one other file will be created
after data processing:

¢ db-batch.wdb (this file is used to upload metadata to a database, but this file will not be
used for uploading data to the NABat database)

File Edit View Tools Help

Organize » Share with = MNew folder

¢ Favorites Documents library
Bl Desktop Mobile Transect Metadata

%* Dropbox

@ Creative Cloud Files L £ L
& Downloads X = X =

-

"( \. 5
4 Libraries 3 A, A, )

3 Documents db-batch.wdb meta.csv settings.ini
& Music
=/ Pictures
ﬂ Videos

| oW

Figure 289. If the Pro Version of the Kaleidoscope software is used for
data processing, one other file will be created after data processing.

Step 7- The new metadata file is now created. To review the file, open the metadata.csv in the Mobile
Transect Metadata subfolder, and ensure that all of the columns, including manual ID, are filled in correctly.

*Note: If there are multi-bat files ensure that all of the necessary rows have been added (see Section
4.7.3.14).

r B C\Users\tmcburney\Downloads\NABat

Home Share View

» T_| [_'I o Cut 4 B x I-TI T New item = ] ' Open ] Select al

= Copy path 1 Easy access ~ Edit 1 Select none
Pinto Quick Copy Paste _ Move Copy Delete Rename New Properties .
access [ﬂ Paste shortcut to~ tow - folder - rs) History DD Invert selection

Clipboard Organize New Open Select

&« v 4 » ThisPC » Downloads » NABat »

~
Name Date modified Type
st Quick access
Stationary 4/27/2021 11:05 AM  File folder

£# Dropbox Stationary Metadata 4/27/2021 11:05 AM  File folder

& This PC 4/27/202111:05 AM  File folder
B 30 Object Transect Metadata 4/27/202111:05 AM  File folder
R jects
[ Desktop
2] Documents

* Downloads
| Y

Figure 290. To review the file, open the metadata.csv
in the Mobile Transect Metadata subfolder (Step 7).
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Regardless if Kaleidoscope Free Version or Kaleidoscope Pro Version were used to manually identify the
files, the Manual Id column in the metadata file should have filled in automatically. If some of the manual
IDs are missing, those manual IDs will have to be either cut and pasted from the id.csv spreadsheet into the
metadata spreadsheet (Kaleidoscope Pro Version), or the file will have to be re-opened in the Kaleidoscope
viewer window and the manual ID found in the “Identification” field and then manually typed into the
metadata spreadsheet (Kaleidoscope Free Version). If data are transferred from one spreadsheet to

another, it is crucial that both spreadsheets are sorted the same way to prevent mislabelling of files. Both
spreadsheets can be sorted appropriately by clicking on the “Sort & Filter” button on the tool bar (under the

“Home” tab) and selecting “Custom Sort”.

Review View

1 o | T T 1 = ? fT=i I sutosu
= | ¥+ EFwooTen General . ’ 1 Normal T o =
- . .= u--l & Fill-
Note || Inert Delete Format

B W EE EMegesceters $ - % » | %) 5 Conational Format FETSCAWIINE Explanatory
Formatting = as Table =

£l
n Detector Detector : Microphol Microphol Microphai Microphoi Distance t Clutter Ty Distance t Water Tyr Percent ClBroad HakLand Unit Contact  Weather FUnusual C Nightly Lo Nightly Hi Nightly Lo Nighth . Hi Nightly Lo Nig

Figure 291. The spreadsheets can be sorted appropriately
by clicking on the “Sort & Filter” button on the tool bar.

In the “Column” “Sort by” field selecting “Audio Recording Name (*wav *zc)” from the drop-down list, in the
“Sort On” field selecting “Values”, and in the “Order” field selecting “A to Z”. This should sort the rows in the
meta.csv spreadsheet to match the rows in the metadata file; however, this should be verified to prevent
mislabelling of files. Once both spreadsheets are identically sorted, simply copy the MANUAL ID column
from the meta.csv and paste it in the appropriate section of the Manual Id column in the metadata.csv.

*Note: If using the Kaleidoscope Pro Version, the id.csv should be sorted by “IN FILE” in the “Sort by” field.

*Note: The metadata file for mobile transects contains file information for ALL of the mobile transects.
When copying and pasting manual IDs, ensure that the manual IDs from a certain mobile transect are added

to the correct mobile transect in the metadata file.

72 Site 1-5tre 46.43989 -63.6128
72 Site 1-5tre 46.48989 -63.6128
72 Site 1-Stre 4648989 -63.6128 . .
172 Site 1-Stre 46.48989 -63.6128 o || Ko
172 Site 1-5tre 4648989 -63.61283
172 Site 1-5tre 46.48989 -63.6123
72 Site 1-Stre 46.48989 -63.6128 T
72 Site 1-5tre 46.48989 -63.6128
72 Site 1-5tre 46.48989 -63.6128
172 Site 1-Stre 46.48989 -63.6128
172 Site 1-5tre 46.48989 -63.6128
172 Site 1-5tre 46.48989 -63.6128
72 Site 1-5tre 46.48989 -63.6128
72 Site 1-5tre 46.48989 -63.6128
72 Site 1-5tre 46.48989 -63.6128
172 Site 1-Stre 46.48989 -63.6128

Figure 292. In the “Column” “Sort by” field select “Audio
Recording Name (*wav *zc)” from the drop-down list.
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Step 8- If the latitude and longitude of the calls were recorded with an external GPS unit, these locations
must be manually added to the bulk metadata spreadsheet. Consult the manual of the GPS unit on how to
download the location file, typically in the form of a text file with a column for date and time, latitude, and
longitude. Cross-reference the times of recorded and manually identified bat passes in the meta.csv with the
times, latitudes, and longitudes from the GPS text file and manually copy these data into the metadata file.

e )
L ) i 1 T 1 = - - E AutoSum = Ap
- - o= - e . Calculation o s
noc A A =wl ¥ EwopTe General hﬁ i1 | Normal S L [Caleulabion | ° | 5™ & (K s yid Y
. - M- A- TP AR R Merge & Certer - % v |8 Contional Formst [TTTTSSTRNN] cxplanatory ked Ce Note | Insen Delete Format Sortd Find&
- S-A- FER PR GEMerge & Cente b W3 e s | = 2 - v | T Pere Seect~
Fant 5 Alignment o Humber c C

5 | Latitude

1 1 K L M N o P a R s T u v w X ¥ Z AR AB AC
bphoiMicrophol Broad Hak Contact  Cornment Transect € Unusual C Event Low Event Higl Event Low Event Higl Event Low Event Higl Event Low Event Higl Event Low Event Higl Audio Rec Software Autold  MANUAL | Species List
54004493 No Auto 1D A0KMyo  Atlantic Canada Classifier 2
54004493 No Auto ID NOISE Atlantic Canada Classifier [20-07-21T21:4
S4U04493_ No Auto 1D WOISE  Atlantic Canada Classifien [0-07-21721:4
5404493 No Auto 1D NOISE Atlantic Canada Classifien [20-07-21T21:
54108493 No Auto ID MNOISE  Atlantic Canada Classifie 0-07-21721
54004493 No Auto 1D 40KMyo  Atlantic Canada Classified [20-07-21T21:9
S4U04493 Mo Auto 1D NOISE  Atlantic Canada Classifien [0-07-21T21-
54002493 No Auto ID 40KMyo  Atlantic Canada Classifien [20-07-21721-
S4U08493_No Auto ID a0KMyo  Atlantic Canada Classifien [0-07-21721:
S4U04493_No Auto ID WOISE  Atlantic Canada Classifien [20-07-21T22
5404493 No Auto ID 4DKMyo  Atlantic Canada Classifies o-07-21722:
5404492 No Auto ID NOISE  Atlantic Canada Classifier [0-07-21T22:
S4U02493 No Auto ID A0KMyo  Atlantic Canada Classifien [0-07-21722::
54002493 No Auto ID 40KMyo  Atlantic Canada Classifien p0-07-21722:;
S4U08493_No Auto ID #0KMyo  Atlantic Canada Classifien [0-07-21722:
S4U04493 No Auto ID NOISE  Atlantic Canada Classifieq [20-07-21T22:4
5402493 No Auto ID 40KMyo  Atlantic Canada Classifies 0-07-21722:4
54004493 No Auto 1D NOISE Atlantic Canada Classifie 07-21T22:!

Figure 293. If the latitude and longitude of the audio files were recorded with an external GPS
unit, these locations must be manually added to the bulk metadata spreadsheet (Step 8).

If no GPS was used, leave the fields for GRTS, latitude, and longitude blank (if any of these fields were
automatically populated, delete the values but keep the column headers), and consult Section 4.8.2.1 below
on how to save transect routes before the data have been uploaded.
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Figure 294. If no GPS was used, leave the fields for GRTS, latitude, and longitude blank (Step 8).
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4.8.2.1 Saving Mobile Transect Routes

For NABat to use the full potential of submitted mobile transect data, the transect route that was driven
should be recorded. The route can be easily drawn using the NABat “Mark a transect route” tool.

Navigate to the desired project using the “Projects” tab then select the “Details” tab.

——

NABat )it smoce

e NAt P Ty Y I TS

Details | Merm

Organization: Canadian Wildlife Health Cooperative sth ¢llin the province of Prince Edward Island, Canada And 3 cell started on behalf of PE1 National Park. Managernent of this cell will be
: b £| Natienal Park staff.

Unique Identifier: 173

Date Created. g 26, 2018 1:30:05 PM o icicom bict aniupar

Project Mame: CWHC NABat PEI

Grid Sample Frame: Canada 10x10km Grid

Sample Design: NABat A project specific citation:
Jordi Segers, Brian Reichert, Tessa McBurney, Scott McBumey. CWHC NABat PEL North American Bat Monitoring Program Database
vB.0.12: U.S, Geological Survey. Accessed 2/22/2021

v Survey details are complete!

Hice workd Basic MABat survey informaticn is comglete. Problematic and incomplete surveys will be
o

+ Survey locations are complete!

e Basic MABat survey location information is complete and all survey locations have at least

Dunstafinage

Frenchiort

Figure 295. Navigate to the desired project using the “Projects” tab then select the “Details” tab.

In the top left corner of the map, click on the diagonal line icon to make a transect route.

i NABat Cell Selection - CWHC NABat PEL

Full Access - Add Cells. Remove Cells. and Chal

Evaluate Claimed NABat GRTS Cells Items per page:| 5 v
W GRTSCAIID ¢ Location & Selection Notes +  [Itaal] Stationary Acoustic Point Survey +  ([EEGEEal] Mobile Acou
n D E0ew  Prince niex Bl = e - e
[ ] Edward o 8
Esland, = # Jordi Se o July 14, 2020
Prince. )
Edward
Island-
Queens

Figure 296. In the top left corner of the map, click on the diagonal line icon to make a transect route.
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Next, click on the map where the transect begins to drop a marker. Then click at each point on the map

where the transect makes a turn, including bends in the road, as this tool does not automatically detect the
placement of roads.

5.49 km

Click last point to finish line.

Figure 297. Click on the map where the transect begins to drop a marker,
and then click on each point on the map where the transect makes a turn.

When the full transect is drawn, click on “Finish” or click again on the last marker of the drawn transect.

5.49 km
Click last point to finish line.

GRTS: 8908

Territory : Prince Edward Island

District : Prince Edward Island-Queens
Land Ownership:

A NANE

Figure 298. When the full transect is drawn, click on “Finish”.
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Name the transect route the same as the “Location Name” in the applicable metadata file to ensure it is
linked to this metadata. Provide an optional description, and set “Location Type” to “Transect Route”. Once
the fields are all filled out, select the green “Save” button.

Name

Transe

Description

CWHC NABat mobile survey Location

2

Location Type

| Transect Route

GRTS Cellis) Created On

8908 2020-04-20T17:23:

Full Length (m)

37157.42

Figure 299. Fill out the transect route fields and then select the green “Save” button.

The transect route will appear under the “Deployment Details” tab for the mobile transect once the data are
uploaded.

*Note: Location data, including GRTS, latitude, and longitude fields should be kept blank in the metadata.csv
if this tool is used to estimate where bat passes were recorded.

*Note: Ensure that the transect is drawn as described above BEFORE survey data are uploaded to the
website. If not, the acoustic files will not be associated with the drawn route, and the bat passes will not
appear on the route map.

Figure 300. The transect route will appear under the “Deployment
Details” tab for the mobile transect once the data are uploaded.
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Step 9- Rename the metadata.csv with a descriptive and original name that will NOT be able to be
duplicated (e.g., CWHC NABat Mobile Transect 2020).

File Edit View Tools Help
Organize v @Open - Print New folder

¢ Favorites Documents library
Bl Desktop Mobile Transect Metadatg
% Dropbox
@ Creative Cloud Files
8 Downloads Ny
f
f N.C
- e
w4 Libraries y 4

3 Documents settings.ini

JW Music
le=! Pictures
B videos

- Computer
ca Local Disk (C:)
¥ (G:) student_appl
L& {1 Daa

Figure 301. Rename the metadata.csv with a descriptive and original name (Step 9).

Step 10- Go to the NABat Projects page and select the project created in Section 4.2.2 from the table at the
bottom of the page.

Step 11- On the new page, click the turquoise “Upload Survey Data” button in the top right corner.

A HOM, PROJECT essa McBurney tmcbumey@owhe-rosfca i
e ————
CWHC NABat PEI @ Cell Selection Tool 4 0 Upload Audio Recordings B & ¢ () UploadSurveyData B & ~ B
Members Project Files Species Lists Acoustic Data Colony Count Data Bulk Upload Status

Details §

!' Explore Project Data (& [;..‘,::-:J- B ‘u u
Daserigtion

NABat Project Identifier:
Sth priority cell in the province of Prince Edward Island, Canada And a cell started on behalf of PEI National Park. Management of this cell will be carried =
over to PEl National Park staff. k.

Date Created: April 26, 2018 at 1:30:05 PM GMT-3
‘Owning Organization: Canadian Wildlife Health Cooperative

Sample Frame: Canada 10x10km Grid

Too! or bulk upload process to add additional survey locations. §

~ @ GRTS Cell ID: 8908

Stationary Point Acoustic Deployments [ =

Figure 302. Click the turquoise “Upload Survey Data” button in
the top right corner of the page for the desired project (Step 11).
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Step 12- Select “Mobile Acoustic Transect”.

NABat@

NABat Guidance Documentation @ Cell Selection Tool 4 f) Upload Audio Recordings B X Upload SurveyData B L -
a

Dewails ' Members OataUse&Sharing  Projectfiles  Specieslists  AcousticData  ColonyCountData  Bulk Upload Status

Maternity Colony Count &

NABat Project Identifier: 173 Description: Emergence Count &

Date Created: April 26, 2018 at 1:30:05 PA GMT-3 Sth priority cell in the province of Prince Edward Island, Canada &nd a cell started on behalf of PE National Park. Management of this cell will be carried =
) over to PEI National Park: staff =
Owning Organization: Canadian Wildiife Health Cooperative

Sample Frame: Canada 10x10km Grid
Use the Call Selection Tool or butk uplood process to add additional survey locations. §
~ @ GRTS Cell ID: 8908
Mobie Ac

¥ Transe - July 2017 - July 2017

Figure 303. Select “Mobile Acoustic Transect” (Step 12).

Step 13- Select the “Full Metadata” button.

Bulk Upload: Mobile Acoustic §

Bulk Upload Instructions
1. Ensure the file has a unique name that will not be replicated in future uploads. NABat will automatically overwrite duplicate file names with the most recent upload.
© Recommended naming format: (GRTS CELL)_(SURVEY TYPE)_(SURVEY YEAR)
© eg. 3773 Stationary_2019, 20258_Mobile_2017
2. Select the type of metadata you wish to upload from the options below.
3. Select the file containing your metadata.
4. Identify any errors in the file using the upload preview. The number of errors is summarized in the bottom of the window and individual errors are highlighted in red.

5. Correct any errors in your original file, save the updated file, and click the refresh file path button in the top left of the preview window. Ensure all errors have been corrected.

EBCall Metadata ‘ BBFull Metadata .

6. When all errors have been successfully corrected, click submit.

Figure 304. Select the “Full Metadata” button (Step 13).
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Then choose the blue “Select File” button in the bottom right.

Bulk Upload: Mobile Acoustic  [JF SeRRRIERRE SRR

Figure 305. Then the blue “Select File” button in the bottom right (Step 13).

Step 14- Select the metadata.csv file that was renamed in Step 9.

Documents library

B Desktop Mobile Transect Metadat

% Dropbox
@ Creative Cloud Files
& Downloads

B videos

1% Computer
. Local Disk (C)
¥ (G:) student_appl
S (H) PM
¥ (K:) PATHMICRO
# (L) STAFF_GROUP

€ Network

Figure 306. Select the metadata.csv file that was renamed in Step 9 (Step 14).
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This will result in a bulk upload table. It will assess the first 300 rows of data for errors, which can be seen at
the bottom “Document Preview: Discovered # error(s) in # row(s).”

Document Preview: Discoverad 1 error(s) in 102 row(s)§ & Matched 38 Column(s) X Missing 0 Columnis) £ 0 Extra Column(s) W Select File

Figure 307. The bulk upload table will assess the first 300 rows of data for errors.

In the bulk upload table the errors are shown in red.

i o Mightly Mighloud Cower | o Masdfio Rscoeding Mams o daslic Reconding Tame |
Timastamp 0.9, L/5/I00E | LATN2000 1000 PM | L2030 200000 |

d 38 Column{s) X Missing 0 Columnis) &k O Extra Column(s)

Figure 308. In the bulk upload table the errors are shown in red.
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The drop-down list under the column title can be clicked to see examples of how the column should be
formatted.

 huxic Racoeding Ties |  SobmaraTyps |
Timastamg o.5. L2/25/2018 | LUFH2038 1000 PAA | BU25I018 200000 | LL25/2018 OR0000 AM | 008 12-ISTIOSRSS | 5or s

d 1 errer(s) in 102 row(s). v Matched 38 Column(s) X Missing 0 Column(s) £k 0 Extra Columnis) m

Figure 309. The drop-down list under the column title can be
clicked to see examples of how the column should be formatted.

The bottom of the bulk upload table will also indicate if any columns are missing.

Bulk Upload: Mobile Acoustic

Kensington North NABat Mobile Transect 2020.csv Dacument Preview: | 100 Rows ¥ |

 GRTSCAM | loceentems | ¥ SerrySenTies | + Surery Ind Tis |

trtrger Tismestnm &5, LI/IS/0008 | LLZS008 1000 P | L1/25/2008 10-00:00 | L5200 0:00:00 AM | L8 L3 JTNA008  Timstamy n.g LY/25/018 | L5018 16:00 P | L1/25/2008
Squired Segerrd. Eegurrd

Document Preview: Discovered 0 emmorfs) in 21 Rguis). « Matched 30 Column(s) X Missing 0 Column(s) Extra Columni(s)

Figure 310. The bottom of the bulk upload table will also indicate if any columns are missing.
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Either go back into the metadata file to fix the errors now (recommended) or submit the files and fix the
errors afterwards.

Step 15- When the data are ready to be submitted, click on the teal “Submit” button in the bottom right
corner of the bulk upload table and it will indicate if there are any more issues with the data after they are
submitted.

. b
Document Preview: Discovered 0 error(s) in 21 rowis). [ Matched 30 Column(s) X Missing 0 Columnis) £ 2 Extra Columnis) W Select Fike
i

Figure 311. When the data are ready to be submitted, click on the teal
“Submit” button in the bottom right corner of the bulk upload table (Step 15).

Step 16- At the top of the page under “Show All Bulk Uploads” or “Bulk Upload Status” will be a row with
information about the recent upload. Click the blue hyperlink in the “Errors Found” column to download

a .csv highlighting the location of the errors in the metadata sheet. It is crucial to fix these errors, because
NABat will ignore any data with errors, and that data will not be uploaded to the website. To delete a
metadata.csv with errors, find the file in the table under the “Bulk Upload Status” tab and select the grey
“Undo” button under the “Action” column. Once the errors are corrected in the original metadata.csv sheet,
re-upload the metadata.csv sheet as described in Steps 9-15.

NABat @z

Kensington North Watersheds Association NABat
s Members Data Use & Sharing Project Files Species Lists
O show AN Bulk Uploads i

2 Type & 2 File Name | 2 Started On | i & Errors Found |
Stationary Acoustic Kensington North NAB3t Stationary Survey 2020.csv s Aug 13, 2020 S:07:32 PM )

Mobile Acoustic Kensington North NABat Mobile Transect 2020.csv essa McBumney Aug 13, 2020 &:34:29 PM

Maobile Acoustic Transect Deployments By ~

Figure 312. At the top of the page under “Show All Bulk Uploads” or “Bulk Upload
Status” will be a row with information about the recent upload (Step 16).
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When this is completed and no errors are identified, the survey location(s) and accompanying uploaded data
will be under the “Mobile Acoustic Transect Deployments” tab. Under each site there are other tabs that can
be selected:

CWHC NABat PEI Bat Guidar entation @ Upload Audio Recordings B & @ Upload SurveyData B & ~
dembers  Data Use & Sharing Project File: SpeciesLists  AcousticData  Colony Count G

Details

Data & ] Reporting B | ogBg
HABt Project dentifier: s

Dste Craated: April 26, 2018 3t 1:30:05 PM GMT-3 sth priceity cellin the province of Prince Edward lsland, Canada And a cellstarted on behalf of PE1 National Park. Managemen of this cellwil be carried =
over to PEL National Park staff, b
Owning Organization: Canadian Wikdlife Health Cooperative

Sample Frame: Canada 10:10km Grid

Usethe ¥ or bulk upload process to add edditional survey locations. §

¥ @ GRTS Cell ID: 8908

ic Transect Deployments -

* Deployment Details

* Echolocation Measurements

» Raw AutolD Output (Sonobat or Kaleidoscope Results)

» Images

Figure 313. The survey location(s) and accompanying uploaded data
will be under the “Mobile Acoustic Transect Deployments” tab.

¢ “Deployment Details” has all of the information that was submitted about equipment deployment,
including equipment type and placement.

\ =) w . = =
o 7] R \ - BB = - ¥ i i
Leaflet | Powered by Esrl | National Geographic, DeLorme, HERE, UNEP-WC GS, NASA, ESA, METI, NRCAN, GEBCO, NOAA, ind

¥ Deployment Details

Recording Detector Type Recording Detector Serial Number

WILDLIFE ACOUSTICS SM4BAT-FS 54004493
Microphone Type Microphone Serial Number Microphone Placement

Wildlife Acoustics SM3-U1 u100114

Comments

Comments about this mobile point acoustic deployment (e.g., significant weather events, detector malfunction)

* Echolocation Measurements

* Raw AutolD Output (Sonobat or Kaleidoscope Results)

* Images

Figure 314. “Deployment Details” has all of the information
that was submitted about equipment deployment.
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¢ “Echolocation Measurements” gives a summary about the acoustic files and species.

T

~ @ GRTS Cell ID: 8908

Stationary Point Acoustic Deployments = Mobile Acoustic Transect Deployments -

= Transe - July 2017 - July 2017

* Deployment Details

~ Echolocation Measurements

Mobile Transect Acoustic Deployment Values [z [ =]

Audio Recording 4 Urmascrea ooy Recording Time Latitude Software Species List Species (Auto D) Species (Manual ID)

B wae 71272017, 10251
SN0z 0 LI LIDTAR 22251y C2ZE L 46.2722050214502 1 Keleidoscope (450) ¥ Atlantic Canada Clas: Myotis lucifugus (MYLU | Litte brown bat) % [40khiyo | Various species of Myotis withg

B e /122017, 10:28:28 P
Cianle i = G o] 46.2606240295622 2 Keleidoscope (450) ¥ Adlantic Canada Clas: v Myotis lucifugus (MYLU | Litte brown bat) % [40kMiyo | Various species of Myotis withg

¥ Raw AutolD Qutput (Sonobat or Kaleidoscope Results)

* Images

Figure 315. “Echolocation Measurements” gives a summary about the acoustic files and species.

¢ The “Raw AutolD Output (Sonobat or Kaleidoscope Results)” tab allows uploading of the
original Kaleidoscope meta.csv output with the other uploaded data. Click on the turquoise
“Upload Raw AutolD Files” on the right and select the appropriate files. As they are all
automatically named meta.csv by Kaleidoscope, before uploading the files ensure they are given a
unique name so they can be associated with the appropriate deployment site.

SM300251_0_20140729_232114_000.wav  Jul 29, 2018 112114 PM Myotisbucifugus (MYLL | Litte beown bat) = AONRATG | Vortous eeiats of MRS Wi Fudiet WOt P o wi

M . Jul 28, 2014 11:20:34 PM &
SM300251_0_20140729 232134 000.wav ul 29, 2014 11:21:34 Whyotis hucifugus (MYLL | Little brown bat) w {40iMyo | Varicus species of Myotis with pulses that have » manirg

SM300251_0_20140729_232143 000 Jul 20, 2014 11:21:43 PM
s = i o Myatis hucifugus (MYLU | Litthe brown bat) v [#0kMyo | Various species of Myotis with pulses that have a minirg

B:: 5 - 20 bets

@D Output (Sonobat or Kalerdos@

UploadShare Raw AutalD: Files

File Name % Last Modified #
Farm id.csv 4 Mar 13, 2020, &:00:37 PM

¥ Images

¥ School - July 2014

» Golf Course - July 2014

”

Figure 316. The “Raw AutolD Output (Sonobat or Kaleidoscope Results)
tab allows uploading of the original Kaleidoscope meta.csv output.
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e Under the “Images” tab photos from the equipment set-up for the mobile transect can be
uploaded, which is recommended. Select the turquoise “Upload Deployment Images” button on
the right.

~ @ GRTS Cell 10: 20172

Stationary Point Acoustic Deployments [ = Mabile Acoustic Transect Deployments  [E8 - ol Emergence Count Events -

~ Route - July 2020

* Deployment Details
¥ Echolocation Measurements
» Raw AutolD Qutput (Sonabat or Kaleidoscope Results)

* Images

Upload/Share Deployment Images

File Name % ize & Last Modified ¢
Moabile Transect Route (2020)png Aug 13, 2020 43704 PM

Figure 317. Under the “Images” tab photos from the
equipment set-up for the mobile transect can be uploaded.

Choose the blue “Select Files” button. Select the image files to be uploaded and then select the
green “Upload” button on the bottom right of the pop-up window.

File Uploader §

File Name Size (MB)

Displaying 0 of 0

Figure 318. Choose the blue “Select Files” button, select the image files to be uploaded
and then select the green “Upload” button on the bottom right of the pop-up window.
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Another option is to upload acoustic files directly to the NABat website. This is good practice because it
creates a back-up for all of the acoustic data files and enables other individuals working on the same project
to access the files. Under “Projects” select the teal “Upload Audio Recordings” button on the top right of the

page.

NABat (VP NORTH AMERICAN
AL &) sar monimoning procrAm

CWHC NABat PEI © Cell Selection Tool 4 l @ Upload Audio Recordings B A )
e

Details Members Data Use & Sharing roject Files Species Lists Acoustic Data

Acoustic Data Summary

£ NABat GRTS Cell ¢ £ Survey Type © & Survey Event | £ Matched Acoustic Files | £ Missing Acoustic Files

E90E Mobile Acoustic Transe July 2017 2

BS0E Mobile Acoustic Trar 017 2

B90B Stationary Acoustic

8908 Stationary Acoustic Golf July 2014 @
Stationary Acoustic ches y 2014 FE]

0
0
0
0
0
0

Stationary Acoustic

Figure 319. To upload acoustic files, under “Projects” select the teal
“Upload Audio Recordings” button on the top right of the page.

Select the blue “Select Files” button and choose all of the processed NABat audio files to be uploaded to the
project. It will take time for the files to upload, so select a small number of files at a time (i.e., not thousands
of files at one time) to process. Once all of the files are chosen, select the green “Upload” button on the
bottom right of the window.

Acoustic Recordings ( "tar.gz - preferred, ".wav, "wac, ".zc) i

File Name Size (MB) Last Maodified

Displaying 0 of 0 Cancel { [ Select Files '

Figure 320. Select the blue “Select Files” button, and once all the files are
chosen, select the green “Upload” button on the bottom right of the window.
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When the data are all successfully uploaded, the website will automatically match the acoustic data file
with the metadata sheet that was previously uploaded with all of the file names. To access a file, click on
the mobile transect tab of interest in under “Mobile Acoustic Transect Deployments” and then select the
“Echolocation Measurements” tab. The file names in the table should now be blue (hyperlinks).

*Note: If the raw audio files are uploaded, the acoustic file will not be automatically matched to the file
names. Upload the processed audio files.

Mobile Acoustic Transect Deployments B ~

Recording Time

SM300254_0+1_20170712_2225 13w /1272017, 10:25:13 PA

SM300254_0+1 20170712 _222628.vwav. 7/12/2017, 102626 PM

Figure 321. When the data are all successfully uploaded, the website will automatically match the
acoustic data file with the metadata sheet that was previously uploaded with all of the file names.

When a blue file name is clicked, it will automatically download the file to the computer and the file will
then be able to be examined with Kaleidoscope.

Audic Recording # Unmatched Only Recording Time Species (Auto ID) Species (Manual ID)

SM300244_0_20140729 222623 000.wav  Jul 29,2014

10:26:23 PM LACI (Lasiurus cinereus | Hoary bat) NOISE (Mot a bat | Not a bat/Noise)

SM300244_0_20140720 233404.000.wav J,“,'Szfcic,'é NolD (| Bat but no grouping or user-defined category applies) 4DkMyo ( | Various species of Myatis with pulses that have a minimum frequency in the range

SM300244_0_20140730 012704 000.wav  Jul 30. 2014

1:27:04 AM MYLU (Myotis lucifugus | Little brown bat) 4DkMyo ( | Various species of Myotis with pulses that have a minimum frequency in the range

SM300244_0_20140730_014443 000.wav  Jul 30,2014

1:44:43 AM MYLU (Myotis lucifugus | Little brown bat) 40kMyo ( | Various species of Myotis with pulses that have a minimum frequency in the rangs

SM300244_0_20140730_034129_000.wav  Jul 30,2014

3:41:29 AM MYLU (Myotis lucifugus | Little brown bat) 4DkMyo ( | Various species of Myotis with pulses that have a minimum frequency in the range

$SM300244_0_20140730_035043_000.wav i NolD (| Bat but no grouping or user-defined category applies) 4DkMyo (| Various species of Myotis with pulses that have a minimu frequency in the range

SM300244_0_20140730_035423 000.wav  Jul 30,2014

35423 AM NolD (| Bat but no grouping or user-defined categery applies) 4DkMyo ( | Various spacies of Myotis with pulses that have a minimum frequency in the range

$M300244_0_20140730_035842 000.wav  Jul 30 2014

SRR A MYLU (Myotis lucifugus | Little brown bat) 40kMyo ( | Various species of Myotis with pulses that have a minimum fraquency in the range

SM300244_0_20140730_040459_000.wav  Jul 30,2014

FeE MYLU (Myotis lucifugus | Little brown bat) 40kMyo ( | Various species of Myotis with pulses that have a minimum frequency in the rangs

SM300244_0_20140730_043757_ 000.wav  Jul 30,2014

3757 AM MYLU (Myotis lucifugus | Little brown bat) 40kMyo ( | Various species of Myotis with pulses that have a minimum frequency in the range
: ' sM300244_0_20..wav A >

Figure 322. When a blue file name is clicked, it will automatically download the file to the
computer and the file will then be able to be examined with Kaleidoscope.
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4.8.3 Uploading Emergence Count Data
Follow the steps below to upload emergence count (i.e., external roost count/emergence survey) data.

Step 1- Go to the NABat Projects page and select the project created in Section 4.2.2 from the table at the
bottom of the page.

Step 2- On the new page, click the turquoise “Upload Survey Data” button in the top right corner and select
“Emergence Count”.

e —

NABat Guidance Documentation @ O Cell Selection Tool 0 Upload Audio Recordings B & O Upload SurveyData B & ~

Stationary Acoustic Point &,
Mobile Acoustic Transect &
Hibernaculum Colony Count &

2 Started By % Started On 2 Errors Found | Action
Emergence Count &

ctice 3.csv Tessa McBurney Apr 30, 2020 3:57:24 PM
[LET=T]
ctice 3.C5V Tessa McBurmney Apr 30, 2020 3:52:57 PM 7 0 Error(s) m
M: 41:35 AM .
Jordi Segers ar 19, 2020 11:41:35 (s)

Bulk Upload Status §

Figure 323. Click the turquoise “Upload Survey Data” button in the top right
corner of the page for the desired project and select “Emergence Count” (Step 2).

Step 3- Select the turquoise “Full Metadata” button at the bottom of the window.

Bulk Upload: Emergence Count §

Bulk Upload Instructions
1. Ensure the file has a unique name that will not be replicated in future uploads. NABat will automatically overwrite duplicate file names with the most recent upload.
o Recommended naming format: (GRTS CELL)_(SURVEY TYPE)_(SURVEY YEAR)
© eqg. 3773 _Stationary_2019, 20258 Mobile_2017
2. Select the type of metadata you wish to upload from the options below.

3. Select the file containing your metadata
4, Identify any errors in the file using the upload preview. The number of errors is summarized in the bottom of the window and individual errors are highlighted in red.

5. Correct any errors in your original file, save the updated file, and click the refresh file path button in the top left of the preview window. Ensure all errors have been corrected.

6. When all errors have been successfully corrected, click submit.

Figure 324. Select the “Full Metadata” button (Step 3).
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Step 4- Download the data spreadsheet template by clicking on the green “Download Template” at the top
left of the window. The spreadsheet should be renamed with a descriptive and original name that will NOT
be able to be duplicated (e.g., CWHC NABat Emergence Counts 2020).

Bulk Upload: Emergence Coun€ IR L ke

Figure 325. Download the data spreadsheet template by clicking on
the green “Download Template” at the top left of the window.

Step 5- Fill in the columns with data collected during the emergence counts. All of the emergence count
data collected within a single GRTS Cell can be entered into the one spreadsheet. Each row will contain data
for a separate emergence count. The following columns are required:

¢ GRTS Cell ID

e Location Name

e Latitude

¢ Longitude

e Survey Start Time

e Survey End Time

¢ Observer (if more than one observer, separate names with “/”)

» Species (use NolD unless you are able to confirm to species or species group)

¢ Count Species Out (*Count Species In is not required by NABat but should be included)

The other columns can be filled out before uploading the datasheet or the data can be added afterwards by
editing the emergence count under the “Emergence Count Details” tab.

A | B | C | D | E | F | G | H | | | J | K | L | M | N | o] | P
| GRTS Ced Location h Latitude Longitude Survey Sta Survey Enc Observer Exit Identiil Roost Loci Broad Hab Roost Typt Roosting L Roost Exit Seasonal L Maternity Aspec
| Integer  String -Rec Float Float Timestamf Timestamy String -Rec String historical ¢ agriculture artificial r¢ String Integer fall roost|| post volan east |1
| GRTS 1D | A user-def Latitude in Longitude Time wher Time wher Name of p Enter the € Please indi Broad hab Please ent Describe w How many Please indi If you indic Indical
8908 106 Wisen 46.26401 -62.882 2020-07-1 2020-07-1 Tessa McBurney/lordi Segers/Scott McBurney
8908 870 Simpst 46.29621 -62.9242 2020-07-1 2020-07-1 Tessa McBurney/Jordi Segers

Figure 326. Fill in the columns with data collected during the emergence counts.
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Step 6- When the datasheet is completed, go back to the website and click the blue “Select File” button with
the bulk emergence count data upload window and select the datasheet renamed in Step 4. This will result
in a bulk upload table. It will assess the first 300 rows of data for errors, which can be seen at the bottom
“Document Preview: Discovered # error(s) in # row(s).” In the bulk upload table the errors are shown in red
and the drop-down list under the column title can be clicked to see examples of how the column should be
formatted. The bottom of the bulk upload table will also indicate if any columns are missing. Either go back
into the metadata file to fix the errors now (recommended) or submit the files and fix the errors afterwards.

Step 7- When the data are ready to be submitted, click on the teal “Submit” button in the bottom right
corner of the bulk upload table. The “Bulk Upload Status” tab will indicate if there are any more issues with
the data after they are submitted.

Bulk Uploads Emergence Count

E Emergence Count Practice d.cav  Document Freview: | 100 Rows ¥

CATICHEM | o Sarvey Sean e |
g

)

Document Preview: Discovered 0 eror(s) in 2row(s).  Matched 29 Columnis)

Figure 327. When the datasheet is completed, go back to the website and click
the blue “Select File” button (Step 6), and then click on the teal “Submit” button
in the bottom right corner of the bulk upload table to submit the data (Step 7).

Step 8- At the top of the page under “Show All Bulk Uploads” or “Bulk Upload Status” will be a row with
information about the recent upload. Click the blue hyperlink in the “Errors Found” column to download

a .csv highlighting the location of the errors in the uploaded spreadsheet. It is crucial to fix these errors,
because NABat will ignore any data with errors, and that data will not be uploaded to the website. Once the
errors are corrected in the original spreadsheet, re-upload the spreadsheet as described in Steps 6-7.

GO HORTH AMERICAN -
N A B a t @ BAT MONITORING PROGRAM HOME

CWHC NABat PEI © Col Siecion Tool ¥
Detalls Bulk Upload Statu

Members Data Use & Sharing Project Files Species Lists Acoustic Dat Coldony Count Dat ad Status  §

Show all Bulk Uploads

2 Type i £ File Name | s Started By | + Started On |
Emergence Count Emergence Count Practice 4.csv Tessa McBumey Apr 30, 2020 5:50:42 PM

Emergence Count Em 305V Tessa McBumey Apr 30, 2020 3:57:24 PM

Emergence Count Emergence Count Practice 3.C5V Tessa McBumey Apr 30, 2020 3:52:57 PM

Adokila Scoustic ata Locdi Senacs Adac 19 2090114135 Ak

Figure 328. At the top of the page under “Show All Bulk Uploads” or “Bulk Upload
Status” will be a row with information about the recent upload (Step 8).
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When this is completed and no errors are identified, the survey location(s) and accompanying uploaded
data will be under a separate tab under the blue “Emergence Count Events” tab. The emergence counts are
automatically named based on their survey date.

Mobile Acoustic NABat 201 o5V Jordi Segers Mar 16, 2020 1253:17 PM 1 0 Error(s)
s -
Stationary Acoustic 0.csv Tessa McBurmey Mar 13, 2020 3:13:35 PM 0 Error(s)

Use the Cell Selection Tool or bulk uplosd process to add additionol survey focations. 1

~ @ GRTS Cell ID: 8908

Stationary Point Acoustic Deployments |8 ~ viobile Acoustic Transect Deple elony Count Events Emergence Count Events [ ~

» April 2020 - Emergence Count

* March 2020 - Emergence Count

* @ GRS Cell ID: 214732

Figure 329. The survey location(s) and accompanying uploaded
data will be under the “Emergence Count Events” tab.

Each emergence count event will have the following tabs that can be selected:

¢ The “Emergence Count Details” tab will include all of the information submitted about the site
location(s), survey weather conditions, and will also show a map with the survey location (if the
location data were entered). This is also where additional details can be added about the survey if
columns were skipped when filling out the data spreadsheet.

Survey Start Time Survey End Time

3/17/2020, 8:30 PM 3/17/2020. 9:45 PM

Select a location within this NAEat GRTS cell. Use the map tooks below to place or draw 2 new location. You can add a location by Iatitude and longitude by dropping 2 pin and editing its location.
New Survey Location x

=

\ GRTS: 205516
 Termitory - Prince Edward Island
- District - Prince Edward Island-Kings
Land Ownership:

- ngo: 01875
- nodata: 87.8125 l

- prov_terr: 11.5000

- private: 0.5000
LSGS Nase o MET] NEcal Gepco MR RRRTRO D C

Figure 330. “Emergence Count Details” will have all of the
information that was submitted about the site location(s).

Page 210 www.cwhc-rcsf.ca



http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca

WILDLIFE HEALTH THAT IS SAFE AND SUSTAINABLE

\&(m1 CANADIAN CREATING A WORLD
_ & CooPERATIVE FOR WILDLIFE AND SOCIETY

¢ The “Emergence Count Values” tab will list details about the bats counted during the survey,
including the count numbers.

¥ April 2020 - Emergence Count

* March 2020 - Emergence Count

» Emergence Count Details

* Emergence Count Values

fsrious species of Myotis with pulses that have 8 minimum fraquency in the range of 35-40 kHz - d0ihyo

Species Observerls) Species Out
Tessa McBumey 2

¥ Raw Count Data

> Images

Figure 331. “Emergence Count Values” will list details about the
bats counted during the survey, including the count numbers.

¢ The “Raw Species Count Data” tab allows datasheets that have different fields than those
required by NABat to be uploaded. If data from emergence surveys were recorded on other
datasheets, those datasheets can be uploaded here. Additionally, if any acoustics were recorded
while conducting the emergence survey, this tab is where the original Kaleidoscope meta.csv
datasheet can be uploaded. Click on the turquoise “Upload Raw Count Files” on the right and select
the desired files. Ensure the files all have unique names before they are uploaded.

ST T T OO G

Use the Cell Selection Tool or bulk uplood process to add additional survey locations. |

* @ GRTS Cell ID: 3908 L
Stationary Acoustic Deployments [ ~ Mobile Acoustic Transect Deployments = Colony Count Events = Emergence Count Events -

¥ March 2020 - Emergen

¥ Emergence Count Details

* Emergence Count Values

UploadShare Raw Count Files

Last Modified ¢
Mar 16, 2020, 4:00:31 PM

File Name &

Emergence Count Summary (2018)adsx

Figure 332. The “Raw Species Count Data” tab allows uploading of other datasheets
or the original Kaleidoscope meta.csv output if any acoustics were recorded.

Page 211 www.cwhc-resf.ca



http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca

« CANADIAN CREATING A WORLD
\ " _ WILDLIFE HEALTH THAT IS SAFE AND SUSTAINABLE
KCUUPER”'VE FOR WILDLIFE AND SOCIETY

e Under the “Images” tab photos of the site can be uploaded, which is recommended. Select the
turquoise “Upload images and videos” button on the right and choose the blue “Select Files”
button. Select the image files to be uploaded and then select the green “Upload” button on the
bottom right of the pop-up window.

Sample Frame: Canada 10x10km Gnd

the Cell Setection Tool or bulk uplood process to add additional survey locations. |

> @ GRIS Cell ID: 8908 n
Emergence Count Events [ ~

= March 2020 - Emergence Count u

} Emergence Count Details
} Emergence Count Values

¥ Raw Count Data

* Images

Upload/Share image and vides Files

You have not uploaded any files yet.

Figure 333. Under the “Images” tab photos of the site can be uploaded.

If an emergence count event needs to be deleted, click on the “Emergence Count Events” tab. Next to the
event designated for deletion, select the red trash can button. When asked “Are you sure?” select the red
“Delete” button.

CWHC NABat Pl TS

Details § Members Data Use & Sharing Project Files pecies Lists Colony Count Data Bulk Upload Status

[ Explore Project Data (& l Reportin

NABat Project ldentifier Daseription:
Date Created: April 26, 2018 at 1:30:05 PM GMT-3 Sth priority cell in the province of Prince Edward Island, Canada And a cell started on behalf of PEl National Park. Management of this cell will be

3 - camied over to PEl National Park staff,
Qwning Organization: Canadian Wildlife Health Cocperative

Sample Frame: Canada 10x10km Grid

ise the Cell Selection Tool or bulk upload process to odd additional survey locations. |

v @ GRTS Cell ID: 8508

Emergence Count Events [ ~

» April 2020 - Emergence Count

* March 2020 - Emergence Count

* Emergence Count Details

» Emergence Count Values

* Raw Count Data

* Images

Figure 334. If an emergence count event needs to be deleted, select the red trash can button.
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4.8.4 Exploring Data on the NABat Website

Once data are uploaded to the NABat website, take the time to explore the data presentation features of the
website. On the “Project” tab for accessible projects, under the “Details” tab, select “Explore Project Data”
at the top right of the page.

Help
hc-restca Logout

GCRAS S ‘essa McBumey tmcbumey@cwhc-restca Logou
CWHC NABat PE 0 iooinostuoris 83| 0 urorsorsivs B2~

‘ Explore Project Data (4 ’ ting (s =]
e ——
NABat Project Idsntifier: Description:

Date Created: il 26, 201 3 5th prionity cell in the province of Prince Edward Island, Canada And a cell started on behalf of PEI National Park. Management of this cell will be carmied =
aver to PEL National Park stafl, i
Owning Organization:

Sample Frame:

‘Stationary Point Acoustic Deployments [ ~

Figure 335. On the “Project” tab for accessible projects, under the
“Details” tab, select “Explore Project Data” at the top right of the page.

Here there are several visual aids for viewing the uploaded data. This will provide different options for
categorising data in both chart and table form, which are available for download.

NABat @ et

a McBurme: d qout
£ Reset Visualizations | Back to Project

Frequency by Date

#| Show Chart Legend

Frequency By Date

Event Id GRTS Cell Id Event Start Time Event End Time

Figure 336. There are several visual aids for viewing the uploaded data.
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Select the type of survey on the top right of the page (Stationary Point or Mobile Transect, there is no
option for emergence surveys). If Stationary Point is selected, the map on this page will show the number of
detections at each of the stationary point survey sites. For site-specific visuals, select the desired site from
the table at the bottom of the page.

NABat@:

Figure 337. If Stationary Point is selected, the map on this page will show the
number of detections at each of the stationary point survey sites, or for site-
specific visuals, select the desired site from the table at the bottom of the page.

Select the grey “Reset Visualizations” button at the top of the page to go back to a summary of all sites.

LRTS Cell ID e.g. 119338 - | = CWHC NABat PE ‘ & Reset Visualizations . Jack to Project

Jurisdiction Filter  ||Priarity Fiter ~ | [species Range Fitter v ||

O show Chart Legend

Total Bats Observed 3

i s
=

Figure 338. Select the grey “Reset Visualizations” button at
the top of the page to go back to a summary of all sites.

Page 214 www.cwhc-resf.ca



http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca
http://www.cwhc-rcsf.ca

i

CREATING A WORLD
WILDLIFE HEALTH THAT IS SAFE AND SUSTAINABLE
KCUOPERATIVE

FOR WILDLIFE AND SOCIETY

To see the mobile transect detections on the map, select “Mobile Transect” and then the desired survey
from the table at the bottom of the page.

™ | — T ey
v [ urisdiction Fitter | [Pricrity Filter | [ species Range Fitter v || = | [ i R m
\ F .
A \ [ Freq

requency by Date

Tasie @

O Show Chart Legend

& prg & oo @ Export NABat Da

Number of Surveys % Total Bats Observed $
ranse - July 2017 1

2

More Info

show

Figure 339. To see the mobile transect detections on the map, select “Mobile
Transect” and then the desired survey from the table at the bottom of the page.

If multiple mobile transects were conducted, select the grey “Reset Visualizations” button at the top of the
page to go back to a summary of all surveys.

[-] CWHC NABat PEI
~ || Species Range Filter ¥ |E|
- - ”
et AP \

‘ £ Reset Visualizations '
P——

\ e

e
5, ——
S,
.
o

Number of Surveys %
1

Figure 340. If multiple mobile transects were conducted, select the grey “Reset
Visualizations” button at the top of the page to go back to a summary of all surveys.
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4.9 NABat Consistency and Data Sharing

A temporal revisit design is used to evaluate
the survey effort over time in each sampling
unit (i.e., each GRTS cell), and ensures that
site-level replication occurs at regular time
intervals. The NABat temporal revisit design
uses the “always revisit” model, where it is
recommended that the same GRTS cells are
surveyed every year for acoustic surveys,
including both stationary point surveys

and mobile transects, and external roost
counts. Internal roost counts (which are not
encouraged without close collaboration with
provincial or federal agencies) should be
conducted every year or every second year.
NABat chose the “always revisit” temporal
revisit design because it is considered optimal
for detecting trends, it has high statistical
power, and it has already been used for Photo by Allysia Park
successful temporal trend detection of bat

populations within the U.S. Additionally, this

study design allows for some flexibility in

regard to missing data. If a GRTS cell was not

monitored in a particular year, resulting in the

loss of data from that year, that GRTS cell can

still be accommodated within NABat analyses

framework. As long as the missing data are

random and unbiased (i.e., the same GRTS

cell does not lack data collection for multiple

years in a row), the data can still be included

in future NABat analyses (23).

The power of NABat monitoring is the trends

that can be observed over prolonged periods

of collecting and submitting monitoring data.

Gathering a single year of data will not be : 2020 ‘
sufficient to answer long-term questions
about the bat populations being monitored,
and a minimum of five years of data collection Figure 341. The power of NABat monitoring is the
should occur prior to using bat activity as a trends that can be observed over prolonged periods

measure of populations-level trends. of collecting and submitting monitoring data.

Photo by Tessa McBurney
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The other benefit of NABat monitoring is its monitoring network. By sharing any data with NABat online, it
will allow that data to be included in continental-wide monitoring for trends in bat populations. However,
since the data are also incredibly useful for local and regional-scale monitoring and analysis, it is very
important to share data on an annual basis directly with provincial government agencies responsible for
conservation and management of bat populations:

4.9.1 New Brunswick

Department of Natural Resources and Energy Development

Forest Planning and Stewardship Branch

506-453-3826

4.9.2 Newfoundland and Labrador
Department of Fisheries, Forestry and Agriculture
Forestry and Wildlife Branch

709-637-2025

4.9.3 Nova Scotia

Department of Lands and Forestry
Wildlife Division, Biodiversity Programme
902-679-6091

biodiversity@novascotia.ca

4.9.4 Prince Edward Island
Department of Environment, Energy and Climate Action
Forests, Fish and Wildlife Division

902-368-4683
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Section 5. Resources

Document should be cited as the following:
McBurney, T. S. and J. L. Segers. 2021. Guide for Bat Monitoring in Atlantic Canada. Tech. Rep.

Charlottetown, PE: Canadian Wildlife Health Cooperative, Canadian Wildlife Health Cooperative Atlantic
Office. 233 p.

5.1 Definitions

Approach phase: echolocation sequence phase where a bat has detected echoes reflecting off an object and
approaches the object

Bat pass: the unit of measurement commonly used when calculating species magnitude of activity or species
relative abundance estimates; at least three discernible bat calls/pulses in zero-cross (NOT full spectrum)

Call/Pulse: each separate line of sound on a spectrogram (usually sweeps from high to low frequency);
represents a single echolocation call of a bat

Call body: the part of call with the lowest slope, the flattest part of call (after the knee)

Call body slope (S ): the slope of the call body (also considered the characteristic slope of the call) (OPS)

Characteristic frequency (F ): the average frequency of the call body (kHz)

Clutter: the amount of material in the environment that can reflect back an echolocation call
Diffuse echo: an echo that is reflected off a rough surface, such as a tree

Duration (Dur): the length of time of a pulse (ms)

Initial slope (S, ): the slope of the call above the knee (OPS)

Knee/Elbow: a bend in the call that is sometimes present, and can be either indistinct (smooth, rounded) or
distinct (sharp, angular)

Knee frequency (F): the average frequency of the knee (kHz)

Maximum frequency (F__): the highest frequency of the call (kHz)

Minimum frequency (F_ ): the lowest frequency of the call (kHz)
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Octaves per second (OPS): unit used to measure call slope

Search phase: echolocation sequence phase where a bat is flying around sending out echolocation calls to
navigate its surroundings or to search for prey

(Call) Sequence: a series of calls/pulses that can be visualised in a spectrogram

Spectrogram: an image displaying sound waves
Specular echo: an echo that is reflected off a smooth surface, such as water or a rock

Tail/Toe: a hook on the end of the call that is sometimes present after the call body, and can be either
upturned or downturned

Terminal phase (buzz): echolocation sequence phase where a bat is sufficiently close to an object of interest
and has determined it is prey it will attempt to eat, or water it will attempt to drink

Time between calls (TBC): the length of time between pulses (ms)

Undulation: the F_ does not remain consistent in a call sequence (it moves up and down in frequency)

Volant: able to fly

Rhoto-by Tessa McBurney

Figure 342. A specular echo is an echo that is reflected
off a smooth surface, such as water or a rock.
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Section 7. Appendix

7.1 Data for Stationary Point Surveys

Data Fields

Description

Example

Project Name

The NABat Project Name is
defined by the user when creating
an NABat Project

CWHC NABat 2020

Site name

A user-defined name of the
specific location (or point) where
a detector was deployed within a
single grid cell

Tabby Pond

GRTS Cell ID

NABat GRTS ID number of the cell
where the survey was conducted

8908

GPS coordinates (latitude)

Decimal degrees (DD)

46.262668

GPS coordinate (longitude)

Decimal degrees (DD)

-63.134469

Surveyor organisation

Name of organisation (if
applicable)

Canadian Wildlife Health
Cooperative

Surveyor names

The name(s) of survey
participant(s)

Tessa McBurney

Jordi Segers

Surveyor years of experience

Number of years of experience
with survey type

Five (TM)
Seven (JS)

Survey type

Name of NABat survey type

Stationary point survey

Survey date(s)

Monitoring period

June 1st -June 7th, 2020

Activation start date

YYYY-MM-DD Date when detector
was activated to start recording

(*Note: not deployment date)

2020-06-01

Activation start time

HH:MM:SS Time when detector
was activated to start recording

(*Note: not deployment time)

(should be 30 minutes before
sunset)

(use 24-hour clock)

20:42:00
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Activation end date

YYYY-MM-DD Date when
detector was activated to end
recording

(*Note: not retrieval date)

2020-06-07

Activation end time

HH:MM:SS Time when detector
was activated to end recording

(*Note: not retrieval time)

(should be 30 minutes after
sunrise)

(use 24-hour clock)

05:36:00

Deployment date

YYYY-MM-DD Date when
detector was deployed

2020-06-01

Deployment start time

HH:MM:SS Time when detector
was deployed

12:30:00

Retrieval date

YYYY-MM-DD Date when
detector was retrieved

2020-06-08

Retrieval end time

HH:MM:SS Time when detector
was retrieved

10:25:00

Habitat type

Broad habitat type(s) of site

wetland

Moonrise/moonset times

For each monitoring night
(use 24-hour clock)

**select the times that fit for
the night monitoring period (not
the day); the moonset time may
be on the next day

Data can be found here

June 1st - 15:49/3:42

June 2nd - 17:08/4:09

June 3rd - 18:27/4:39

June 4th - 19:47/5:15

June 5th - 21:03/5:59

June 6th - 22:13/6:51

June 7th - 23:12/7:51

Sunrise/sunset times

For each monitoring night
(use 24-hour clock)

Data can be found here

June 1st - 5:24/20:57

June 2nd - 5:23/20:58

June 3rd - 5:23/20:58

June 4th - 5:22/20:59

June 5th - 5:22/21:00

June 6th - 5:21/21:01

June 7th - 5:21/21:01
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Nightly temperature (°C)

For each monitoring night
(use Celsius)

Data can be found here

June 1st-14.0

June 2nd - 12.9

June 3rd - 17.9

June 4th - 23.5

June 5th - 24.1

June 6th - 17.2

June 7th - 14.2

Nightly relative humidity (RH) (%)

For each monitoring night

Data can be found here

June 1st—43

June 2nd - 100

June 3rd - 92

June 4th - 56

June 5th - 70

June 6th - 100

June 7th - 60

Nightly wind speed (km/h)

For each monitoring night

Data can be found here

June 1st - 35

June 2nd - 55

June 3rd - 48

June 4th - 39

June 5th - 50

June 6th - 21

June 7th - 33

Nightly wind direction

Cardinal direction

The wind direction in tens of
degrees can be found here

Convert tens of degrees to
cardinal direction here (*first
multiply by 10)

June 1st - WSW

June 2nd - ESE

June 3rd-S

June 4th - SW

June 5th - S

June 6th-N

June 7th - SW

Average survey cloud cover (%)

Percent of sky covered by
clouds

*Data cannot be collected
post-survey

June 1st—-12

June 2nd — 87

June 3rd — 100

June 4th - 80

June 5th-0

June 6th-5

June 7th - 10
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J 1st - Waxi ibb 76
For each monitoring night une = axing gibbous (76)

(moon phase with the June 2nd - Waxing gibbous (85)

percent illumination of the June 3rd - Waxing gibbous (93)

moon)
Moon phase/percent illumination (%) June 4th - Waxing gibbous (98)
Moon phase can be found

here June 5th - Full moon (100)

Percent illumination can be June 6th - Waning gibbous (99)
found here

June 7th - Waning gibbous (96)

Describe in as much detail as
necessary

Some data can be found
Any significant weather event here, but should record Thunderstorm (June 6th)

data during the monitoring
period to ensure all data are
captured

Detector model # # found on the detector S4U03784

Microphone # # found on the microphone U100133
Microphone orientation (°) 1-360° 45.5°
Microphone direction Cardinal direction NNE

Height (meters) of
microphone above ground
Distance (meters) between
microphone and nearest
clutter (e.g., vegetation,
buildings, or other structure)

Distance from microphone to ground (m) 2.3

Distance from microphone to clutter (m)

At least one photo should
be taken of each site set-
up (ideally, multiple photos
will be taken to show what
the site looks like in every
direction)

Site photos

When retrieved, the SD card
Comments Any additional comments had 1/64 GB of data and the
battery was at 6.2 V.
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7.2 Data for Mobile Transects

Data Fields

Description

Example

Project Name

The NABat Project Name is defined by
the user when creating an NABat Project

CWHC NABat 2020

GRTS Cell ID

NABat GRTS ID number of the cell where
the survey was conducted

8908

GPS coordinates start (latitude)

Decimal degrees (DD)

46.190971

GPS coordinates start (longitude)

Decimal degrees (DD)

-62.939959

GPS coordinates end (latitude)

Decimal degrees (DD)

46.395345

GPS coordinates end (longitude)

Decimal degrees (DD)

-63.193990

Surveyor organisation

Name of organisation (if applicable)

Canadian Wildlife
Health Cooperative

Surveyor names

The name(s) of survey participant(s)

Tessa McBurney

Jordi Segers

Surveyor years of experience

Number of years of experience with
survey type

Five (TM)
Seven (JS)

Survey type

Name of NABat survey type

Mobile transect

Survey date(s)

Monitoring period

June 4th, 2020

Activation start date

YYYY-MM-DD Date when detector was
activated to start recording

2020-06-04

Activation start time

HH:MM:SS Time when detector was
activated to start recording

(use 24-hour clock)

22:00:00

Activation end date

YYYY-MM-DD Date when detector was
activated to end recording

2020-06-04

Activation end time

HH:MM:SS Time when detector was
activated to end recording

(use 24-hour clock)

23:15:00

Habitat type

Broad habitat type(s) of transect

wetland, forest —
conifer, agriculture
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Use 24-hour clock

**select the times that fit for the night
Moonrise/moonset times monitoring period (not the day); the 19:47/5:15
moonset time may be on the next day

Data can be found here

Use 24-hour clock
Sunrise/sunset times 5:22/20:59
Data can be found here

Use Celsius
Average survey temperature (°C) (average for the length of the survey)

Data can be found here

Average for the length of the survey
Average survey relative humidity (RH) (%)
Data can be found here

Average for the length of the survey
Average survey wind speed (km/h)
Data can be found here

Cardinal direction

(average for the length of the survey)

Average survey wind direction The wind direction in tens of degrees
can be found here

Convert tens of degrees to cardinal
direction here (*first multiply by 10)

Percent of sky covered by clouds
Average survey cloud cover (%)
*Data cannot be collected post-survey

Moon phase with the percent
illumination of the moon

Moon phase/percent illumination (%) Waxing gibbous (98)

Moon phase can be found here

Percent illumination can be found here

Describe in as much detail as necessary

Some data can be found here,
Any significant weather event but should record data during the None; clear weather

monitoring period to ensure all data are
captured
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Detector model # # found on the detector

S4U03785

Microphone #

# found on the microphone

U100134

Microphone orientation (°) 1-360°

0.0/360.0

Distance from microphone to ground (m)

Height (meters) of microphone above
ground

1.5

Set-up photos

At least one photo should be taken of
set-up (ideally, multiple photos will
be taken to show what the set-up and
transect route looks like)

yes

Comments

Any additional comments

Had to briefly stop
at a stop sign to
avoid traffic (22:14).
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7.3 Keyboard Shortcuts for Kaleidoscope Viewer (28)

Shortcut Key Function

Down arrow Next file

Up arrow Previous file

Shift-down arrow Next folder

Shift-up arrow Previous folder

Right arrow Scroll forward 1/10th screen width
Left arrow Scroll backward 1/10th screen width
Shift-right arrow Scroll forward one screen width
Shift-left arrow Scroll backward one screen width

Space bar Play .wav file
Reload file
Accept auto ID label

Selects the corresponding manual ID label from the
top row of customisable labels (1 = left, 8 = right)

Zoom-in x-axis

Zoom-out x-axis

Zoom to maximum axis for that file

Toggle zero-cross view

Toggle full spectrum view

Adds manual ID labels to manual ID field, can add
Control-manual ID label (or corresponding # key) multiple species, automatically separates with “”
(temporarily disables “Auto next file” option)

N _ g N _ g N _ g
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N _ g

7.4 Acoustic Identification Decision Tree

*Call parameters are for search phase
calls recorded in low clutter habitat unless
specified

Low or high frequency bat?

F, 15-30 kHz =Low frequency bat (LowF) F.235 kHz = High frequency bat (HighF)
LACI/EPFU/LANO LABO/PESU/MYLU/MYSE

Calls with undulating F,;, ? Calls with undulating F;,?
ORF_ <20kHz? ORS, 25-50 OPS and F_30-35 kHz?

"4 N\ "4 N

YES = LACI NO = EPFULANO YES = LABO NO

" \ !

Fnax >60 kHZ? S.s15 OPSat Calls with consistentF,;, with
ORF,,;, <23 kHz? F. 25-30 kHz? 5,20 OPSat F, 35-45 kHz?

| ! 4 N

YES =EPFU YES =LANO YES = PESU NO = 40KMyo

"4 N

LOW CLUTTER

i 5.50-80 OPSat 5.2200 OPS at F, 35-45 kHz?
Data Ana Iys IS F.35-45kHz OR HIGH CLUTTER

Acoustic Sonogram Analysis Frnax 2118 kHz?

AcousticID Decision Tree ‘IV "’
YES = MYLU YES = MYSE

N _ g
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7.5 Monitoring Method Decision Tree

Species of bats?

4

Species
magnitude
of activity

Number of bats?

Stationary
point survey

|

Stationary
point survey

Species
distribution

Mobile transect

|

Species
richness

|

*Internal roost
count

v

Species
relative
abundance

¥

Species
composition

|

Stationary
point survey

*Internal roost
count

Species
habitat use

Stationary
point survey

|

Species

Stationary
point survey

presence/
absence

Mobile transect

Page 232

*Internal roost
count

Population
abundance
estimates

|

Mobile transect

Mobile transect

Internal roost
count

External roost
count

*Internal roost
count

Species
evenness

*Internal roost
count

4

Species
diversity

*Internal roost
count

N _ g

Sex of bats?

¥

Sex ratio

Pd presence?

Roost
characteristics?

*Internal
roost count

*Internal
roost count

*Internal
roost count

External
roost count

*Internal roost counts should
only be done in close
collaboration with a provincial or

federal agency

North American Bat
Monitoring Program
NABat Monitoring Methods

Monitoring Method Decision Tree
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7.6 Acoustic Workplan Flowchart

* Research Question ‘ Section 1.3 Bat Species of Atlantic Canada ‘ *

‘ Section 2.2 NABat Monitoring Methods ‘ | Design Survey(s) | ~ | Select GRTS Cell(s) | ‘ Section 3.1 Site Selection ‘

Y ¢

| Create a NABat Project | ‘ Section 4.2 Introduction to the NABat Website ‘

Bat Acoustic
Monitoring in ConductSrvey() | | sion34rad eomen
Atlantic Canada
Workplan
Flowchart Sesion 44 rening Metadat o Smony ot SuveyAcousi e

Create Metadata Section 4.5 Creating Metadata for Mobile Transect AcousticFiles

| Transfer Data to the Computer | | Section 4.1 Preparing Acoustic Files

Section 4.3 Spectrogram Software
Section 4.6 Opening and Manually Identifying Files in Kaleidoscope
| Analyse Spectrograms | Section 4.7 Spectrogram Analysis

Section 4.8 ‘ ‘ Section 4.9 NABat
Uploading Data to Consistency and

the NABat Website Upload Data to the NABat Website | ﬁ | Share Data with Provincial/Federal Partners | | DataSharing
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CONTACT us

Toll-free:1.800.567.2033
Fax: 1.306.966.7387
Email: info@cwhc-rcsf.ca
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