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NUNAVUT WILDLIFE MANAGEMENT BOARD
Agenda: Regular Meeting No. RM 002-2016
Saturday, June 11, 2016 (8:30 AM to 3:05 PM)

No: [Iltem: Tab:|Presenter: Time Limit
8:30 AM to 8:35 AM 1 [Call to Order / Opening Prayer Acting Chairperson |5 minutes
8:35 AM to 8:40 AM 2 |Opening Remarks and Introductions Acting Chairperson |5 minutes
8:40 AM to 9:10 AM 3 |Agenda: Review and Approval 1 |Acting Chairperson |5 Minutes
9:10 AM to 9:15 AM 4 |Declaration of Conflict of Interest Acting Chairperson |5 Minutes
5 |Department of Environment-GN (DOE-NU): Issues/Decisions
9:15 AM 10 10:15 AM a. Recomm_endatlon t_o modify the gqurgphlc distribution of the Baffin Island Caribou TAH (250 > |DOE staff 60 Minutes
male), and introduce inter-annual flexibility in TAH harvest management
BREAK 10:15 AM to 10:30 AM Time Limit
10:30 AM to 11:00 AM ﬁérF;ecommendatlon to maintain previous limits on sport hunts on the Dolphin and Union Caribou 3 |DOE staff 30 Minutes
6 |Fisheries and Oceans Canada (DFO): Issues/Decisions
11-00 AM to 11:45 AM a. Modification to existing TAHs for BB narwhal stocks and Jones and Smith Sound, and 4 |DFO staff 45 Minutes
approval of narwhal flex guota system
11:45 AM to 12:00 PM b. Department of Fisheries and Oceans Canada - Operational Updates 5 |DFO Staff 15 Minutes

LUNCH BREAK 12:00 PM to 1:30 PM






No: [ltem: Tab:|Presenter: Time Limit
1:30 PM to 1:45 PM c. Summary of the 2016 Hydrographic Survey Plan for the Arctic 6 [DFO Staff 15 Minutes
7 |Environment Canada (EC): Issues/Decisions
1:45 PM to 2:10 PM a. Request for approval of the final Recovery Strategy for Little Brown Myotis 7 |EC Staff 25 Minutes
2:10 PM to 2:35 PM b. Update on the Species at Risk Program 8 |EC Staff 25 Minutes
8 |Qikigtaaluk Wildlife Board (QWB)
2:35 PM to 2:50 PM Clyde River HTO polar bear credit request 9 |QWB Staff 15 Minutes
8 |[Nunavut Tunngavik Incorporated (NTI): Issues/Decisions No submissions
No Submissions
9 |NWMB Presentations:
2:50 PM 10 3:05 PM Nunavut Wildlife St_udies Fund Application Metal relatec! oxidative stress and DNA damage in 10 lwmBHS 15 Minutes
ringed seal population from the Strathcona Sound (Arctic Bay, Nunavut)
11 |Adjournment Acting Chairperson
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Information: Decision: X

Issue: Review of Nunavut Wildlife Studies Fund application #206-16-01 “Metal related
oxidative stress and DNA damage in ringed seal population from the Strathcona
Sound (Arctic Bay, Nunavut)”

Background:

At the Nunavut Wildlife Management Board’'s (NWMB or Board) March In-Camera
meeting (IC 003-2016) the Board reviewed a Nunavut Wildlife Studies Fund application
from Solomon Amuno with the Nunavut Impact Review Board titled “Metal related
oxidative stress and DNA damage in ringed seal population from the Strathcona Sound
(Arctic Bay, Nunavut)”. The applicant requested $30,000 in single year funding.The
objective of this study is to compare contaminant loads and health issues in ringed seals
near the former Nanisivik mine, with those farther away from the site, to determine if
significant differences exist between the two groups. The results from this project may be
used to provide information on the effects of accumulated heavy metals on ringed seals
exposed to mining wastes in Nunavut, including stress and disease susceptibility. As well,
the results will inform community choice of traditional country food harvested, especially
in areas affected by historical mining activities. Appendix 1 includes a more detailed
overview of the project design, score and budget.

Overview:

During the NWMB'’s review of this proposal, the Board agreed that they supported the
goal and objectives of this research, but needed clarification on some sections of the
application before making a funding decision. Specifically, the Board asked for further
details on the following: 1) hunter compensation for the collection of seals; 2)
incorporation of Inuit Qaujimajatugangit in the research design; 3) hunter involvement in
sample collection, including training, capacity building and compensation; and 4)
consultation with other organizations such as Fisheries and Oceans Canada and the
Northern Contaminants Program (Appendix 2). On March 30™, 2016, the applicant sent
a reply to the Board’s questions, which are included as Appendix 3. The applicant

! The Board approved $100,000 for 2016-2017 Nunavut Wildlife Studies Fund applications, of which $40,000 has
been allocated. Therefore, there is $60,000 remaining for additional 2016-2017 projects.





informed the Board that after consulting with the Arctic Bay Hunters and Trappers
Organization, it was agreed that hunters will be paid $50-$60 per seal. In addition,
participating hunters will be involved in sample collection and receive training on research
protocols for biological sampling and tissue storage. The applicant has been collecting
Inuit Qaujimajatugangit on ringed seal health near the former mine site through
documented research, as well as through interviews with hunters and elders. Finally, the
applicant has consulted with other departments and organizations on the project design
and funding opportunities, and has received positive feedback from the Government of
Nunavut and Fisheries and Oceans Canada on the type of data that would be generated
from the project.

Prepared by: Karla Letto, Wildlife Management Biologist
Consultations: Danica Crystal, Wildlife Management Biologist
Date: May 39, 2016





PROPOSAL REVIEW

Project Number: 206-16-01 Applicant: Solomon Amuno
Organization: Nunavut Impact Review Board

Title: Metal related oxidative stress and DNA damage in ringed seal population from the
Strathcona Sound (Arctic Bay, Nunavut)

Funding Requested:  $30,000!

Scoring Breakdown: NWMB Priority: 4.5/7.5
Total Score 56.5/100 Regional Priority: 17.5/17.5
(O points deducted) Quiality: 16.5/35.0
Consultation: 12.0/ 15.0
Funding: 6.0/ 25.0

Project Summary: The marine environment of the Strathcona Sound represents an
important seal hunting and fishing area for harvesters from Arctic Bay, and has been
historically exposed to a mixture of contaminants due to historical lead-zinc mining, and
operations of a marine shipping terminal north of the mine site. Prior to the closure of the
Nanisivik mine in 2003, and following decommissioning of the mine in 2006, Inuit engaged
in hunting and fishing activities around the Strathcona sound have expressed concerns
about rapid ringed seal population declines, and health issues related to contaminants.
This project will attempt to answer the following research questions:

1) Do ringed seals from the Strathcona Sound carry a higher burden of heavy metals
compared to seals from control sites?

2) To what extent have metal-related stresses, including damage to lipids, DNA and
proteins, occurred in ringed seals from the Strathcona Sound compared to seals
from control sites?

3) Do ringed seals in Strathcona Sound have a decreased resistance to parasites
and disease as a result of exposure to metals compared to seals from control
sites?

Project Contributions:

Requested from NWMB $ 30,000 100%
Other Contributions? $0.00 0%
Total $30,000 100%
Budget:
Item Funds ($)
Total Metals analysis $10,500

1 The Board approved $100,000 for 2016-2017 Nunavut Wildlife Studies Fund applications.

2 Although the project does not include financial contributions from other sources, proposal
includes in-kind support from lead researcher, secondary researcher and Arctic Bay Hunters and
Trappers Organization.





(210 samples x $50 per sample)
Enzyme tests $4,800
Histopathological (disease) Assessment $2,382
Lab Technician Salary $3000
Round trip to Arctic Bay (Cambridge Bay-Arctic Bay) for 1-2 days $8000
Truck Rental to Nanisivik mine site/Strathcona Sound $2000

| TOTAL $30,682°

NWMB Staff Evaluation:

NWMB Priority: #4 — Contributes to the provision of advice regarding the Nunavut
Settlement Area’s marine areas and proposed decisions which would affect those
marine areas.

Regional Priority: #1 Qikigtaaluk — Marine mammals: examine the increase in health
issues/diseases (for example, causes).

Project design: This study will compare contaminant loads in ringed seals near the former
mining area, with those farther away from the site, to determine if significant differences
exist between the two groups. This project will be conducted in two areas: 1) the
Strathcona Sound near the former Nanisivik mine, and 2) a relatively uncontaminated area
(control site) within Admiralty Inlet 50-75 km from the mine area. The Ikajutit Hunters and
Trappers Organization in Arctic Bay will harvest 30 ringed seals for the study. The weight,
length and gender of each animal will be recorded and blood samples will be collected
from each animal and stored in prepared vials. Each animal will be dissected for the
removal of target organs, such as kidney, liver, testicles and fatty tissues. Samples will be
stored and shipped to labs at the University of Saskatchewan and Guelph University for
analysis.

Application of results: The results from this project may be used to provide information on
the effects of accumulated heavy metals on ringed seals exposed to mining wastes in
Nunavut, including stress and disease susceptibility. As well, the results will inform
community choice of traditional country food harvested, especially in areas affected by
historical mining activities.

Community involvement / consultation:  The Arctic Bay Hunters and Trappers
Organization has reviewed the project proposal and has provided its support (appendix
1). The application states that the lead researcher will pay the hunters for the ringed seals,
but does not include details on payment amount. The results of the project will be shared
with the community in the form of a community report.

Prepared By: Karla Letto, Wildlife Management Biologist, NWMB
Consultations: Danica Crystal, Wildlife Management Biologist, NWMB

3 Application does not provide details on how the researcher will cover the remaining $682.00 in
the budget.





Figure 1. Study aréa.
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March 24% 2016

Solomon Amuno
Technical Advisor
Nunavut Impact Review Board

Re: Nunavut Wildlife Studies Fund project #206-16-01 “Metal Related Oxidative Stress
and DNA Damage in Ringed Seal Population from Strathcona Sound”

Dear Mr. Amuno:

The Nunavut Wildlife Management Board (NWMB or Board) conducted its review of your
Nunavut Wildlife Studies Fund (NWSF) application titled “Metal Related Oxidative Stress and
DNA Damage in Ringed Seal Population from Strathcona Sound” (NWSF project #206-16-01)
at its March Regular meeting on March 15%, 2016 in Igaluit, Nunavut. Overall, the NWMB
supported the goal and objectives of this research. However, the NWMB would like to get
clarification on some sections of your application before making a funding decision. Specifically,
the NWMB would like clarification on the following:

1. Will hunter(s) be compensated for the collection of seals? If yes, what will the hunter(s)
be paid per seal?

2. How will your project design incorporate Inuit Qaujimajatuqangit and/or Traditional
Ecological Knowledge?

3. Will hunter(s) be involved in sample (i.e., blood, organ and tissue) collection? If yes,
please provide details on training, capacity building and compensation.

4. Have you consulted with other departments and organizations, such as Fisheries and
Oceans Canada, Government of Nunavut — Department of Environment, Fisheries and
Sealing Division, and the Northern Contaminants Program, on the project design and
potential for collaboration?

Thank you for your interest in the Nunavut Wildlife Studies Fund. The NWMB looks forward to
receiving your response to these points of clarification. Once received, the NWMB will once
again review your application and make a funding decision during its next Board meeting.

If you have any questions or concerns with the contents of this letter, please do not hesitate to
contact the NWMB.

Sincergly

A4
Peter Kydd
Director of Wildlife Management

Nunavut Wildlife Management Board

NNSbed* 1379 Titigqap Turaarvia 1379 Box 1379
ASHOAS, pa 2C XA OHO Iqaluit, NU X0A OHO lgaluit, NU X0A OHO
PSb PN*L: (867) 975-7300 Hivajaut: {867) 975-7300 Telephone (867} 975-7300¢

~b<2td: (867) 975-7320 Hivajaut: (867) 975-7320 Telephane (867} 975-7320





1. Will Hunter(s) be compensated for the collection of seals? If yes, what will
hunters be paid per seal?

Yes, participating Inuit hunters will be compensated for the collection of seals for the
research. However, during our consultation with the HTO chairperson (Jobbie
Attitaq) in November/December 2015, we agreed that each hunter will be paid
between $50-$60 per seal captured from the selected area.

2. How will your project design incorporate Inuit Qaujimajatuqangit (1Q)
and or traditional ecological knowledge?

We anticipate incorporating 1Q at each phase of the research project, particularly
during field sampling program in order to inform where exactly to sample ringed seals
population in relation to impacts from the former mine site. During the drafting of the
research project, and prior to the submission of our proposal to the NWMB, our
research team had specifically collected I1Q through archival studies/locally
documented research, as well as and through interview with the HTO and elders. We
sought traditional information related to ringed seal health proximal to the Nanisivik
mine/Strathcona Sound. The following summarizes the traditional ecological
knowledge obtained:

= The Strathcona Sound continues to be an important seal hunting and
fishing area for Arctic Bay Inuit, but this area has been historically
exposed to complex mixture of contaminants due to historical lead-zinc
mining and operations of a marine shipping terminal north of the mine site

= Hunters have observed rapid declines, and deteriorating health conditions
of ringed seals inhabiting the Strathcona sound, and further observed
severe hepatic tissue alteration and impairments

= Hunters are still unsure whether seals captured near the former mine site
are safe for human consumption due to potential for heavy metal
bioaccumulation

3. Will hunters be involved in sample (blood, organ and tissue) collection? If yes,
please provide details on training, capacity building and compensation.

The HTO will be assisting us in selecting participating hunters for the ringed seal
sampling program. Prior to sampling, we will be organizing by teleconference basic
training sessions for all participating hunters, and will provide training in research
protocols for biological sampling, and tissue storage. In addition, we will be providing
an interactive, step-by-step guidance notes to help participating hunters during sample
collection and tissue storage. We will be providing financial compensation of up to
$60 for each ringed seal, and tissue sample collected.

4. Have you consulted with other department and organisations, such as fisheries
and ocean Canada, Government of Nunavut-Department of Environment,
Fisheries and sealing Division, and Northern Contaminant Program on the
Project design and potential for collaboration?

Prior to the submission of our research proposal to the NWMB, our research team had
initially consulted Nunavut Tungavik Inc (NTI), Polar Knowledge (Canadian High
Arctic Research Station) including indigenous Affairs and Northern Canada (Northern





Contaminant Program) in early 2015 to discuss avenues for potential funding and
research collaboration with experts on this project. However, the feedback we
received jointly from NTI/NCP was that they typically fund research projects focused
on long-range contaminants effects on wildlife, and that our proposed study only
focused on localized contaminants from a legacy mine, and as such did not meet the
criteria for NCP funding. In addition, Polar Knowledge indicated that they are not
able to fund marine wildlife research due to their focus on other priority research
areas. While the GN and DFO was contacted with respect to the research project,
however, their staff further expressed interest in the type of data that would be
generated from the study, but no funding opportunities was made available or
financial commitment from these agencies to support the research at Nanisivik.
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Information: Decision: X

Issue: Recommendation to modify the geographic distribution of the Baffin
Island Caribou Total Allowable Harvest (250 male), and introduce inter-
annual flexibility in TAH harvest management

Background:

e The GN conducted an island-wide aerial population assessment of Baffin Island
caribou in March 2014, augmented by ground surveys in select areas.

e The results of the scientific survey and population assessment were consistent
with Inuit Qaujimajatugangit and what Inuit hunters and HTOs had been saying
for many years — that caribou on Baffin Island were very scarce. The decline
followed caribou population highs of the early — mid 1990’s, as part of a natural,
cyclical long-term fluctuation

e The results of the survey and population assessment of Baffin Island caribou
were presented and accepted at the November 2014 Baffin Island Caribou
Workshop in which two HTO delegates from each of 10 Baffin Island
communities comprised workshop participants, along with other co-
management partners in attendance: the Qikigtaaluk Wildlife Board, Nunavut
Tunngavik Inc. and the Nunavut Wildlife Management Board (ref. Baffin Island
Caribou Workshop Report, 2015).

e The survey and resulting population assessment indicated the population of
caribou on Baffin Island was 4,652 (95% CI 3,462 — 6,250) (March, 2014, Table
1).

e This prompted a decision of the Nunavut Wildlife Management Board to
recommend the Minister take interim action to conserve caribou, prevent their
further decline and promote their revitalization on Baffin Island.

e In December 2014, by Interim Order of the Minister, a moratorium on caribou
harvest came into effect January 1, 2015, until further notice.





In June 2015, the NWMB decided to replace the moratorium with a total
allowable harvest of 250 male caribou. On August 21, 2015, the Minister of
Environment accepted the NWMB'’s decision, and signed a Baffin Island
Caribou Total Allowable Harvest Order.

Along with accepting the NWMB’s decision, the Minister provided guidance to
the Qikigtaaluk Wildlife Board (QWB) for their allocation of the TAH among
Baffin Island communities. The Minister recommended giving consideration to
allocating harvest proportionally to the existing geographic densities of caribou
on Baffin Island. The advice from the Minister was given in order to prevent the
possible extirpation of caribou in particular areas of scarcity, with guidance as
follows:

“The densities of caribou in North Baffin are extremely low, and any
harvest there may create conservation concerns. In order to mitigate the
risk of conservation concerns from harvesting in North Baffin, we are
strongly suggesting to the QWB that they allocate the harvest so that
most, if not all, harvesting takes place in Central and South Baffin.” (Press
Release, August 26, 2015)

An allocation based on geographic densities of caribou would have been similar
to the following:

o0 North Baffin 17
0 South Baffin 147
0 Prince Charles Island 86

TOTAL TAH 250

The QWB did not incorporate the Minister’s advice concerning existing
densities of caribou in its decision to allocate harvest evenly amongst the eight
Baffin Island communities (30 caribou/community), with an additional 10
caribou allocated to Igloolik. No allocation was provided to Hall Beach. The
QWSB allocation distribution was as follows:

o0 North Baffin 70 (Pont Inlet, Arctic Bay, Igloolik)
0 South Baffin 180 (Clyde River, Qikigtarjuag, Pangnirtung,
Igaluit, Kimmirut, Cape Dorset)
TOTAL TAH 250





Table 1. Estimates of caribou abundance by geographic survey area from the March
2014 Baffin Island survey.

iECE)AGRAPHIC SURVEY CARIBOU ESTIMATE ?{i’ﬁgIIEgESTIMATE
North Baffin 315 159 - 622

South Baffin 2,734 1,777 — 4,207
Prince Charles Island 1,603 1,158 — 2,220
TOTAL BAFFIN ISLAND 4,652 3,462 — 6,250

e The Department of Environment completed a composition survey to assess calf
recruitment and sex ratio for Baffin Island caribou in fall 2015 and spring 2016.
The Government of Nunavut and NWMB planned to review the TAH and other
harvest management measures upon receipt of the results of these
composition and spring recruitment studies.

Current Status

e Current Baffin Island caribou management is for a Total Allowable Harvest of 250
male caribou.

e Baffin Island Caribou harvest to date (April 1, 2016) is estimated as follows, based
on caribou tags as well as non-TAH harvest:

o0 North Baffin 37 (31 male, 6 female)
0 Northeast Baffin 61 (53 male, 8 female)
0 South Baffin 70 (63 male, 7 female)
0 Prince Charles Is. 0

TOTAL HARVEST 1_68 (67% of 250 TAH harvested to April 1, 2016)
e Investigations are ongoing into illegal harvest of females.

e The current TAH distribution of harvest across Baffin Island is not aligned with
caribou abundance and sustainable harvest opportunity. Rather, the current
management regime is likely leading to over-harvesting in North Baffin and under-
harvesting South Baffin.

e This current distribution of harvest across Baffin could pose a conservation concern

and risk localized depletion of caribou in some areas of Baffin Island, and in extreme

cases, possible extirpation.

e In order to address the potential for overharvest in some areas as well as the illegal
harvest of females, the GN is recommending two changes to the current harvest
management regime for Baffin Island caribou.





Addressing the likely reqgional overharvest of Baffin Island Caribou

The GN recommends that the TAH of 250 male caribou be allocated regionally on
Baffin Island according to densities of caribou, and that harvest be managed by
geographic areas (Appendix 1).

The following geographic distribution of male caribou TAH is recommended for
2016/17 - within which the QWB could further allocate harvest among communities:
o North Baffin 17

o0 Northeast Baffin 24
o0 South Baffin 123
0 Prince Charles Island _86

TOTAL TAH 250

Under this proposed harvest management, Baffin communities would be organized
as follows:

North Baffin Arctic Bay, Pond Inlet, Igloolik, Hall Beach
Northeast Baffin Clyde River, Qikigtarjuaq

South Baffin Kimmirut, Cape Dorset, Igaluit, Pangnirtung

The GN recommends that harvest be managed and reported by these geographic
areas or harvest management regions in order to ensure the sustainable harvest
and island wide distribution of caribou.

Under this regime, the QWB could still decide to allocate tags equitably among
communities or in any other way it deems appropriate. In that case however, some
of that harvest allocation may need to come from harvest management areas away
from the community. This could be accomplished through arrangements among
communities. In these instances, HTOs could work together to organize community
hunts and applicable distribution of caribou meat in accordance with their allocation
to communities. The Department of Environment could be contacted for potential
assistance in this regard.





Addressing the illegal harvest of female caribou on Baffin Island

In response to concerns regarding restrictions on the harvest of females from hunters
and enforcement concerns from Conservation Officers, the GN proposes several
harvest management options:

Option 1: Status Quo

e Under current management, the total allowable harvest is maximized for hunters
with the male only non-quota limitation (250 male caribou).

Option 2: Sex-selective Harvest

e A sex selective harvest option (2 or 3 males:1 female (Table 2)) may be explored as
an option with co-management partners. However, this will result in a significantly
reduced overall total allowable harvest across Baffin Island.

Table 2. Baffin Island Caribou Sex Selective Harvest Option Equivalency
to TAH 250 male caribou

Male Female Sex Selective Sex Selective
Area only only (B3M:1F) (2M:1F)

M F M F Total M F Total
North 17 6 9 3 12 7 3 10
Northeast 24 8 12 4 16 10 5 15
South 123 41 62 21 83 49 25 74
PCI* 86 29 43 14 57 34 17 51
Total 250 84 126 42 168 100 50 150

*Prince Charles Island

Option 3: Inter-annual Flexibility

e A third option is to allow some inter-annual flexibility in the way female harvest is
accounted for within the TAH, by reducing the following year TAH allocation to that
community by an equivalent amount in males.

e For caribou conservation and management, the GN recommends a biological
equivalency in overall population productivity of three males for every female.

e For example, if a community illegally harvests 5 females in Year 1 (accidental or
otherwise), a demerit of 15 male equivalency would be applied to reduce that
community’s allocation in Year 2. The QWB would be advised of any applicable
community demerit tags during its annual allocation of TAH.

e This option could result in a smaller decrease in TAH than a sex selective harvest
strategy.





Consultations

e Major consultations on Baffin Island caribou conservation and management includes
the following:
1) Baffin Island Caribou Co-Management Workshop, July 2013
2) Baffin Island Caribou Co-Management Workshop, November 2014
3) NWMB Baffin Island Caribou Public Hearing, March 2015
4) HTO Consultations on the Baffin Island Caribou Management Plan, March —
April 2015

Recommendations

1. The GN proposes to affirm that Baffin Island caribou conservation and
management goals as:

i.  Conserve caribou in the densities and distribution that currently exist
(March 2014 survey and population assessment) in order to optimize
future sustainable harvest for communities

ii.  Apply conservation and management strategies to ensure the recovery
and revitalization of the caribou population on Baffin Island.

2. The following geographic allocation of the TAH is recommended for 2016/17 -
within which the QWB would further allocate harvest among communities:

o North Baffin 17
0 Northeast Baffin 24
o0 South Baffin 123
o Prince Charles Island _86
TOTAL TAH 250 male caribou

3. Introduce modified and flexible inter-annual TAH harvest management, with
case-by-case illegal or accidental female harvest adjustments on a 3 males: 1
female basis. Demerits would be applied to a particular community’s allocation
the year following the female caribou harvest. Notification would be given to
QWB of applicable TAH demerits to be incorporated during its allocation process.

4. Alternatively, a 3 male:1 female sex selective harvest management option could
be selected (based on a 250 male caribou TAH). This would result in a reduced
2016/17 TAH of 168 caribou for Baffin Island (126 males and 42 females), with





TAH availability to be distributed geographically as follows and within which the
QWB may allocate further to communities:

Males Females Total
o North Baffin 9 3 12
o Northeast Baffin 12 4 16
0 South Baffin 62 21 83
0 Prince Charles Island 43 14 57

TOTAL TAH 126 42 168





Appendix 1. Proposed geographic areas for harvest management of Baffin Island
caribou based on caribou distribution.
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Issue: Recommendation to maintain previous limits on sport hunts on the
Dolphin and Union Caribou herd

Background:

e The Dolphin and Union Caribou herd is a relatively small herd and was
estimated to be around 30,000 animals in 1997. Since then the herd has shown
signs of decline with an estimate of about 28,000 caribou in 2007 and 18,000
caribou in 2015.

e Due to infrequent monitoring and gaps in research, we do not know whether
this is part of a slow steady, cyclical and natural decline or the result of a more
precipitous decline in the last few years only.

e Cambridge Bay, Kugluktuk, Bay Chimo and Bathurst Inlet, in Nunavut, and Paulatuk
and Ulukhaktok in the NWT harvest from this herd.

e The total harvest of Dolphin and Union caribou in Nunavut is unknown but is likely
between 1000 and 1500 animals annually (based on harvest study data and more
recent crude estimates). This represents a harvest rate between 6 and 8% based on
the 2015 herd estimate.

e Before the regulation change in 2015, the previous Big Game regulations set a limit
of 35 Barren-Ground Caribou sport hunting tags in BC03 which covers Victoria
Island and the Kent Peninsula on the mainland (R-118-98 Dated 14 August, 1998).
These tags were shared by Kugluktuk and Cambridge Bay.

e Ekaluktutiak HTO is the main outfitter for Caribou sport hunts out of Cambridge Bay.

e In 2006-2007, the HTO requested an increase in sport hunting tags in BC03 (see
letter attached) but the request was denied by the NWMB and GN and the status
quo of 35 tags for BCO3 was maintained (see attached documents).

e Kugluktuk HTO passed a motion in September 2010 to stop caribou sport hunts in
their community (see attached letter) and has requested for several years to put a
halt to all caribou sport-hunting in the Kitikmeot (latest letter attached).

e The Government of Northwest Territories has stopped sport hunts on barren-ground
caribou for a few years now and has more recently taken further actions to restrict
caribou harvest for all harvesters, including aboriginals.

¢ The Dolphin and Union Caribou herd is currently listed as Special Concern under the
Federal Species at Risk Act and the NWT Species at Risk Act.





Current Status

At this time, the GN does not recommend the establishment of a TAH on this herd
but is concerned that the new regulations do not currently include a yearly limit to the
commercial harvest on this herd (e.g. sport hunts).

The only current limits on barren-ground caribou sport hunts set in the regulations
are that non-resident hunters (sport hunters) can harvest up to 2 caribou per person
and per year through an outfitter.

The GN recommends that the number of sport hunts in BC03 be limited to 35 as in
the past until information is available to confirm that the herd can sustain further
economic ventures.

The main outfitter for caribou sport hunts on the Dolphin and Union caribou is
currently the Ekaluktutiak HTO.

A joint management plan for the Dolphin and Union Caribou herd is being developed
by Environment Canada, the GNWT and the Government of Nunavut. The
management plan will be submitted for review through each appropriate
jurisdictional channel.

Consultations:

The issue of sport hunts have been discussed on numerous occasions at the KRWB
annual meetings.

Kugluktuk HTO has expressed for several years their opposition to the maintenance
of sport hunts on caribou in the region.

Recent discussions during the Dolphin and Union Caribou Management Plan
meeting in Cambridge Bay (Jan 11-13, 2016) also identified, as a recommendation,
the need to stop commercial and sport hunts when the herd is in decline.

Recommendation

It is recommended to establish a limit on sport hunting in BC03 based on previous
allocation (35) until the herd has recovered or until new management actions on this
herd are established by the NWMB.
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Ekaluktutiak Hunters and Trappers Organization

P.O. Box 1270 Cambridge Bay, Nunavut X0B 0C0
Telephone #: (867) 983-2426 Facsimile #: (867) 983-2427
Email: ehtoch{@giniq.com

February 14, 2007

By fax only Fax: (867) 975-7320

Jim Noble

Nunavut Wildlife Management Board
P.O. Box 1379

Tqaluit, Nunavut

X0A OHO

Dear Mt. Noble:
RE: REQUEST FORISILAND CARIBOU INCREASE

We recently requested a supporting letter from the Kitikmeol Hunters & Trappers
Association (KHTA) toward an increase of Island Catibou from 35 tags per year to 50
tags per year for Sport Hunting. Attached is the supporting letter that we received
following their 1ast meeting.. .. .. ...

We arc submitting the following documents to your office:

» EHTO leticr requesting suppot for increase of Inland Cardbouw from 35 - -
tags per year to 50 tags per year for Sport Hunting dated December 15,
2006

e KHTA letier supporting the an increase tag for Island Caribou from 35 to
50 tags per year for Sport Hunting dated February 13, 2007

We are submitting these documents and hope that we can receive a favorable response
from your Organization in the near future.. If you require any additional .

information/document or have any question, do not hesitate to contact our office.

Sincerely

Gang Shyelbl

George Angohiatok
Vice-Chairman
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Ekaluktutiak Hunters and Trappers Organization

P.O. Box 1270 Cambridge Bay, Nunavut X0B 0C0
' Tolophong #:- (B67) 983-242€ -Facsimile §: (867) O83-2427... .. .. ..
Email: ehtocb{@qiniq.com

December 15, 2006
By fax only

Phillip Kadlun

President

Kitikmeot Hunters & Trappers Association
P.Q. Box 384

Kugluktuk Nunavut

X0B OEQ

I-—|
I-ld
Z
=
=
o
[ ]
=

RE: REQUEST FOR ISLAND CARIR(O

We would like to receive your suppori for an increase of Island Caribou for Spart- --
Hunting, at this time we have a quota of 35 Caribou tags. We would like to increase our
quota to 50 caribou tags for sport hunting.

It was our understanditrg iiri wiih the new Widitferepvativer: the 2000wl drhave o= - 0o o0

additional control in the assignment of tags, but since these Wildlife regulation are
taking more time than expected be to approved, we cannot wait any longer.

It you require additional information or have any queslion, do not hesitate to contact our
office.

Sincerely

Attima Hadlari
Chairman





Kugluktuk Angoniatit Association
Hunters” and Trappers’ Organization
P.O. Box 309

Kugluktuk, Nunavut X0B OEOQ

Ph. (867) 982 — 4908

Fx. (867) 982 — 5912
kugluktukhto@ginig.com’

January 5, 2011

Webb Outfitting (Nunavut) Ltd.
Southern Booking Office

P.O. Box 313

Pritchard, BC  VOE 2P0

Dear Fred, Martin and George;

On behalf of the Kugluktuk Hunters & Trappers Organization (KHTO), | have to inform you that it was
decided that the KHTO no longer supports the sports hunting of caribou in the Kugluktuk area and the
Kitikmeot Region. And therefore, does not support the issuance of sports hunting tags for all caribou.

A motion M/C # 057/10 was passed by the Kugluktuk Hunters & Trappers Organization Board of
Directors on September 9, 2010 as follows:

“Whereas the Kugluktuk Angoniatit Association would like to stop the practice of issuing
sports hunting caribou tags for the following caribou; Bathurst, Bluenose East and West,
Dolphin and Union herds, as a first step to assist the herds from further decline. This
motion was approved and carried. This will take into effect September 9t, 2010.

M/C # 057/10 David Klengenberg/Peter Taktogon Carried”

We ask for understanding of the importance to assist in preserving all caribou herds and look for your

support on this matter. At this time, this is only a notice of the KHTO motion and will follow-up with
you on all updates to the motion made. | have attached copies of (3) other documents pertaining to the
Kugluktuk Hunters & Trappers decision.

We would like to continue the relationship with Webb Outfitting Ltd., and to continue to work
together! Please feel free to contact us at anytime by phone, fax, mail or email.

Sincerely,

Barbara Adjun
Manager

c.c.  Allan Niptanatiak, Conservation Officer, DOE, Kugluktuk
Department of Environment (HQ), Kugluktuk
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Kugluktuk Angoniatit Association « Hunters’ and Trappers’ Organization
P.O. Box 309, Kugluktuk, Nunavut X0B OEO « Phone: (867) 982-4908 « Fax: (867) 982-5912
E-mail: kugluktukhto@qginiq.com

September 14, 2015

Kitikmeot Regional Wildlife Board krwb@niws.ca

Ekaluktutiak Hunters & Trappers Association ehtocb@qinig.com

Bathurst Inlet Hunters & Trappers Association ckapolak@kitikmeot.edu.nu.ca
Bay Chimo Hunters & Trappers Association ckapolak@kitikmeot.edu.nu.ca
Kurairojuark Hunters & Trappers Association kugaarukhto@netkaster.ca
Taloyoak Hunters & Trappers Association hunter@ginig.com
Department of Environment, Regional Office MDumond@GOV.NU.CA
Nunavut Wildlife Management Board - Iqaluit pkydd@nwmb.com

Nunavut Tunngavik Inc. - Wildlife & Environment pirngaut@tunngavik.com

RE: Sports Hunting of Caribou in the Kitikmeot Region & Tags

This has become an ongoing and urgent issue for the Kugluktuk Angoniatit Association, Hunters
& Trappers Organization (HTO), since 2009, when the HTO Board of Directors decided to take
action by announcing in a statement that they will no longer support sports hunts on caribou.

In the past, the Kugluktuk HTO created priorities on what actions to take when caribou are in
decline. The first priority being to stop all issuance of sports hunting tags on caribou for
Kugluktuk. This was requested and sent for support from the other Kitikmeot Region
communities. This statement was sent on December 7th, 2009. To date, this issue has not been
addressed by the Kitikmeot Regional Wildlife Board or the other communities in the region.

A letter was sent to the outfitter that worked out of Kugluktuk, and it was Fred Webb’s sports
hunting outfitter stating that we are asking that all sports hunts be stopped on caribou until
further notice, who sent a letter back to the Kugluktuk Angoniatit Association (HTO), stating that
he fully supported the Kugluktuk Hunters & Trappers decision and would no longer conduct
sports hunts on caribou. He also stated that he would still like to continue to conduct sports
hunts on other animals, and continue to work side by side with the Kugluktuk HTO. The
Kugluktuk HTO support the outfitter and continues to work closely with the outfitter and
continues to receive reports.






What the Kugluktuk HTO cannot understand is how sports hunting is still being conducted on
caribou while the caribou are in decline? How the caribou sports hunting tags are being issued in
Nunavut and being hunted in the NWT, when NWT has a decision to stop sports hunting on
caribou. Where is the logic? How does this assist our Inuit when Inuit are fighting to have
caribou on our tables, and the sports hunters are allowed to hunt them for the big dollar, and in
the pocket of the few Inuit, while the larger Inuit population struggle.

The Kugluktuk Angoniatit Association is requesting support from the Kitikmeot Regional Wildlife
Board on the decision to stop issuing sports hunting tags on ALL caribou herds. It has become
such a dire issue, the caribou are in further decline and still there are communities in the region
who continue to conduct sports hunts, all for the big dollar.

The outfitters are supporting the sports hunters and their game of hunting, while Inuit are
struggling to harvest caribou for subsistence, to put food on their table. Each community has a
right to stop sports hunts on caribou, or can seek to work together with outfitters.

There is a bigger incentive that needs to be addressed, and that is to save our caribou to help our
Inuit and to see that our younger generation will have caribou. Right now, our community
members are not getting any caribou because the caribou are scarce, and the caribou have been
too far away.

The caribou that our community harvests are the Bluenose East Caribou herd, the Dolphin and
Union Caribou herd and sometimes the Bathurst Caribou herd. All the herds are presently
showing major signs of decline. This has to be a major concern as a large picture. We need to
address it as a Kitikmeot community, so larger issues do not come about. Which can be a
moratorium like what happened in Iqaluit. And that is something we cannot allow.

We are asking each Kitikmeot community to support the Kugluktuk Angoniatit Association to
stop the issuance of sports hunting tags on ALL caribou, and those are the Bluenose East Caribou,
Dolphin and Union Caribou and the Bathurst Inlet Caribou. The Kitikmeot Region can fight
together to save our livelihood, which is so important, to save the caribou for the younger
generations to come. Do you want your grandchildren and great grandchildren to continue to
have caribou while they grow up? Then there is action to be taken. We need to think of them
now.

There are ways to educate our hunters to harvest other animals to help each community sustain
them with country food. It can be done. Instead of conducting large community harvests on
caribou, provide other country food instead, there is muskox, fish, rabbits, ptarmigan, seals,
whale. We can teach and educate our communities that there are other country food and not
caribou only.






The Kugluktuk Angoniatit Association, Hunters & Trappers Organization (HTO) is now
requesting and seeking support to stop all sports hunts in the Kitikmeot Region. We need to do
this until our caribou are in healthy populations again. We need to do this for our Inuit.

Regards,

w71

David Nivingalok

Chairperson

ba/dn

C.C. NWMB jakeagok@nwmb.com
NTI bdean@tunngavik.com
DOE - Lisa Leclerc lleclerc@gov.nu.ca
MLA - Peter Taptuna premier.taptuna@gov.nu.ca

DOE - Minister imike@gov.nu.ca






Dolphin and Union Caribou Joint Management Plan Workshop
January 11 -13, 2016, Cambridge Bay
MINUTES

The workshop was to begin on January 10", but most of the participants arrival was delayed by
weather. Kugluktuk delegates were able to call in on January 11" and join in person on January
12th. The phone lines in the meeting room would not accommodate the teleconference
equipment supplied by CWS, however a normal phone with speaker capabilities was available.
This was adequate but challenging at times, due to all participants’ inability to hear, this was the
same for people in the room and on the phone. Where necessary the discussion was repeated
for the benefit of those who could not hear. Due to the changes in timing the agenda (Appendix
1) was been rearranged to accommodate participants arrival and presenters availability.

January 11, 14:45 Co-Chairs open meeting, opening prayer, go around the table with
introductions (Agenda items 1-4)
Participant List

Name Community Organization

Simon Qingnaqtug Kugaaruk Kitikmeot Region Wildlife Board

Ema Qaqqutaq Kugaaruk Kitikmeot Region Wildlife Board

Jimmy Haniliak Cambridge Bay Cambridge Bay Hunters & Trappers Organization
John Lucas Jr. Tuktoyaktuk Wildlife Advisory Management Council (NWT)
Joe llisiak Paulatuk Inuvialuit Game Council/ Paulatuk HTC
Joshua Oliktoak Ulukhaktuk Inuvialuit Game Council/ Ulukhaktuk HTC
Larry Adjun Kugluktuk Kugluktuk Hunters & Trappers Organization
Joanna Wilson Co-Chair Yellowknife Government of Northwest Territories (GNWT)
Lisa Worthington Yellowknife Government of Northwest Territories (GNWT)
Tracy Davison Inuvik Government of Northwest Territories (GNWT)
Sam Kapolak Bay Chimo Bay Chimo Hunters & Trappers Organization
Bert Dean Rankin Inlet Nunavut Tunngavik Inc. (NTI)

Lisa-Marie Leclerc Kugluktuk Government of Nunavut (GN)

Drikus Gissing Iqaluit Government of Nunavut (GN)

Mathieu Dumond Co-Chair Kugluktuk Government of Nunavut (GN)

Amy Ganton Yellowknife Canadian Wildlife Service (CWS)

Joanna Purpose of the meeting is to continue work on the DU management plan (MP) (Agenda
item 5)

Reasons for the plan 1) Because DU caribou are special concern under SARA and plan is
required by March 2017 2) NWT Species at Risk Act also needs a plan done by March 2017, 3)
Although Nunavut does not have DU caribou as a species at risk they still need to have a
management plan. There has already been one workshop to help inform the development of the
draft MP in March 2015 in Kugluktuk. This workshop will continue the process specifically in
regard to harvest management as well as input on what has been drafted so far.

Joshua Ulukhaktuk would like to have information on DU movements, spring and fall and any
collar information.
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Lisa - Marie This will be presented on Wednesday.
John What is the timeline for the plan roll out?

Amy The draft MP completed with consultations for posting on the SARA Registry by
March 2017.

Joshua Is there any research on caribou diet, what they feed on, availability, regeneration time
for forage?

Joanna This is not a priority but could be mentioned as a knowledge gap.
Joshua Flights are bothering caribou on the calving grounds.
Joanna This will come up in our threats discussion

Lisa-Marie DU caribou have a more dispersed calving strategy so normal protection
measure do not work.

Jimmy Some information on migration, it occurs from late September to early November,
depending on ice conditions. If they come from the west they come right through Cambridge
Bay and a lot drown. | am surprised that caribou are still moving past now (Jan 11) they are
usually gone by now, maybe global warming. They migrate back from April to May and are very
thin then, no fat. My Father and grandfather warned that if you live long enough there will be a
time with no caribou, and that time is starting now.

John How much historical data on population to base today's humbers on?
Joanna That information will be in a presentation tomorrow.

Lisa Worthington, Presentation on a review of the outcomes from the March 2015
workshop. (Agenda Item 6)

Lisa The March 2015 workshop led to the development of some draft goals. Reviewed threats
to the herd. We developed a framework, of which we will spend more time on Tuesday. We held
a teleconference in October 2015 to discuss harvest management models, for options to take to
the respective wildlife boards. Some sections of the MP have been drafted and these sections
need feedback from this meeting to further develop them. Timelines for the process of moving
the MP though stages of development and consultation will be determined before the end of this
meeting.

Questions from presentation:
Joshua - How much TEK has been gathered to use in the MP?

Lisa Some has been done at the meetings and there is more ongoing, there are
presentations to come from Tracy and Matilde.

Joshua How many wolves are there? As a threat there are important.

Lisa- Yes, they are a threat but there is no consensus on how to manage wolves. there
will be more discussion on threats later.
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Joshua How many sport hunts are there for DU caribou?.

Mathieu There are 35 tags available for specific areas in zone BC-3. That is the area of
Victoria Island and the Kent peninsula.

Jimmy Guiding is the only means of employment for some people.

Simon At the March 2015 meeting was there a discussion on protection of calving grounds?
(did not participate)

Lisa-Marie GN has protection measure s for caribou calving areas but DU caribou have
a more dispersed calving area. We had to fly 3/4 of the Island and could not find a core calving
area, which is what we need to apply protection measures, they are too dispersed.

Tracy Davison Presentation on Traditional Knowledge Update - GNWT (Agenda #7.4)
Questions from presentation:

Joshua Threats such as low flying aircraft were discussed at our HTC AGM. There was an
incident of non-permitted research that occurred from CHARS, researchers flew into NWT.
There is also more marine traffic, what restrictions are there for them (cruise ships) that take
tourists onto the land.

John Threats, to Peary caribou in particular, is insect harassment which will change with
increasing temperatures, there will be more mosquitoes.

Sam There are concerns about ice breaking and the increase in drowning because the caribou
think the ice is solid but then hit open channel or newly formed ice.

Jimmy The coast guard came through in November and hunters were on the mainland, they
could not return and they were expecting solid ice, the coast guard should consult with
communities.

Drikus What is the mechanism for stopping shipping? It is complex and federally governed.
Lisa-Marie Sabina has made a commitment to limit shipping to the open water season.

Kugluktuk HTO Grizzly population is high, we want to increase grizzly bear TAH and
increase sport hunts.

Drikus- Can also use the NPC land use process to identify critical areas , also the federal
government want to create more marine protected areas.

Amy Will look into how to work with the coast guard and transport Canada to determine
jurisdiction and process.

Joshua Shipping was to support mines.

Bert If the coast guard was the one to go through in November can we not find out more?
There is more development on the way with TMA, 1ZOK and this will impact DU.

Mathieu Will follow up with the Conservation Officer and see if there was more
determined about the ship that came through in November.
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Break
Lisa Worthington, Review of the draft Management Plan Outline (Agenda #8.1)
A run through of the current draft outline
Questions from presentation:
Joshua Are there minutes from the March 2015 meeting to measure progress?
John How long is the review period of the MP?

Joanna for EC it is 5 years, for NWT it is 5 years and Nunavut has no specific
requirement.

Kugluktuk HTO What are the numbers for DU caribou?
5:10 End of Day 1

January 12 08:50 Joanna Update on today's process to accommodate the revised agenda and
reintroductions for those joining on the phone.

Lisa Worthington Presentation on Threats (Agenda # 9.1)
Questions from presentation:

Joshua A comment on climate change, more research needs to be done on insect
harassment, diet, new insects

John- Green up is occurring at a different time, Parks Canada is doing vegetation research on
Banks Island.

Joshua The marine cruise ships can introduce new parasites and disease. Who has
jurisdiction for wildlife viewing? Are there regulations for that?

Joshua There are more over flights and exploration is the big disturbance. Communities can
help to regulate, HTO's and HTC's, less traffic in June is good, this is done in Ulukhaktuk.

Drikus Declines are part of a natural process with other factors can still continue decline even
with controls. We need to be clear that it is natural.

Jimmy Need to improve education to younger hunters to not wound and waste meat..
Joshua Education needs to be in the schools and by families.

Simon- Decline is coming, as a harvester we need to get into a quota system but this is hard for
hunters. Baffin Island had a ban on harvesting, we need to slow the decline, so they do not drop
too fast, we need a quota. Elders said they had to go a long way to catch caribou, now they are
right in the community (Taloyoak). If the numbers go really low it will take 30 years to get the
population back, need a quota system to help slow the decline.

John Younger hunters need to be taught to sight in rifles. We have a program with prizes were
we sight rifles and make a competition of it. Another is take a kid hunting, funding is available,
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(both are NWT programs). Having a Wildlife Officer present helps reduce wounding and
wastage.

Joshua What needs to be the level, threatened or endangered, for TAH to kick in?
Drikus There is no automatic TAH, only if needed and would go through the boards.

Jimmy Wants to stay away from harvest limitations. Would prefer that it be regulated through
the local HTO.

Amy Ganton and Justina Ray Presentation on the COSEWIC Threats Calculator (Agenda
#9.2)

Justina The threats calculator is to enumerate and quantify threats, to rank what threats are a
big issue and what may only be a potential threat. The focus is on direct threats that cause
decline, such as mortality, removal of habitat, or affects reproduction. Threats are scored and
tracked so they do not get double counted.

Questions from presentation:
Joshua There is no mention of marine traffic and later freeze up?
Justina We will go through the table, they will show up lower down.

Justina There are 2 categories Scope and Severity, both have a 10 year window, there is
some guesswork but ranges allow for variation

Example shipping; looked at why scope is 30-100%,due to the fact that all population does not
cross the ice at the same time but the severity is high if it happens.

Discussion to hold a conference call due to tight timeline, to run through the calculator in full at a
later date.

10:30 Break

Matilde Tomaselli Presentation on Local Knowledge in the Cambridge Bay Area (agenda #
7.3)

Matilde was calling in from Italy and although her presentation was on the screen the phone
was not adequate, Joanna needed to summarize what Matilde said for the group to adequately
hear.

Questions from presentation:

Joshua Did you hear that musk ox populations were increasing? Hunters have noted that
fewer caribou and wonder if there is competition from musk ox.

Matilde It was not a specific question in the interviews but it did come up..

Joshua Is there any historical data to compare to what is happening now? to Bruno How
closely is ice road monitored?

Matilde Not sure, this is the first study of its type in this area.
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Joshua Is new disease related to increasing temperature or more insects or do you have an
idea?

Matilde Some is disease and some are parasites, Sue Kutz will have more in her
presentation.

Ema What is the long hoof growth, a disease?
Matilde This was a very low occurrence (1%).

Ema May be due to no water (very dry) when ground froze so it is very easy digging for food,
so they have longer hooves?

Matilde - They think it is associated with poor nutritional status.

Susan Kutz presentation Summary report of the results of the health analyses for caribou
collared in the Kitikmeot, April 2015. (Agenda # 7.5)

25 collared caribou in spring 2015, feces examined for parasites, mostly normal. Lungworm was
found, not normal on Victoria Island

Questions from presentation:
Joshua Does lugworm pose a threat to people?.
Sue There is no threat to people.

John The musk ox die off on Banks Island, the highest concentration was seen where snow
geese are found.

Sue 600 Snow goose samples were tested for the bacteria, also are testing rodents, and
there is some evidence that it (bacteria) is present there.

Joshua Do the observed diseases occur in other southern caribou (mainland)?.

Sue Yes, the bacteria is present now and in the past, but seems to be higher in
prevalence now.

Joshua Is it moving north with climate change?
Sue Lungworm yes, others we cannot say yet, it needs more research.

Kugluktuk HTO In Baffin taking from other herds (i.e. SHI) helps to make up lost harvest but
here we cannot do that as other herds are also low.

Mary Gamberg presentation Contaminants in Arctic Caribou (Agenda # 7.6)
Questions from presentation:
Joshua Are increasing migratory birds affecting this?.
Mary Probably not.

John Do you correlate Environment Canada rain data with contaminants levels?
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Mary yes, | am looking into it right now but have no results yet.

Mary Chernobyl radioactivity rendered Scandinavian caribou inedible; Fukishima did not affect
Canadian caribou, likely do to rain over the pacific.

John Is it possible to get data on Peary caribou as it is similar to DU?
Mary Nick Larter, NWT biologist, does have some data on Peary caribou.

Joshua | would also like data on Peary caribou contaminants. Are contaminants in plants and
water, and in store bought food like meat and chicken?

Mary Yes in water ,but caribou get it mostly from plants. Some contaminants are in
store food, but at lower amounts and there are regulations to control it.

Joshua Is country food still healthier than store bought food?

Mary Yes, absolutely because does not have the growth hormones and antibiotics.
Some marine mammals have higher contaminants though.

Jimmy People cannot eat some mushrooms, if caribou eat these mushrooms that are bad for
humans is the meat still edible?

Mary As long as it is the meat and no rumen contents.
Lunch Break
14:15 resume, joined in person by Lisa-Marie, Mathieu, and Larry.
Lisa-Marie Leclerc Presentation GN Knowledge Update (Agenda # 7.1)
Questions from presentation:
Joshua Did you fly the area with the lone collar ?

Lisa-Marie Yes we did, and we tried to get Ulukhaktuk HTO to participate but the short
day and long ferry time to the location, along with poor weather conditions- did not allow for it.

Drikus Is the 2015 survey comparable in method to the 2007 survey? And how many of the
collars put on in April stayed on the mainland?

Lisa-Marie Yes, exactly the same method and 8 collars stayed but few had mortality.
There is a 3 year lifespan for the collars so we may see them move back to Victoria Island.

Lisa-Marie Presentation Review of Section 3 and 4 of the Draft Management Plan (Agenda #
8.2)

Questions from presentation:

General discussion on harvest numbers and harvest reporting precision. The Nunavut Harvest
Study did not differentiate between herds, BNE/DU/Bathurst, just grouped as caribou. In
Kugluktuk the harvest was 90% Bathurst and 10% DU, now it has switched and gone the other
way with majority of harvest from DU (no number given). A question on accuracy of Nunavut
harvest study numbers being accurate, a quick round table indicated that community harvest
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seemed accurate in the harvest study with some modification on caribou herd allocation from
one year to the other.

Jimmy Commercial harvest ended in the early 70's and was over 200 caribou (in Bay
Chimo/Bathurst Inlet area? during the springtime. After that the Cambridge Bay harvest was
probably around 300. Harvest study may be high in that case. In addition these were barren-
ground caribou, not Dolphin and Union.

Joshua When Ulukhaktuk halted Peary caribou harvest the take of Dolphin and Union
increased.

Drikus NWMB has the role of developing the harvest study (next phase), we need the co-
management partners to work together to provide them better direction so we have a useable
product.

Bert Section 5.7.43 of the NLCA defines Provision of Information. Harvester have a role in
providing information.

Larry HTO in Kugluktuk is developing a harvest monitoring program through the HTO.
Resume presentation Agenda # 8.2 con't
Break
Questions from presentation:

Joshua - HTO wants 1) less aircraft flying during calving season, 2) more research on caribou
diet, 3) more information on how industry affects wildlife.

Larry We need user agreements between industry and HTOs. no fly zones etc.

John In NWT you need a permit thru the Aurora Research Centre, and they must consult with
communities.

Lisa Worthington Presentation Dolphin and Union Caribou Management Framework
(Agenda # 10.1)

Questions from presentation:

Lisa Lisa passes out paper copies of the 4 draft management goals and asks participants to
review and think about them overnight to prepare for discussions tomorrow.

Mathieu We need to strengthen language that we are currently working with industry (Sabina,
TMAC) as part of a bigger picture for monitoring not just industry doing their own monitoring at
the local (project) scale.

Joanna We need to look at mechanisms on how to move shipping concerns forward, the NPC
process, Marine protected areas, and jurisdictional control for shipping from yesterday, need to
add this to draft.

Drikus There is a new Wildlife Viewing Permit under new regulations in Nunavut, also need to
be added.
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Discussion on how to address contaminants at the local level; work with communities and
education. Gather evidence to lobby higher levels of government.

Joshua Elders have seen a rise and decline in caribou, and change of migration routes.
Perhaps this knowledge could help the management plan.

Joanna Remonder to look at goals overnight, think about objectives and actions, resume
tomorrow at 8:45.

End of Day 2
January 13 09:00
Lisa Worthington Review and Discussion of Management Plan Goals
Discussion:
Drikus Prefers goals #2

Mathieu Either short and general or open up to other uses in addition to harvesting, either 1 or
3

Lisa-Marie Needs to include range, movement between island and mainland
Lisa is recording ideas and edits on word document on screen for participants.
Jimmy Wolves are booming, wants to see predator control

John Provide new option with some of the ideas discussed?

Lisa will work on the ideas discussed and put in revised draft for review.

Joanna Presents a timeline discussed by government reps the previous evening for moving
the plan forward.

2016-2018 Timelines for Dolphin and Union caribou management plan
As presented at joint management planning meeting, Cambridge Bay, January 13, 2016

e Finish drafting plan using input from this Cambridge Bay meeting (GN, GNWT & EC technical
staff & managers)
e Teleconference organized by EC to work on COSEWIC threat assessment table (end of January)
e Draft plan and accompanying presentation to be provided to WMAC(NWT) for March 13-15,
2016 meeting - this would be the version to go out for community consultations
e April 2016
0 Consultation meetings held in individual communities, with HTC/HTOs
0 Review of draft by GNWT, GN, PC, WMAC (NWT), KRWB, NTI, KIA, IGC (“first
jurisdictional review”) and by EC headquarters (“first compliance review”)
e GN, GNWT & EC technical staff & managers to edit the plan based on all those comments — edits
to be done jointly
e September 2016
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0 Revised draft plan reviewed by GNWT, GN, PC, WMAC (NWT), KRWB, NTI, KIA, IGC
(“second jurisdictional review”, asking for support to post on SARA registry)
e GN, GNWT & EC technical staff to edit the plan based on all those comments — edits to be done
jointly
e By mid-January 2017, EC to send proposed draft plan for translation into French — proposed
draft ready for posting on SARA registry
e March 31, 2017 (hard deadline)
0 Draft plan posted as ‘proposed’ on the SARA public registry for 60 day public review
0 Draft plan posted by GNWT for public review
0 All partners including HTO/HTCs to be notified of opportunity to comment
0 If posted on March 31, comment period would end May 30
e GN, GNWT & EC technical staff & managers to edit the plan based on all those comments — edits
to be done jointly
e Final management plan completed by August 2017
e Package submitted to NWMB by mid-August 2017 (may be joint submission by GN & EC)
e NWMB to consider the management plan at September 2017 meeting, followed by their
hearings if needed
e Plan submitted to WMAC (NWT) for approval at their September 2017 meeting
e GN, GNWT & EC to seek Minister approval of the plan
e Response from NWMB by December 2017 — whether or not they approve the plan
e NWT Conference of Management Authorities consensus agreement by December 2017
e Management plan completed, approved and made public by March 31, 2018

Discussion:
Some discussion on role and concern about lack of participation of the NWMB

Amy NWMB direction was to bring the final draft to the NWMB for approval, they do not want to
participate. Therefore all jurisdictional and SARA consultations will be completed by the time
they see it. Environment Canada will adopt all or part of the provincial /territorial plan to become
the SARA plan (may not include harvest management portion) Final approved plan by March
31, 2018.

Lisa-Marie Leclerc and Tracy Davison Presentation on Harvest Management Options (Agenda
#11)

Lisa-Marie and Tracy present the Bluenose Management Plan Model, the Porcupine
Management Plan Model and the Southampton Island Caribou Model,. Discussion follows to
consider the options and see if there are other options.

Questions and Discussion:

Mathieu How do people see the future cycle and when the population is high is there enough
caribou and when it is low is there to few for use?

Jimmy Predation is causing the decline, we need the herd. "I have feelings for my elders, |
have feeling for my children, | have feelings for my grandchildren, | want to have caribou for
them".
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Wolves are the number one killer, not Grizzly bears.

John Peary caribou example- 80's approximately 12,000 in the 90's 500 on Bank Island. We
implemented a TAH of 1 caribou per household to start and then increased it to 2 as the herd
increased, have had that for the last 15 years. Also had an incentive to harvest wolves, how
Peary caribou have increased by 2000 over the last 4 years on Banks Island.

Sam My grandmother recalls no caribou at one time and then they returned. Always comes
back to wolves, cannot do a whole lot to fix climate change but we can do something about
predators.

John When caribou decrease Musk ox increase, now that caribou are increasing we have
seen musk ox decline.

Simon Hunters have to do their part to help biologists and decision makers, we need to report
the harvest. We also need to protect calving areas. We all need to work together to keep the
herd healthy.

Larry Education is important 1) take only what you need, 2) educate youth, 3) use other
species such as moose and musk ox to reduce pressure on the caribou.

Jimmy | want to stay away from harvest limitations but with decline we should include a quota
for Cambridge Bay.

Joshua At what point do HTQ's stop sport hunting?

Larry The process is sport hunts first, then resident hunters, then Inuit in terms of
restrictions.

John Having current data is important.

Joshua Education needs to start now before the decline goes to low. We need to limit aircraft
flying over. Should have a selective harvest for bulls. There are more grizzlies on the island,
increasing predation

Larry We need sample collection incentives to support collection and harvest of wolves.
John Of the three models any will work..

Mathieu How could the Bluenose/Bathurst model work as an example? (use this as most
people here are familiar with it)

Jimmy Before there are harvest limitations there needs to be adequate monitoring to
determine trend.

Break

Resume with discussions and flip charts to describe what levels should be for triggers of actions
and what actions should be depending on the part of the cycle (Tracy has photos of these
charts for reference)

First scenario is the peak/green level
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Sam Education of youth

Joshua Education when high, don't wait for the population to decline, teach to hunt other
species.

Drikus No Harvest restrictions on beneficiaries.

Mathieu Harvest reporting

Joshua Need to support reporting at the HTO/HTC level, community based monitoring.
Larry Consider removing commercial harvesting?

Bert Community based monitoring, better support for communities, data can inform other
processes, such as the Nunavut Land Use Plan.

Tracy Thoughts on other harvest, sport, resident?
Joshua With Peary caribou it was phased in, this is important.

Bert Land claim states that commercial and resident get cut first, but Inuit have right to
assignment and right to sell the hunt (tag). HTO's can make their own non-quota limitations
however.

Jimmy It should be up to the community to determine if action should be taken.

Mathieu Clarification on the role of TAH having an impact on whether the HTO can make
decisions for other than its members. If there is no TAH the only thing HTO can determine is
harvesting of their members. If there is a TAH they can HTO decides on sport hunts as well.

Bert Commercial harvest may be a tool to bring down an over population, ie SHI carbou, may
not want to remove this option.

Larry Can you clarify commercial harvest, as a community harvest that does not go to a meat
plant is not commercial.

Mathieu Commercial goes to a meat plant, community harvest is a group that harvests
for community use, and private sale is individuals.

John Does the Nunavut Wildlife Act cover sales?
Bert No because the NLCA is clear that beneficiaries can sell

Jimmy Cam Bay HTO stopped commercial harvest of musk ox, musk ox was declining so
stopped but still did a community hunt. Communities should make independent decisions..

Jimmy It should be up to the community to determine if action should be taken.

Bert Cal lit it community based management, varies by community but it needs support. i.e.
DFO and Narwhal, needs monitoring and enforcement. Social media has increased inter-
community trade.

Jimmy We need predator control, to encourage harvest of predators pay for samples.
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Mathieu How would this work? How many wolves need to be taken to have an impact?.

John In the ISR any support financially ill encourage harvest of more wolves, if more wolves
are hunted the caribou benefit. Hunters are opportunists, ever dollar helps..

Mathieu Need education on how to hunt wolves.
Lunch Break

13:06 Resume discussions

Declining herd scenario

group ideas;

e Increased monitoring and sharing of information

e Harvest Management

¢ sample kits (help ID decline)

e stop commercial/sport hunts

¢ Restrict industry activities on land

e NQL-bull only

e Education ; alternate wildlife, use elders

e increase communications between stakeholders

e create a working group of stakeholders or commission
e periodic review of the state of knowledge

Population at low scenario
what is low?
group ideas;

e increase monitoring, more frequent surveys

e Setting TAH

e Actions to allow recovery

¢ harvest from other caribou herds (if appropriate)

e Education; tell people to stop harvest or why there are restrictions
e Harvest seasons

e is below 5000 caribou too low?

Joshua How low to wait before we take actions? How low does it have to goes?
Tracy An example of numbers for the herd with various population numbers as triggers

24,000 to 40,000 is high, 8,000 to 24,000 is medium, and below 8,000 is low, within these
ranges the population can be increasing, decreasing or stable.

Increasing Population scenario
Group ideas;

e Easing of industry restrictions
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e easing of harvest restrictions
e education

e return to baseline monitoring
e easing of NQLs

Break

Drikus When dealing with language for actions use open language such as "may" "consider"
"recommend” as the NWMB has to make the decisions and the plan cannot prejudge what
those decision will be.

Tracy Conducts a review of the lists of actions for completeness and accuracy.

Are there other indicators, other than population numbers, that can help define when to take
action?

group ideas;

e Recruitment rates (cow:calf ratio)

e health/disease

e change in distribution

e trends in other species such as wolves and musk ox
e change in migration pattern

Joshua Will the translation of the plan be on the final draft only or will it occur throughout
consultations?

Next Steps (Agenda # 12)
Joanna finish drafting with input and direction from this meeting

e conduct a teleconference to finish the threat assessment
¢ Mid-march have first draft for community consultations
¢ then conduct coordinated consultations (so EC will join with territories)

Lisa-Marie We will produce a meeting report, a 5 page summary of the meeting, along with the
minutes to be sent out to all participants for review and clarification as needed.

Jimmy We need funding so all stakeholders can participate in meetings.
Closing Remarks (Agenda # 13)

All participants expressed thanks and appreciation for the collaborative effort and positive
working attitudes of those involved, additional specific comments follow.

Tracy A lot was accomplished, very constructive.

Lisa good that threats were recorded as presented in March, will work toward addressing more
in the actions section from discussion.

Amy Thank you, | look forward to the next step.
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Jimmy Glad to be part of HTO. Rely on my father's and grandfather's knowledge, and hope that
the management plan will help maintain DU caribou.

Sam this is the right direction, good start

Larry Itis important to have a voice and say into what goes on

Joshua Have to do what we can to sustain caribou for future generations
John The meeting was very informative

Joe We need to continue working together

Bert NTI is committed to the process and supporting HTO's RWO's
Simon It is our food, very good to work together

Ema I learned lot and hope to keep involved in the process

Drikus A productive ,meeting, very refreshing change from PB meetings
Lisa-Marie The March meeting was a success and this meeting has kept that going
Joanna Learned a lot about DY caribou

Mathieu We are on the right path and made good progress

15:30 Meeting Adjourned
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Appendixl

Dolphin and Union Caribou Joint Management Plan Workshop

Cambridge Bay, Nunavut
January 10 — 13th, 2016

Meeting Information

Goals of the Meeting:

- Integrate community perspectives (IQ/TEK) with scientific knowledge throughout
the meeting

- Review and discuss the first draft of the Dolphin and Union Caribou Management Plan

- Review and collect feedback on key sections of management plan: species needs, threats,
management objectives and approaches, including inclusion of IQ/TEK information.

- Discuss options for harvest management model and corresponding actions

- Review new knowledge and current research

Schedule:

- Arrival in Cambridge Bay: Sunday, January 10t in the afternoon. Grocery store may be
closed by 5:00 so get groceries (if needed) before coming to the meeting room.

- Meeting:

0 Sunday — lunch served in meeting room (catered), meeting 3:00 pm to 4:30 pm
O Monday & Tuesday - 9:00 am to 5:00 pm with health breaks and lunch (catered)
0 Wednesday —9:00 to 4:00 pm with health breaks and lunch (catered)
- Breakfast and dinners will be on your own. Green Row is open for dinner 5:00-7:00 p.m. and
Arctic Islands Lodge is open for dinner from 5:00-6:45 p.m. Breakfast is available at the
Green Row.

- Departure from Cambridge Bay: Wednesday, January 13 in the evening (6:00 pm flight)

Meeting Location: Arctic Islands Lodge, medium boardroom

Accommodation: Green Row Executive Suites (transportation will be provided to and from
the airport)
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Dolphin and Union Caribou Joint Management Plan Workshop

Cambridge Bay, Nunavut
January 10 — 13th, 2016

Agenda

Sunday January 10%, 3:00 p.m. — 4:30 p.m.

1. Welcome Co-chairs — Joanna Wilson and
Mathieu Dumond

2. Opening Prayer

3. Opening Remarks Co-chairs

4. Introductions All participants

5. Outcomes/Expectations for meeting All participants

6. Review of Outcomes from March 2015 meeting Lisa Worthington
in Kugluktuk

Monday January 11, 8:45 a.m. —12:00 p.m.
7. Knowledge and Research Update

7.1. GN update Lisa-Marie Leclerc

Tracy Davison
7-2. GNWT update Matilde Tomaselli

7.3. Traditional Knowledge Research Tracy Davison
7.4. NWT Traditional Knowledge Study (tentative) susan Kutz
7.5. Health and Disease Mary Gamberg
Monday January 11", 1:00 p.m. — 5:00 p.m.
8.  Review of Draft Management Plan - Background All participants (lead presenter
Information on Dolphin and Union caribou below)

8.1 Overview of draft table of contents Lisa Worthington

8.2 Background & Species Information Lisa-Marie Leclerc
- Historical & social perspectives
- Use of the herd

- Population and Distribution

9. Review of Draft Management Plan — Threats All participants (lead presenter
to Dolphin and Union caribou below)
9.1. Threats in draft management plan Lisa Worthington (with technical

support from Lisa-Marie Leclerc
and Tracy Davison)
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Tuesday January 12", 8:45 a.m. — 12:00 p.m.

9. Review of Draft Management Plan — Threats to
Dolphin and Union caribou (continued)

9.2. Threat assessment by COSEWIC

All participants (lead presenter
below)

Amy Ganton / Justina Ray

10. Review of Draft Management Plan — Management
Framework

10.1. How the framework links to management plan
10.2. Management goal/vision & objectives

All participants (lead presenter
below)

Lisa Worthington
Lisa Worthington

Tuesday January 12", 1:00 p.m. — 5:00 p.m.

10. Review of Draft Management Plan — Management
Framework (continued)

10.3. Recommended management approaches &
actions to achieve objectives

Wednesday January 13", 8:45 a.m. — 4:00 p.m. (all day)

All participants (lead presenter
below)

Lisa Worthington

11. Options for Consideration of Harvest Management
11.1. Decision on harvest management models
11.2. Management recommendations

All participants (led by Lisa-Marie
Leclerc)

12. Next Steps

Co-chairs

13. Closing Remarks

All participants

14. Closing Prayer
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Dolphin and Union Caribou Joint Management Plan Workshop
January 11 -13, 2016, Cambridge Bay
MINUTES

Summary of the full document relevant to “BN NWMB DU Caribou_SportHunts 0516”

The Dolphin and Union Caribou Joint Management Plan Workshop was held in Cambridge Bay in January
2016 and had representatives from Environment Canada (Canadian Wildlife Service), GN-DOE, GNWT-
ENR and wildlife co-management partners in NWT (Inuvialuit Game Council/ Paulatok and Ulukhaktuk
HTC, NWT Wildlife Advisory Management Council) and Nunavut (NTI, KRWB, Bay Chimo/Bathurst Inlet,
Cambridge Bay and Kugluktuk HTOs). The working group is developing a common management plan for
the Dolphin and Union Caribou herd as required under the Species at Risk Act (Federal) and to fulfill
each jurisdiction requirements or needs.

As part of the process, harvest impacts and management frameworks were discussed leading to the
following suggestions when the herd is declining:

Declining herd scenario
group ideas;

¢ Increased monitoring and sharing of information

e Harvest Management

e sample kits (help ID decline)

e stop commercial/sport hunts

¢ Restrict industry activities on land

e NQL-bull only

e Education ; alternate wildlife, use elders

e increase communications between stakeholders

e create a working group of stakeholders or commission
e periodic review of the state of knowledge





Wildlife Management Advisory Council (NWT)

20 December 2011

Attima Hadari

Chairperson

Kitikmeot Regional Wildlife Board
P.O. Box 219

Rankin Inlet, NU

Phone: (867) 645-4860

Email: ahadlari@netkaster.ca

Re: Dolphin-Union Caribou Harvest Levels
Dear Attima:

The Wildlife Management Advisory Council (Northwest Territories) (WMAC (NWT) or the
Council) at their September 6-7, 2011, Regular Meeting in Whitehorse discussed the current level
of harvest of Dolphin-Union Caribou. The Council decided to follow-up directly with the
Kitikmeot Regional Wildlife Board regarding our July 27, 2011, letter (attached for reference) to
the Nunavut Wildlife Management Board.

The Council’s understanding of the best available information is that Dolphin-Union Caribou
(also locally called Island Caribou) is that there may be a deterioration of the health in the herd
and an increase of predators on the herd’s summer range. Additionally, the Nunavut subsistence
harvest on this herd is currently estimated to be between 2000 to 3000 animals annually
representing a level of harvest between 7 and 11% of the 2007 herd estimate. The Council has
noted that harvest rates between 7-11% may be sustainable for increasing caribou populations,
but it would certainly not be sustainable over the long term, and there is no evidence that the
Dolphin-Union population of Caribou is increasing.

Inuvialuit and Inuit share co-management responsibilities for Dolphin-Union Caribou as they are
a shared resource between the communities of Kugluktuk, Cambridge Bay, Bathurst Inlet, and
Umingmaktok in Nunavut, and Ulukhaktok and Paulatuk in the NWT.

The WMAC (NWT) would like to start a discussion with the Kitikmeot Regional Wildlife Board
regarding possible management or conservation actions that could be implemented
collaboratively.

Yours truly

Larry Carpenter
Chair, WMAC (NWT)



https://iqalukpik.jointsec.nt.ca/owa/redir.aspx?C=a47784b584b84ad884457703481180df&URL=mailto%3aahadlari%40netkaster.ca



Frank Pokiak, Chair — Inuvialuit Game Council, igs-js@jointsec.nt.ca
Drikus Gissing, Wildlife Director — DoE, GN DGissing@GOV.NU.CA
Richard Conally, Nunavut Wildlife Secretariat,lydia@qginig.com

Lynda Yonge, Wildlife Director, ENR, GNWT, Lynda_Yonge@gov.nt.ca
Stephen Charlie — Regional Superintendent, Inuvik Region, ENR, GNWT,
Stephen_Charlie@gov.nt.ca

Paulatuk HTC, phtc@live.com

Ulukhaktok HTC. Ohtc2010@hotmail.com

Kugluktuk HTO, kugluktukhto@qinig.com

Cambridge Bay HTO, ehtocbh@dqinig.com

Bathurst Inlet HTO, ehtocbh@qinig.com

Umingmaktok HTO, ehtoch@qinig.com

The Joint Secretariat - Inuvialuit Settlement Region
P.O. Box 2120 Inuvik, Northwest Territories, Canada X0E 0TO
tel: (867) 777-2828 fax: (867) 777-2610 email: wmacnwt@jointsec.nt.ca
www.jointsecretariat.ca/wmacnwt/aboutus.htm
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SUBMISSION TO THE

NUNAVUT WILDLIFE MANAGEMENT BOARD

FOR

Information: Decision: X

Issue: Modification to existing Total Allowable Harvest levels for Baffin Bay Narwhal
Stocks and Narwhal in Jones and Smith Sounds, Nunavut and Approval of the
Narwhal Flexible Quota System

Background

In August 2013, Fisheries & Oceans Canada (DFO) conducted the first within season aerial
survey of the six Canadian narwhal summer aggregations in the high Arctic: Somerset Island
stock, Admiralty Inlet stock, Eclipse Sound stock, East Baffin Island stock in the Baffin Bay
population; and the Jones and Smith Sounds stocks near Grise Fiord (Figure 1). DFO Science
used the results of this survey to estimate the abundance of narwhal and calculate Total
Allowable Landed Catch (TALC) recommendations for each of these stocks (Table 1). In
general, the 2013 abundance estimate for the Canadian high Arctic narwhal is higher than
previous estimates with the exception of the Eclipse Sound stock, which saw a decrease of
almost half from the previous 2004 survey (Tab 1- Abundance estimates of narwhal stocks in the
Canadian High Arctic in 2013).

Science advice was also received on the sustainability of the “flexible quota system” that has
been used on an interim basis since 2013. This flexible quota system allows for the carry-over of
unused TAH to be used in the subsequent hunting season.

The science advice indicates that the flexible TAH system and tag transfer policy currently being
used for narwhal is sustainable, as long as the total hunting mortality over the five-year period
does not exceed five times the annual Potential Biological Removal (PBR) level (Tab 2-
Sustainability of a Flexible System of Total Allowable Annual Catches of Narwhals).

Narwhal are designated as Special Concern by the Committee on the Status of Endangered
Wildlife in Canada (COSEWIC). They are also listed on Appendix Il of the Convention on
International Trade in Endangered Species of Flora and Fauna (CITES) and a non-detriment
finding (NDF) from the DFO Scientific Authority is required to obtain a CITES Export/Re-
export permit for international trade of narwhal products from Canada. There is currently a
standing positive NDF for all narwhal stocks in Canada.





Based on the lower 2013 abundance estimate for the Eclipse Sound narwhal stock, the existing
Total Allowable Harvest (TAH) of 236 would need to be reduced to 134, in line with the new
TALC advice, for the DFO Scientific Authority to issue a positive NDF finding for this stock
and therefore maintain the ability to internationally export narwhal products harvested from the
Eclipse Sound stock.

Community consultations on the Science advice for narwhal management

DFO conducted consultations with potentially affected Inuit on management options to
implement the new science advice and the flexible quota system. The consultation process had
two components: (1) in-person consultations with the communities of Arctic Bay, Pond Inlet,
Clyde River and Qikigtarjuaq April 18-22, 2016; and (2) written consultations with the
remaining communities that harvest from the Baffin Bay, Jones and Smith Sounds narwhal
stocks, as well as the Kitikmeot and Qikiqgtaaluk Wildlife Boards.

DFO was seeking input on:
1. Proposed TAH modifications, specifically, to modify the existing TAHs for the Baffin

Bay and Jones and Smith Sounds narwhal Management Units based on the 2013
survey results; and

2. The formal implementation of the “narwhal flexible quota system” and tag transfer
policy phase Il (Tabs 2 and 3).
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Figure 1. Map of High Arctic narwhal summer aggregations (source: NAMMCO/SC/21-JCNB/SWG/14-05).





Table 1. New Total Allowable Landed Catch (TALC) science recommendations for narwhal stocks based on the
2013 aerial survey results (CSAS SAR June 2015) in comparison to the current Total Allowable Harvests (TAH).

Narwhal Stock Management Current TAH* New TALC (TAH)

Unit Recommendations
Somerset Island Sl 532 658
Admiralty Inlet Al 233 389
Eclipse Sound ES 236 134
East Baffin Island EBI 122 206
Unassigned Jones Sound 76

50**

Unassigned Smith Sound 77

* established by the NWMB in 2013 and approved by the Minister of DFO
** while there is no TALC, the Minister did approve a Total Allowable Harvest (quota) of 50 for both areas
combined.

In-Person Consultation Results (included a meeting with the HTO and a public meeting in each
community)

Modification of the TAH:

e The communities of Arctic Bay, Clyde River and Qikiqgtarjuaq appeared to be in general
support of the proposed TAH modifications for Admiralty Inlet and East Baffin Island
narwhal stocks.

e The community of Pond Inlet did not support the recommended TAH modification for
the Eclipse Sound stock.

0 The HTO suggested that the decrease in the abundance estimate for Eclipse Sound
was a result of ship traffic, whales moving all over the place (including to
Western Nunavut communities), and difficulty in counting submerged whales.
The community stated that the numbers of narwhal vary from year to year.

0 The HTO explained that there was a lot of movement by narwhal between
Admiralty Inlet and Eclipse Sound and suggested that if the count had been done
at a different time of year it is possible that there would have been a decrease in
Admiralty Inlet and an increase in Eclipse Sound abundance estimates.

0 The HTO wanted to maintain the status quo (i.e. the TAH that was established in
2013) for a period of five years.

@]

Implementation of the Narwhal Flexible Quota System:
e The were no concerns raised about implementation of the flex quota system from the
communities of Arctic Bay and Pond Inlet;
e There appeared to be support for implementation of the flex quota system from the
communities of Clyde River and Qikigtarjuag.





Implementation of Tag Transfer Policy Phase II:
e There were no concerns raised about implementation of tag transfer phase Il from the
communities of Arctic Bay and Pond Inlet;
e There appeared to be support for implementation of tag transfer policy phase Il from the
communities of Clyde River and Qikigtarjuaq subject to support from QWB and DFO.

CITES (the Convention on International Trade in Endangered Species of Wild Fauna and Flora)

e Arctic Bay, Clyde River, and Qikigtarjuaq: There were no concerns raised about these
points during both the community and HTO meetings.

e Pond Inlet: The HTO said that Inuit are less concerned about selling narwhal products
internationally and more interested in harvesting for food.

A full report on the consultation results can be found in TAB 4.

Written Consultation Results

DFO invited other affected HTO and community members to participate in the written
consultation process by providing comments or concerns on the proposed TAH modifications
and implementation of the flex quota system, by May 31, 2016 (Tab 5). The communities
participating in the written consultations harvest from narwhal stocks where DFO is
recommending an increase in the TALC/TAH.

DFO will provide additional information on the written consultation results at the NWMB’s June
2016 meeting

Proposed changes to the current narwhal management regime

Changes to the current narwhal management regime are being proposed for the conservation of
narwhal stocks and populations and to ensure that Inuit harvesting is restricted only to the extent
necessary to achieve conservation purposes. This will provide for sustainable harvesting
activities and the retention of associated economic opportunities. In addition, the formal
implementation of the flex quota and tag transfer system will provide harvesters, HTOs and
RWOs increased flexibility in harvest allocations and utilization.

Recommendations:
DFO is requesting approval from the NWMB on the following:

e Modify the existing TAHSs for the Baffin Bay and Jones and Smith Sounds narwhal
Management Units based on the 2013 survey results identified in Table 1 (NLCA s
5.2.33(d)).

e Formally approve the Narwhal Flexible Quota System and Tag Transfer Policy Phase 11
(NLCA s5.5.2.33(k)).





The goal is to have a final decision approved by the DFO Minister and ready for implementation
for the 2017 harvest season

TAB 1 - DFO Science Advice- Abundance estimates of narwhal stocks in the Canadian High
Arctic in 2013.

TAB 2 — DFO Science Advice- Sustainability of a Flexible System of Total Allowable Annual
Catches of Narwhals.

TAB 3 — Narwhal flexible quota system

TAB 4- Consultation Results — “What We Heard” Document

TAB 5- Written Consultation Letter

Submitted by:
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Fisheries & Oceans Canada
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ABUNDANCE ESTIMATES OF NARWHAL STOCKS IN THE
CANADIAN HIGH ARCTIC IN 2013

Narwhal (Monodon monoceros) =m,
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Eclipse Sound
5 7o
Inglefield Bredning
Jones Sound
Melville Bay

Smith Sound
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Figure 1. Map of the six Canadian narwhal summer
aggregations as well as two aggregations in Greenland
recognized as part of the Baffin Bay population by the Canada-
Greenland Joint Commission on Conservation and
Management of Narwhal and Beluga (source:
NAMMCO/SC/21-JCNB/SWG/14-05).

Context:

In August 2013, a series of aerial surveys were conducted for the four recognized Canadian stocks of the
Baffin Bay narwhal population as well as the putative Jones Sound and Smith Sound stocks. For the first
time, abundance estimates for all of these stocks were made in the same year.

The Nunavut Wildlife Management Board (NWMB) establishes Total Allowable Harvest levels for narwhals
in the Nunavut Settlement Area. Fisheries and Oceans Canada (DFO), in close collaboration with co-
management partners, has implemented an Integrated Fisheries Management Plan for narwhals. DFO
Ecosystems and Fisheries Management Sector asked for advice on sustainable harvest based on the 2013
surveys for the Nunavut narwhal summering stocks. This science advisory report presents information on
the updated abundance estimates and advice on sustainable narwhal harvest based on the Potential
Biological Removal method.

This Science Advisory Report is from the October 20-24, 2014 annual meeting of the National Marine
Mammal Peer Review Committee (NMMPRC). Additional publications from this meeting will be posted on
the DFO Science Advisory Schedule as they become available.
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SUMMARY

o An aerial survey was conducted for six harwhal summering aggregations (hereafter
referred to as stocks) in the Canadian High Arctic in August 2013. This is the first time that
a survey counted all of the Canadian High Arctic narwhal stocks during one summer, and
the first time for narwhals in Jones Sound and Smith Sound. The total estimate for the
Canadian High Arctic was 141,909 (Coefficient of Variation, CV by stock ranged from 20
to 65%) narwhals.

o This survey combined two abundance estimation methods that were summed to produce
an estimate of total abundance:

1) spatial modelling was used to estimate densities in narrow fiords; and

2) mark-recapture distance sampling was used to estimate narwhal density from line
transects elsewhere.

o Total abundance estimates include a correction for perception bias (caused by observers
missing narwhals present at the surface) estimated from duplicated sightings between the
primary (front) and secondary (rear) observers.

o Abundance estimates were also corrected for availability bias (to account for the fraction
of time diving whales are visible near the surface) computed from the percentage of time
satellite-tagged narwhals spent within 2 meters of the surface (or 1 meter in fiords with
murky waters). The correction for availability bias was 2.94 (and 4.53 in fiords of East
Baffin Island).

. Stock specific abundances rounded to 500 were 12,500 for Jones Sound, 16,000 for
Smith Sound, 50,000 for Somerset Island, 35,000 for Admiralty Inlet, 10,500 for Eclipse
Sound, and 17,500 for East Baffin Island for a total of 142,000 narwhal in the Canadian
High Arctic.

o Assuming fidelity of narwhals to six specific summering stocks and based on the
abundances estimated in 2013, the Total Allowable Landed Catch (TALC) advice for the
six summering stocks are 76 for Jones Sound, 77 for Smith Sound, 658 for Somerset
Island, 389 for Admiralty Inlet, 134 for Eclipse Sound, and 206 for East Baffin Island for a
total of 1,540 narwhals per year. If narwhals from the Eclipse Sound and Admiralty Inlet
areas are considered as belonging to a single unit, the TALCs cannot simply be summed.
The TALC advice for a combined unit would be 542 narwhals.

. Allocation of the catch to communities should be done in a way that accounts for the
seasonal hunts of mixed stocks.

INTRODUCTION

In Canada, the Baffin Bay narwhal population is currently managed as four summering stocks,
each represented by a different geographic aggregation, i.e., Somerset Island (SlI), Admiralty
Inlet (Al), Eclipse Sound (ES) and East Baffin Island (EB). A humber of narwhal aerial surveys
were conducted by DFO in the eastern Canadian Arctic from 1975 to 2011 to estimate the
abundance of different stocks within the Baffin Bay population (DFO 2012, Doniol-Valcroze et
al. 2015a). Most of the previous abundance estimates were known to be incomplete. Narwhals
are also known to occur elsewhere in the Canadian High Arctic during summer (e.g., Parry
Islands, Cambridge Bay), but no narwhal surveys have been conducted in these areas. In 2013,
two narwhal aggregations provisionally identified as Jones Sound and Smith Sound stocks were
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surveyed. No previous survey has counted all of the known High Arctic narwhal stocks during
one summer.

Narwhals summering in the Eastern Canadian Arctic are designated as Special Concern by the
Committee on the Status of Endangered Wildlife in Canada (COSEWIC) and are a priority
fishery for DFO. Narwhal are listed on Appendix Il of the Convention on International Trade in
Endangered Species (CITES), and a non-detrimental finding (NDF) decision from the DFO
Scientific Authority is required to obtain a CITES Export/Re-export permit to export narwhal
products internationally. Harvested narwhals from Canadian management units are considered
ineligible for international trade if the harvest exceeds the Total Allowable Landed Catch (TALC)
recommendation for a population. Under CITES requirements, updated science and a
documented management approach are required to confirm sustainable narwhal management
to allow for international trade.

This Canadian Science Advisory Secretariat (CSAS) Science Advisory Report provides updated
scientific advice regarding TALC levels for each of the Baffin Bay narwhal stocks, and for
narwhals in Smith and Jones Sounds.

ANALYSIS
Survey methods

The survey was designed to cover the six known summering stocks of narwhal (Figure 1) in the
Canadian High Arctic simultaneously (Doniol-Valcroze et al. 2015b). Narwhal are thought to
exhibit strong site fidelity to their summering grounds. However, recent evidence suggests that
limited mixing between summering areas does occur (Dietz et al. 2001, Heide-Jgrgensen et al.
2002, Watt et al. 2012). Thus, the survey covered all six areas within one month using three
aircraft to avoid double counting. Priority was given to Jones Sound, Smith Sound and
Somerset Island areas because no previous surveys had been done in Jones Sound and Smith
Sound in August and the Somerset Island abundance estimate was 17 years old.

Each stock range was divided into several strata (Figure 2), based on geographic boundaries as
well as expected densities of narwhals inferred from past surveys. When such information was
not available, traditional Inuit knowledge and/or observations from a reconnaissance survey
flown in 2012 were used to determine survey strata. Survey transects were regularly spaced
and oriented in a direction perpendicular to the longest axis of the stratum (Figure 2). A
combination of parallel line transects and zig-zag transects was used to survey small areas with
expected high narwhal densities (parallel lines) and large areas with expected low densities (zig
zag). An effort was made to survey each stratum within 1-2 days.

Narwhals tend to aggregate in deep fiords when the ice melts in the summer (Dietz et al. 2001).
Because most fiords are narrow, have complex shape and can be steep-walled, they cannot be
surveyed using line transect methods and thus, standard distance sampling estimation methods
cannot be applied. Therefore, separate survey and analytical methods were developed for the
fiord strata (Doniol-Valcroze et al. 2015a) with each fiord considered a primary sampling unit
and abundance estimated for each separately.

The survey was designed as a double-platform experiment with independent observation
platforms at the front (primary) and rear (secondary) of the survey aircraft. Each of the three
survey aircraft was assigned a team of four observers, and each observer was assigned a
specific bubble window for the duration of the survey. The two observers stationed on the same
side of the aircraft were visually and acoustically isolated to ensure independence of their
detections. Each of the three survey teams included a trained Inuit observer, and when surveys
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were conducted close to a community, participation of a local hunter was encouraged. Overall,
Inuit groups were intimately involved with survey planning and design.
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Figure 2. a.) Map of planned survey strata (blue polygons), transect lines (red lines), and fiord strata (red
areas). Al: Admiralty Inlet. BF: Baumann Fiord. BS: Barrow Strait. CS: Cumberland Sound. EB: East
Baffin Island. ES: Eclipse Sound. FBN: Foxe Basin North. FBS: Foxe Basin South. GB: Gulf of Boothia.
JS: Jones Sound. LS: Lancaster Sound. NB: Norwegian Bay. PRI: Prince Regent Inlet. PS: Peel Sound.
SS: Smith Sound. Communities (black dots): 1. Gjoa Haven; 2.Taloyoak; 3. Kugaaruk; 4. Repulse Bay; 5.
Hall Beach; 6. Igloolik; 7. lgaluit; 8. Pangnirtung; 9. Qikigtarjuaq; 10. Clyde River; 11. Pond Inlet; 12.
Arctic Bay; 13. Resolute; 14. Grise Fiord; 15. Qaanaaq (Greenland). b.) inset : zoom of the Eclipse Sound
stratum (boxed area).

Observers recorded sightings on a hand-held recorder indicating the time at which a group of
narwhal was first seen and the time at which the group was abeam of the aircraft. Additional
information was recorded with the following priority:

1) number of narwhals in a group (defined as two or more narwhals within one or a few
body lengths of each other and oriented in the same direction),

2) perpendicular distance to sighting; and
3) other variables (direction of movement, presence of young, number of tusks).

The position and altitude of the aircraft was recorded every 2 seconds.
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Statistical analysis

Distance sampling methods were used to estimate the density of narwhals within the surveyed
area. These methods assume that the probability of detecting a narwhal is a function of the
distance from the track line. However, observers can miss narwhals present at the surface.
Thus, a perception bias must be estimated (Marsh and Sinclair 1989). A mark-recapture method
on duplicated sightings by two observers on the same side of an aircraft was used to estimate
the perception bias (Laake and Borchers 2004). The identification of duplicate sightings is not
obvious and a novel data-driven approach was developed to sort single and duplicate sightings
made during the 2013 survey (Pike and Doniol-Valcroze 2015). While most previous studies
used ad-hoc methods and arbitrary threshold for this task, the method used in this study was
based on four weighted covariates.

A detection function was computed using perpendicular distance of all sightings (duplicates
were removed) in all strata. Akaike Information Criteria were used to select the best-fitting
detection function (Buckland et al. 2001) and associated environmental covariates (Marques et
al. 2007) including ice cover, cloud cover, sea state and glare.

For the fiord strata, density and abundance were estimated using spatial modeling (Doniol-
Valcroze et al. 2015a). The number of narwhals seen in surveyed segments of each fiord was
modeled using Generalized Additive Models. The variables included in the models were
distance from shore and distance from the mouth of the fiord. The best model for each fiord was
selected based on maximum likelihood and used to predict the abundance of narwhals across
the entire fiord. Density estimates were computed by dividing predicted abundance by the total
area of the fiord. Total abundance for all fiord strata was computed by averaging the densities of
all fiords weighted by their respective area, and multiplying it by the total area of all fiords in a
given stratum.

Narwhals that were not at the surface of the water at the time of the survey could not be seen
by observers causing an availability bias (Marsh and Sinclair 1989). Thus, the number of
narwhals counted in the survey must be corrected for availability. Experiments with model
narwhals showed that they could be detected on planes when they were within 2 m of the
surface (Richard et al. 1994). However, in some fiords with murky waters, we assumed narwhal
could only be detected down to 1 m. Based on data from 24 narwhals fitted with satellite tags
near the communities of Arctic Bay and Pond Inlet every August from 2009 to 2013, narwhals
spend 31.4 + 1.1% of their time within 2 m of the surface, and 20.4 + 0.8% within 1 m (Watt et
al. 2015).

The Potential Biological Removal (PBR) method (Wade 1998), corrected to include hunting
losses (i.e., animals that are struck and lost), was used to calculate the recommended TALC:
PBR

TALC = —
LRC

where,
PBR = 0.5 X Ry gy X Njpin X E-

The hunting loss rate correction (LRC) was equal to 1.28 (Standard Error, SE=0.15, Richard
2008). R4y » the maximum rate of increase for the stock, was set to 0.04 (the default value for
cetacean when unknown, Wade 1998). N,,,;,, is the 20th percentile of the log-normal distribution
of N. The recovery factor for the population ( E.) was set at 0.5 for the Jones Sound and Smith
Sound stocks (to account for uncertainty in stock structure and narwhal movements), and at 1.0
for the other stocks (value suggested for large populations).
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Results

The timing of the ice break-up in the northern parts of the survey range during the summer of
2013 affected the timing and coverage of portions of the survey areas. Nevertheless, all stocks
were completely surveyed with the exception of Smith Sound. The global average group size
was 2.76 (CV 3.8%), and stratum-wide mean group sizes ranged from 1 to 3.08. Figure 3 shows
the location of the individual sightings of narwhal groups. The estimated abundances for each
stock are given in Table 1. The total corrected estimate for the Canadian High Arctic narwhal
population was 141,909 narwhals (including 7,038 narwhals estimated in fiords). The weighted
correction factor used was equal to 2.94 (CV 3.4%). This value, based on the recommended
instantaneous correction factor of 3.18, is for survey strata occurring in clear waters (Watt et al.
2015) and was weighted for an average observer search time of 4.3 seconds. From these
abundance estimates, the combined TALC for the Baffin Bay population was 1,540 narwhals.
TALC for each summering stock is given in Table 2.
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Figure 3. Unique sightings of narwhal groups made during the 2013 High Arctic Cetacean Survey (red
circles). Lines represent transects flown with color scale showing Beaufort conditions.
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Table 1. Area surveyed, survey coverage, narwhal sightings (surface abundance), and corrected
abundance estimates by summer stock. The weighted correction factor used was 2.94 (CV 3.4%), except
in East Baffin Island fiords where it was 4.53 (CV 3.8%).

Stock / Percentage Surface Abundance

Stratum Area (kmz) surveyed abundance (corrected) CcvV
Jones Sound 35,357 13% 4,316 12,694 0.33
Smith Sound 40,669 4% 5,563 16,360 0.65
Somerset
Island 115,309 9% 16,921 49,768 0.20
Admiralty Inlet 9,419 26% 11,915 35,043 0.42
Eclipse Sound 8,459 26% 3,566 10,489 0.24
East Baffin
Island 53,510 8% 3,799 17,555 0.35
Combined
AI+ES 17,878 26% 15,481 45532 0.33

Table 2. Total allowable landed catch (TALC) for the six Canadian summer stocks of narwhals in the
Canadian High Arctic. The recovery factor (Fr) was set at 0.5 for the Jones Sound and Smith Sound
stocks to account for uncertainty in stock structure and narwhal movements. Fr of 1.0 was set for the
other stocks as suggested for large populations with additional stock assessment information.

Summer Stock Nmin TALC
Jones Sound (/Fr=0.5) 9,714 76
Smith Sound (/Fr=0.5) 9,897 77
Somerset Island 42,081 658
Admiralty Inlet 24,895 389
Eclipse Sound 8,564 134
East Baffin Island 13,214 206
TOTAL 108,365 1,540
Combined Al + ES 34,716 542

Sources of Uncertainty

e An accurate abundance estimate of a population requires that the entire distribution range
must be surveyed (Buckland et al. 2001). The summering range of narwhals in Smith and
Jones Sounds is currently not well understood. For the Somerset Island stock, we chose not
to survey the extreme western and southern parts of their distribution. We assumed these
areas are used following ice melt in the core areas of Peel Sound and Prince Regent Inlet.
Narwhals also occupy areas where they are not hunted and outside of the survey area (e.g.,
Parry Channel region). However, we assume they occur at low densities and would not
impact community TALC.

e Narwhal sightings were extremely clustered in Eclipse Sound and Admiralty Inlet which
increased uncertainty around the estimate (CVs) and could introduce bias.

¢ Although a pooled TALC is provided for Al and ES, connectivity between these stocks
remains a source of uncertainty. There have been no new analyses to confirm new stock
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structure. Future research is required to assess connectivity between the two stocks and is
particularly relevant given the industrial activity and increased shipping occurring in the
region.

e For the Jones Sound stock, relatively large numbers of narwhals were found in Norwegian
Bay. Only a few narwhals were seen in the Jones Sound stratum itself, which is where most
of the hunting takes place due to proximity to the community of Grise Fiord.

e Smith Sound could not be surveyed completely because of unfavorable weather conditions.
The density estimate is based on relatively few lines in the northern part of the stratum, and
therefore it cannot be extrapolated to the entire stratum. Instead, the density estimate was
extrapolated to the area of the survey effort only. This resulted in an estimate that is more
precise, but should be considered a minimum estimate of narwhal abundance in Smith
Sound. We anticipate that this stock will be further sub-divided once more information is
available on movements. The relationship between Smith Sound narwhals, the four
recognized Baffin Bay stocks and the Inglefield Bredning stock in Greenland is unclear.

e The proportion of sightings made by both front and rear observers was relatively low during
this survey, resulting in a low detection probability and a large precision bias correction.
Surveys with low detection probability result in higher abundance estimates than surveys
with high detection probability. Because the number of duplicate sightings between
observers was relatively low the estimates from this survey might have been inflated.

CONCLUSIONS

This survey provided current abundance estimates for four Baffin Bay narwhal stocks in
Canadian waters that improved their precision and resulted in new PBR estimates for each
stock. Also, the first summer abundance estimates have been calculated for narwhals in the
Smith Sound and Jones Sound areas. Concurrent, long-term telemetry studies of diving
behaviour were critical to obtaining estimates of availability bias. Abundance estimates also
were improved by implementing new analysis techniques to address specific challenges
associated with narwhal use of fiords.
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SUSTAINABILITY OF A FLEXIBLE SYSTEM OF TOTAL
ALLOWABLE ANNUAL CATCHES OF NARWHALS
(Monodon monoceros)

Narwhal (Monodon monoceros) by R. Phillips.

Figure 1. Approximate areas where Canadian
summering aggregations of narwhals occur: A -
Somerset Island, B - Admiralty Inlet, C - Eclipse
Sound, D - East Baffin Island, E - Northern Hudson
Bay. Other areas where narwhals are known to
occur in summer: F - Parry Islands, G - Jones
Sound, H - Smith Sound) [adapted from DFO 2011].

Context

There are presently five recognized narwhal summering stocks in the Canadian Arctic: Somerset Island,
Admiralty Inlet, Eclipse Sound, East Baffin Island, and Northern Hudson Bay (Fig.1 A-D). Hunts on these
narwhal stocks are managed by setting an annual Total Allowable Landed Catch (TALC) for each stock
for a five-year period. The TALC is based on a Potential Biological Removal (PBR) estimate calculated for
each stock, minus estimated hunting losses (i.e., struck and lost). The present analysis is in response to
requests by Resource Management (RM) for peer reviewed science to address the questions of
sustainability of a flexible TALC system for narwhals. There are also narwhals summering in Jones
Sound, Smith Sound and the Parry Islands water (Fig. 1 F-H). Their stock definition and status is
uncertain but advice given here would apply once assessments allow the setting of total allowable land
catch limits.
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Central and Arctic Region Narwhal Harvest Credit System

SUMMARY

° There is a desire on the part of Inuit to have a "flexible quota system" management
provision implemented in narwhal hunts, similar to what was employed under Community
Based Management (CBM) of narwhal in Nunavut, i.e., to carry-over (credit) unused Total
Allowable Landed Catch (TALC) for use in the subsequent hunting season or to borrow
(debit) from the following years’ TALC for use in the current hunting season

. Results of a deterministic model to investigate the robustness of a flexible TALC system
clearly indicate that, for the scenarios investigated, such a management approach is
sustainable, as long as the total hunting mortality over the five year period does not
exceed five times the annual PBR.

o Key assumptions of the deterministic model are:

a. birth and death rates are constant,

b PBR is updated every ten years with new abundance estimates,
C. Hunting loss is a constant fraction of TALC, and
d

flexible hunting limits are adhered to by all and landed catches are reported exactly
(i.e., no implementation errors).

o Process error model results, which account for some variability of birth and death rates,
showed a greater risk of the population becoming depleted under certain credit or debit
scenarios but the risk was similar to the base scenario run for comparison where no debit
or credit was applied.

o Better estimates of hunting loss rates would increase confidence in model results. These
model results do not account for impacts of large ice entrapment mortality. These are rare
events and have been the subject of previous science advice. A more detailed
assessment of population trend would be warranted were there evidence of deterministic
environmental effects on narwhal birth and death processes.

INTRODUCTION

There are presently five recognized narwhal summering stocks in the Canadian Arctic:
Somerset Island, Admiralty Inlet, Eclipse Sound, East Baffin Island, and Northern Hudson Bay.
Hunts on these narwhal stocks are managed by setting an annual Total Allowable Landed
Catch (TALC) for each stock that remains constant for a five-year period. The TALC is based on
a Potential Biological Removal (PBR) estimate calculated for each stock, minus estimated
hunting losses. The present analysis is in response to requests by Resource Management (RM)
for peer reviewed science to address the questions of sustainability of a flexible TALC system
for narwhals.

Question 1: Is it sustainable if Arctic Bay and Pond Inlet exchange their unused spring and fall
Marine Mammal Tags for use by either community during their migratory (spring/fall) narwhal
hunts? The same question was also posed for Clyde River and Qikigtarjuag.

Question 2: Harvest credit (or carry-over) in a five year period:
a. Is 100% carry-over for one year sustainable?
b. What % carry-over for one year is sustainable?

c. What % cumulative carry-over is sustainable over consecutive years (up to five years)?
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Question 3: Harvest debit (or borrow-back) in a five year period:
a. Is 100% borrowing from the following year sustainable once in a five year period?
b. What % borrowing from the following year is sustainable?

c. Can the total five consecutive years’ total allowable catch be allocated to each year, in a
five year period, any way the hunters choose as long as the sum of the five-years of
catch does not exceed that total?

Question 4: How sustainable would a hunting mortality of five times the total allowable catch if
applied to any one year of a five year period?

ASSESSMENT

Question 1: This question was addressed by previous science advice (Richard 2011). In short,
the two communities in question,

a. Arctic Bay and Pond Inlet, or

b. Clyde River and Qikigtarjuag, are hunting from the mixed stocks in spring and fall and
therefore are taking from the same stocks’ TALCs.

Consequently, the harvest credits are transferable between Arctic Bay and Pond Inlet, or
between Clyde River and Qikigtarjuaq without invalidating previous advice on the sustainability
of the affected stocks.

The remaining four questions required new analyses. They were performed using a variant of
the Wade (1998) PBR robustness trial method, where a proportion of the PBR for a stock was
either carried over (credited) to the subsequent year to make-up for a low catch year or
borrowed (debited) from the next year if a given year’s catch was higher than the annual PBR.
Several scenarios were modelled in deterministic projections for 100 years, as in Wade (1998),
varying start populations from 5,000 to 15,000 and recovery factors from 0.5 to 1. The details of
the simulations are given in Richard and Young (2015).

In all cases, more than 95% of projected populations reached sizes in excess of the Maximum
Net Productivity Level. The results of these simulations of flexible catch limits did not depart
much from the base models, where no credits or debits were exercised.

The same simulations were done with an added parameter for process error, i.e., a parameter
simulating variation in population dynamics (Richard and Young 2015). This process error,
arbitrarily set at 0.05, to reflect our belief that narwhals do not have highly variable population
dynamics, resulted in more variable results for debit or credit scenarios than the deterministic
runs, but none of scenario results were significantly worse than the results of base models
without debits or credits.

These results indicate that a system of flexible Total Allowable Landed Catches is sustainable,
as long as the total hunting mortality over each five-year period does not exceed five times the
PBR for that period. The modelling results also show that the choice of a fixed recovery factor
of 1 does not significantly increase the risk to sustainability of credit or debit scenarios.

Sources of Uncertainty

The above conclusions are based on models with some important assumptions. The first is that
TALCs are a constant fraction of total hunting mortality, i.e., that hunting losses are constant
and very similar to what was used to provide TALC advice for narwhal stocks (0.28 from
Richard 2008). Hunting losses may in fact vary from area to area, from season to season and
with different hunting methods. Unfortunately, we have insufficient data at present to determine
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those variations and apply them in modelling. Nevertheless, the PBR method has been shown
to be robust to under-estimates of actual hunt mortality (Wade 1998).

Second, we assume that sources of human-induced narwhal mortality other than total hunting
mortality (landed catch and hunting loss) are negligible. We have no reason to believe otherwise
at present.

Third, we assume that flexible hunting limits are adhered to by all and that landed catches are
reported exactly, that there are no implementation errors. Presently, we know of no reason to
believe that narwhal landed catches are not reported accurately, but there have been no
independent studies to verify this assumption. Perhaps this concern is moot as the latest
records of narwhal catches (DFO) indicate that landed catches are, in many cases, lower than
TALCs.

The models do not take into account the impact of rare ice-entrapment mortality, nor do they
include environmental effects that might negatively impact birth and death processes in narwhal
populations. Large ice entrapments are rare but can have a significant short-term impact on
population trend. Science advice on one such entrapment event can be found in DFO (2012).
Environmental impacts on birth and death processes in narwhal populations are unknown at
present but, should there be evidence of long-term negative effects, more detailed narwhal
population assessments would be needed.

CONCLUSIONS

These results are encouraging for the implementation of flexible TALCs, as they show little
additional risk to the narwhal stocks from implementation of flexible TALCs. If a flexible TALC
system is implemented, the five-year total landed catch should not exceed five times the annual
TALC for each stock.

SOURCES OF INFORMATION

This Science Advisory Report is from the October 20-24, 2014 Annual Meeting of the National
Marine Mammal Peer Review Committee (NMMPRC). Additional publications from this meeting
will be posted on the Fisheries and Oceans Canada (DFO) Science Advisory Schedule as they
become available.
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Marine mammal tag transfer policy and five-point narwhal quota carry-over rule

Phase One': Marine Mammal Tag transfers for narwhal harvesting when stocks are
not mixed>.

The purpose of Marine Mammal Tag transfers is to assist Regional Wildlife Organizations
(RWOs) to:

1.

3.

Cover off over-harvest of a Community Harvest Limit (CHL) by allowing the exchange
of unused Marine Mammal Tags between communities within the management unit,
during the current narwha! harvesting year

Plan for, and allow, transfers of Marine Mammal Tags between communities within a
management unit, during the current narwhal harvesting year, to maximize harvests
in response to year to year variance in narwhal availability.

When there are not enough unused Marine Mammal Tags available for exchange,
reconcile over-harvests within the management unit by reducing the following year’s
allocation and harvest from the community that over-harvested

General provisions of Phase One:

1.

5.

Following the establishment of a Total Allowable Harvest Level (TAH) and Basic
Needs Level (BNL) for each narwhal stock/population and the establishment of
corresponding management units based on known summering areas, the BNL for
each stock/population will be allocated annually, by the RWO to the Hunter and
Trappers Organizations (HTO), in each management unit. The allocation will be in the
form of Community Harvest Limits. Depending on whether or not a community
harvests from mixed migratory stocks, each community will receive either an All-
Season Community Harvest Limit, or a Summer-Season and Migratory-Season
Community Harvest Limit. The number of Marine Mammal Tags a community
receives will correspond to its Community Harvest Limit(s) (All- Season, Summer-
Season and Migratory-Season).

A valid Marine Mammal Tag is required to hunt a narwhal.

Individual Marine Mammal Tags may only be used to land one narwhal.

Marine Mammat Tags may only be used in the harvest season for which they were
issued. At the end of the season, any unused tags expire and cannot be used in

subsequent years.

The transfer of Marine Mammal Tags is not permitted between management units.

! These basic transfer provisions will be amended/expanded as required to reflect DFO Science advice on
incorporation of mixed stock transfer in phase two and to reflect DFO Science advice on incorporation of a
flexible quota system to the tag transfer policy in phase three (see figure 1).

2 In the four Baffin Bay management units, stocks are not mixed when whales are in their summering areas. In
the Northern Hudson Bay management unit, the stock is not mixed throughout the entire year





6.

7.

10.

11.

Transfers of Marine Mammal Tags are subject to RWO(s) pre-approval.

Marine Mammal Tag transfers between communities in a management unit are
allowed for harvesting when stocks are not mixed, for the purposes identified above
(i.e. to cover off an individual community’s over-harvest, to maximize harvests or to
reconcile over-harvests within the management unit) subject to pre-approval by the
RWO(s).

Marine Mammal Tag transfers cannot occur once the sum of the Community Harvest
Limit(s) (All-Season, Summer-Season) for that management unit in any given harvest
season is reached.

Marine Mammal Tag transfers cannot occur during the Migratory-Season in any
management unit.

In the event that insufficient Marine Mammal Tags are available within a management
unit for harvest reconciliation, community over-harvests will be reconciled with a
compensatory reduction in that HTO's annual Community Harvest Limit (All-Season,
Summer-Season) by the RWO for the next narwhal harvest season.

Requests for Marine Mammal Tag transfers for any other purposes (e.g. cross-
species tag transfers or barters for wildlife products) will be forwarded to the NWMB
by the RWO for the management unit for decision on a case-by-case basis as per
their authority under NLCA s.5.2.33 (k). Such requests can only be considered if the
transfer does not jeopardize the conservation status of the stocks or populations of
wildlife in question and does not violate the terms of the management regimes
governing the specific wildlife species in question.





Figure 1. Flow chart depicting steps in a progressive, evidence based approach to development and
implementation of a harvest tagl/licence transfer policy for the 2013 narwhal fishery in the Nunavut
Settlement Area. The chart delineates the steps required rather than the time sequence for the process.
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Five-point narwhal quota carry-over rule

1.

All unused quota for a given harvest season within MU is carried-over for use in
the subsequent harvest season. (i.e. summer to summer; migratory to migratory;
all season to all season)

Carried-over quota (MMT) is applied first to any narwhal harvests in the
subsequent harvest season before current season quota (MMT) is applied to
harvest.

. Carried-over quota expires at the end of the harvest season for which it was

carried-over into.

The system resets to zero whenever the TAH for a MU is modified by the NWMB
(i.e. unused quota in a MU prior to the TAH modification cannot be carried-over
into the subsequent harvest season under the “new” TAH)

All other rules of tag transfer Phase | still apply. No transfer of MMT between
MUs. No transfer of summer MMT with migratory MMT within a MU.





BAFFIN BAY NARWHAL TOUR - APRIL 2016 - WHAT WE HEARD
CONTEXT

The narwhal fishery in the Nunavut Settlement Area (NSA) is co-managed by
Fisheries and Oceans Canada (DFO), the Nunavut Wildlife Management Board
(NWMB), Regional Wildlife Organizations (RWOs), and Hunter and Trapper
Organizations (HTOs), in accordance with the Nunavut Land Claims Agreement
(NLCA), the Fisheries Act and its regulations, and in some communities, by local
HTO hunting rules (or by-laws).

The Narwhal Integrated Fisheries Management Plan (Management Plan),
developed jointly with Inuit, summarizes the main objectives for sustainable
narwhal co-management in the NSA, and the measures that are used to achieve
these objectives. The Management Plan also sets out the role of each of the co-
management partners in ensuring that narwhal harvest levels are sustainable,
and that products destined for export comply with both domestic and international
trade requirements.

Co-management organizations work together on an on-going basis to provide for
the conservation of narwhal stocks and populations and facilitate the
implementation of a management regime consistent with the NLCA to
demonstrate sustainable harvesting activities.

In August 2013, the Department of Fisheries & Oceans (DFO) conducted a series
of aerial surveys designed to cover the six known summering stocks of narwhal in
the Canadian High Arctic simultaneously. DFO Science used these survey results
to estimate the abundance of narwhal and calculate Total Allowable Landed
Catch (TALC) recommendations for each of the stocks. The Science advice was
published in December 2015.

In 2015 DFO Science advice was also published regarding the tag transfer policy
Phases Il and Ill. Phase Il provides for simple transfers of migratory Marine
Mammal Tags between Arctic Bay and Pond Inlet, and between Clyde River and
Qikigtarjuag who do_harvest from mixed narwhal stocks. Phase Il provides for a
“flexible” quota system whereby all communities can carry-over an unused
portion of their Marine Mammal Tags to use for narwhal harvesting in the next
harvest year (these carry-over tags must be used first as they expire after one
year).

On October 30th 2015, representatives from NWMB, Nunavut Tunngavik
Incorporated (NTI), and DFO met by conference call to discuss a way forward in
developing a management response to the new narwhal survey abundance
estimates. There was general agreement-in-principle to strike an initial steering
committee of representatives from NWMB, NTI, and DFO to begin development
and evaluation of various management options consistent with the new DFO
science advice and to develop a consultation plan for affected Inuit communities.





The steering committee will ultimately submit an application for NWMB
evaluation under the NLCA decision making process. On January 20th and 21st
2016 the steering committee held a strategic planning meeting to develop and
evaluate some management options, as well as collaborate on the development
of a consultation plan.

The narwhal steering committee agreed to collaboratively consult with Inuit on
management options developed at the strategic planning meeting.

The consultation process included two components: (1) in-person consultations
with the communities of Arctic Bay, Pond Inlet, Clyde River and Qikigtarjuaq from
April 18-22, 2016; and (2) written consultations with the remaining communities
that harvest from the Baffin Bay stocks and from the Jones and Smith Sounds
stocks. The Kitikmeot and Qikigtaaluk Wildlife Boards will also be included in
these consultations.

In February 2016, DFO invited HTO representatives from the four Baffin Bay
narwhal hunting communities, i.e. lkajutit (Arctic Bay), Mittimatalik (Pond Inlet),
Nangmautag (Clyde River), and Nattivak (Qikigtarjuaq) and their RWO
(Qikigtaaluk Wildlife Board) to attend a consultation meeting in each community.
Each HTO meeting was followed by a public meeting, in order to review the new
DFO Scientific advice for Baffin Bay narwhal stocks, and explore narwhal
management options and implications for 2016 and beyond. DFO’s
responsibilities under the Convention on International Trade in Endangered
Species of Wild Fauna and Flora (CITES) with respect to issuing export permits
for narwhal tusks and products were also discussed.

Consultation meetings were well attended, approximately 20-25 participants
attended public meetings in each community. At all meetings, participants were
encouraged to share their views, provide comment, express any concerns they
may have and share expertise related to the topics discussed. Community
members and harvesters shared Inuit and local knowledge and expertise related
to narwhal management and harvesting. The report summarizes “what we heard”
during the April 2016 consultation meetings.





Topic

DFO Information — “What We
Said” !

Inuit Knowledge - “What We Heard” (separated by the
community in which it was heard)

CITES (the Convention on
International Trade in
Endangered Species of
Wild Fauna and Flora)

-narwhal are currently listed on
Appendix Il

-a non-detriment finding (NDF)
decision from the DFO Scientific
Authority is required to obtain a CITES
Export/Re-export permit to export
narwhal products internationally
-harvested narwhals from Canadian
management units are not eligible for
international trade if the harvest
exceeds the Total Allowable Landed
Catch (TALC) recommendation for a
population

-Scientific Authority review and NDF
decision are expected in 2016 following
consultations

Arctic Bay, Clyde River, and Qikigtarjuaq:
e There were no concerns raised about these points during both the
community and HTO meetings.

Pond Inlet:
e The HTO said that Inuit are less concerned about selling narwhal products
internationally and more interested in harvesting for food.

Tag Transfer Policy Phase
Il

-science advice published in 2015

-it is sustainable to exchange unused
Arctic Bay and Pond Inlet migratory
tags

-it is sustainable to exchange unused
Clyde River and Qikigtarjuaq migratory
tags

Arctic Bay and Pond Inlet:
e There were no concerns raised about implementation of tag transfer phase
Il during the community and HTO meetings.

Clyde River:
e There were some questions asked related to the clarification about which
communities could exchange tags under this policy.
e There was interest in exploring this policy and a request for some support
from DFO on how to implement it.

Qikigtarjuaq:
e There was interest in exploring this policy further.

Tag Transfer Policy Phase
Il (i.e., Flex-Quota System)

-science advice published in 2015
-a flex-quota system for narwhal is

Arctic Bay:
e There were no concerns raised about implementation of the flex quota






sustainable

system during the community and HTO meetings.

Pond Inlet and Qikigtarjuagq:
e There appeared to be general support for a flexible tag system.

Clyde River:
e There was support for a flex-quota system due to the advantages for the
community.

Baffin Bay Aerial Survey
2013 — abundance
estimates and TALC
recommendations

-science advice published in December
2015

-the 2013 Baffin Bay total abundance
estimate is higher than previous
estimates — approximately 141,900
-the survey produced the first
abundance estimates for Jones Sound
and Smith Sound

-new estimates for Eclipse Sound and
Admiralty Inlet suggest a change in
narwhal distribution and/or stock
uncertainty

-2013 abundance estimates and TALC
recommendations for each stock

Arctic Bay:
e There were no concerns raised about these points during both the
community and HTO meetings.

Pond Inlet:

e The HTO pointed out that narwhal are increasing as more and more ships
travel to the North.

e The increasing number of ships has caused later migrations by narwhal,
which led to the entrapment in 2015.

e Narwhal migrate near Milne Inlet every year to feed and they migrate back
out in the fall.

e The HTO and community had lots of questions about the survey methods,
correction factors, and the ability to count small whales from the planes.

e The HTO suggested that the decrease in the abundance estimate for Eclipse
Sound was a result of ship traffic, whales moving all over the place
(including to Western Nunavut communities), killer whale presence, and
difficulty in counting submerged whales.

e The HTO specifically pointed out that the decreased count was not a result
of Inuit overharvesting in the Eclipse Sound area.

e The community stated that the numbers of narwhal vary from year to year.

e The HTO also explained that there was a lot of movement by narwhal
between Admiralty Inlet and Eclipse Sound. If the count had been done at a
different time it is possible that there would have been a decrease in
Admiralty Inlet and an increase in Eclipse Sound.

e Elders try to conduct their own surveys and explained that Baffinland is also






causing negative effects on the wildlife near their community. Underwater
devices were also identified as having a detrimental effect on the marine
life in Eclipse Sound.

e The community pointed out that narwhal dive and remain submerged for
over two hours when planes pass over.

Clyde River:
e The HTO and community had lots of questions about the survey methods,
number of observers, and correction factors.

Qikigtarjuaq:
e The community had lots of questions about the survey methods and design.

Management Option and
Considerations

-modify Total Allowable Harvests
(TAHSs) for all management units to
reflect 2013 survey TALC advice
-Considerations:

a) stocks would continue to be
managed based on most current
science advice (meets CITES
commitment);

b) current NDF status and ability to
export internationally would be
retained for all stocks;

c) focus is on current data rather than
trend data over time; and

d) restricts harvesting in Eclipse Sound
by lowering the TAH.

Arctic Bay:
e There were no concerns raised about these points during both the
community and HTO meetings.

Pond Inlet:

e The HTO wanted to maintain the status quo (i.e., the Total Allowable
Harvest that was established in 2013) for a period of five years.

e The HTO and community discussed the importance of using marine
mammals for food and the negative impact that a quota reduction would
cause for them.

e The HTO and community strongly disagreed with reducing the quota for the
Eclipse Sound Management Unit.

e The community pointed out that it would be inconvenient to reduce the
qguota when there are so many narwhal in Baffin Bay and the fact that not
all tags are being used annually.

e The community was disappointed that DFO planned to share the science
recommendations to reduce the Eclipse Sound quota with the NWMB.

e The community was disappointed that DFO would recommend a quota
reduction for Eclipse Sound based on one year of data.

e Pond Inlet should be compensated if they lose tags.






Clyde River and Qikigtarjuaq:

There was support for implementing the new science recommendations.

Future Science
Considerations

-a Canada/Greenland Joint Commission
on Conservation and Management of
Narwhal and Beluga (JCNB) Model is
being developed

-the model is more robust and
accounts for harvesting of narwhal by
Greenland

-the model is tentatively scheduled for
review at the National Marine Mammal
Peer Review (NMMPR) Meeting in Fall
2016

-Science is also developing some
research options or ideas in
partnership with Hunters and Trappers
Organizations (HTOs) to consider
linkages between Admiralty Inlet and
Eclipse Sound Narwhal Stocks —
survey/tagging.

Arctic Bay:

There were no concerns raised about these points during both the
community and HTO meetings.

Pond Inlet:

Some community members explicitly stated that they wanted a rigorous
five-year research project conducted prior to modifying the current quota
for the Eclipse Sound Management Unit. Multiple surveys should be
conducted prior to making a recommendation.

The HTO asked DFO to have a closer look at the utility of the Baffinland
research information on narwhal from the Eclipse Sound area.

The HTO and community discussed a group of narwhal from Greenland that
were seen in the Eclipse Sound area last summer. These narwhal were
different and easier to catch.

The community speculated that offshore exploration adjacent to Greenland
caused narwhal to get scared off the Greenland shores and move into the
Eclipse Sound area last year.

The community asked for more justification and reasoning prior to lowering
their quota.

The community requested that more Inuit Qaujimajatugangit is
incorporated and referenced in the science work. The community also
suggested including the help of hunters to conduct research.

There were some concerns raised about satellite tagging and the effects it
has on the whales. Whales are not edible after being tagged.

The community asked for some additional research on diseases in marine
mammals.

The NWMB identified some funding opportunities for the collection of Inuit
Qaujimajatugangit. The NWMB also told the public about their Inuit
Qaujimajatugangit Coordinator who could help collect the information.






Clyde River:

There was some interest in developing a satellite tagging project to better
understand the movement of narwhal in the Clyde River area.

The NWMB identified some funding options for satellite tagging work in the
Clyde River area.

There was general support to conduct tagging studies in the area and one
community member said that it can be a good thing when it is done
correctly.

Qikiqgtarjuaq:

There was interest expressed in developing a satellite tagging project in the
Home Bay area, which according to local knowledge is an area that is filled
with narwhal every summer.

Greenland information should be incorporated into narwhal management.
The HTO asked for more involvement of Inuit in research studies.

The NWMB identified some funding options for satellite tagging work in the
Home Bay area.

NWMB and Co-
Management Process

-it is anticipated that the NWMB will
hold a public hearing

-communities and HTOs will be able to
provide additional input into that
process

Arctic Bay:

Safety issues during the hunt were voiced during the community meeting.
NWMB explained that they could limit harvesting to provide for public
safety.

Pond Inlet:

The NWMB and QWB explained the hearing process that would include
everybody and give people/organizations an opportunity to have additional
input.

The HTO explained their interest in having elders share their knowledge as
part of the NWMB process.

The HTO explained that tags should not be lowered based on estimates and
that proper channels and partners need to be involved prior to making
these types of decisions.






Clyde River:
e There were no concerns raised these points during both the community and
HTO meetings.

Qikigtarjuaq:
e There was some discussion and acknowledgement of the process that
would need to be followed during both the community and HTO meetings.

Harvest Allocation
Workshop

-we expect to hold a second harvest
allocation workshop in fall or winter
2016/17

-HTOs will be invited and it will be
important for them get input from
their respective communities regarding
summer catch proportions

-HTOs authority to set summer and
migratory seasons was also discussed

Arctic Bay:
e |Ice break up is happening later. Seasons should be modified.
e Summer tags are getting used earlier in the season and the fall migratory
season is dangerous for hunters.
e Concerns were raised about the seasons and boundaries for the
management units.

Pond Inlet:
e Spring breakup varies from year to year, which makes it difficult to use
seasonal tags.

Clyde River:
e The migration patterns of narwhal vary from year to year.
e The community expressed an interest in providing input into the harvest
allocation workshop.
e There were come concerns raised by the community and HTO about the use
of seasonal tags; however, there was an appreciation expressed for the
explanation that was provided by DFO staff.

Qikigtarjuaq:
e The community expressed some concerns about the seasons and dates.
There was interest in having more input into the selection of the seasonal
dates and tag allocations.






Other

Arctic Bay:

The HTO and community raised concerns about the length of time it takes
to get a found tusk tag.

Interest was voiced by the HTO about assignment of rights options to a non-
beneficiary with respect to narwhal harvesting.

The HTO requested more presence and support by DFO in the community
during main narwhal harvesting periods.

The HTO asked about being more involved in the tusk certification process
(i.e., possibility of tusk certification being completed by the HTO).

Pond Inlet:

One HTO delegate shared his observations of narwhal in 1994 near Milne
Inlet. At the time there was lots of ice and the narwhal pods swam in the
same direction into the Pond Inlet area for three days straight. He counted
at least 3000 narwhal in five minutes.

Clyde River:

There was some interest expressed about exploring the possibility of having
a narwhal sport hunt option.

Qikigtarjuaq:

Narwhal are born in the Home Bay area and they return there every year.
There was lots of discussion about preserving narwhal for their future
generations.

The HTO also expressed the importance of respecting the fishing closure in
the Baffin Bay narwhal overwintering area.

! see copies of presentations for
further detail
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April 28,2016

To:
James Qillag, Chairperson Simon Qingnaqtuq, Chairperson
Qikigtaaluk Wildlife Board Kitikmeot Regional Wildlife Board
Jaypetee Akeeagok, Chairperson James Qitsualik, Chairperson
Ivig (Grise Fiord) HTO Gjoa Haven HTA
Philip Manik Sr., Chairperson Sam Tulurialik, Chairperson
Resolute HTO Taloyoak HTA
Noah Mosesee, Chairperson Columban Pudjuarjok, Chairperson
Pangnirtung HTO Kurairojuark (Kugaaruk) HTA
Joshua Kango, Chairperson Bobby Greenley, Chairperson
Amarug (Iqaluit) HTO Ekaluktutiak (Cambridge Bay) HTA
Igloolik HTO Larry Adjun, Chairpersdn
David Aqgiarug, Chairperson Kugluktuk HTA
Manasie Naullaq, Chairperson
Hall Beach HTO i

Subject: Proposed Modification of Existing TAHs for Baffin Bay, Jones and Smith Sounds
Narwhal Stocks

In August 2013, Fisheries & Oceans Canada (DFO) conducted the first within season aerial
survey of the six Canadian narwhal summer aggregations in the high Arctic: Somerset Island
stock, Admiralty Inlet stock, Eclipse Sound stock, East Baffin Island stock in the Baffin Bay
population; and the Jones and Smith Sounds stocks near Grise Fiord (Figure 1). DFO Science
used the results of this survey to estimate the abundance of narwhal and calculate Total
Allowable Landed Catch (TALC) recommendations for each of these stocks (Table 1). In
general, the 2013 abundance estimate for the Canadian high Arctic narwhal is higher than
previous estimates.

DFO is conducting consultations with potentially affected Inuit on management options to
implement the new science advice. The consultation process has two components: (1) in-person
consultations with the communities of Arctic Bay, Pond Inlet, Clyde River and Qikiqtarjuaq
April 18-22, 2016; and (2) written consultations with the remaining communities that harvest
from the Baffin Bay, Jones and Smith Sounds narwhal stocks.





DFO is seeking the input from your HTO and community on:

I. Proposed TAH modifications, specifically, fo modify the existing TAHs for the Baffin
Bay and Jones and Smith Sounds narwhal Management Units based on the 2013
survey results. For the majority of communities, this would result in an increase in the
TAH; and

2. The formal implementation of the “narwhal flexible quota system.”

Baffin Bay

. Admiralty inlet

East Baffin island |
Eclipse Sound
Inglefiald Bradning
Jones Sound

Melville Bay

Smith Sound

Somerset Isiand

Figure 1. Map of High Arctic narwhal summer aggregations (source: NAMMCO/SC/21-JCNB/SWG/14-05).

Table 1. 2013 survey results including stock abundance estimates, Total Allowable Harvest (TAH) and Total
Allowable Landed Catch (TALC) from the 2013 aerial survey (CSAS SAR June 2015) and most recent estimates
and current TALCs.

Narwhal Stock Management Current TAH New TALC (TAH)
_ Unit Recommendations
Somerset Island SI 532 658
Admiralty Inlet Al 233 389
Eclipse Sound ES 236 134
East Baffin Island EBI 122 206
Unassigned Jones Sound 76
: 50%*
Unassigned Smith Sound 77

*while there is no TALC, the Minister did approve a Total Allowable Harvest (quota) of 50 for both areas.





Science advice has also been received on the sustainability of the “flexible quota system” that
has been used on an interim basis since 2013. This flexible quota system allows for the carry-
over of unused TAH to be used in the subsequent hunting season, or to borrow from the
following years’ TAH for use in the current hunting season.

The science advice indicates that the flexible TAH system and tag transfer policy currently being
used for narwhal is sustainable, as long as the total hunting mortality over the five-year period
does not exceed five times the annual Potential Biological Removal (PBR) level. For detailed
information on the science advice and the flexible quota/tag transfer policy, please see the
attached documents.

Following consultations, DFO will summarize the feedback for inclusion in a Request for
Decision package that will be submitted and presented to the Nunavut Wildlife Management
Board (NWMB). The Request for Decision will be to modify the existing TAHs for the Baffin
Bay and Jones and Smith Sounds narwhal Management Units based on the 2013 survey results
and feedback from consultations. It is important to note that communities and HTOs will have
additional opportunities to provide input into the NWMB process as per the Nunavut Land
Claims Agreement. The goal is to have a final decision approved by the DFO Minister and ready
for implementation for the 2017 harvest season.

Through this letter, we invite your HTO and community members to participate in this written
consultation process by providing your comments or concerns on the proposed TAH
modifications and implementation of the flex quota system, by May 31, 2016 (see below for
email, fax and address options). We can also make ourselves available to participate in a
conference call to further discuss this information, if you choose.

If you have questions, comments, or require further information, please contact me directly.

/(1

Allison McPhee

Fisheries & Oceans Canada,

501 University Crescent,

Winnipeg, MB R3T 2N6

Phone : (204) 983-0186

Fax: (204)983-3073

Email : Allison.McPhee@dfo-mpo.gc.ca






Attachments: (1) Abundance Estimates of Narwhal Stocks in the Canadian High Arctic in 2013.
Canadian Science Advisory Secretariat. Science Advisory Report 2015/046. (English and
Inuktitut); (2) Sustainability of a Flexible System of Total Allowable Annual Catches of
Narwhals. Canadian Science Advisory Secretariat. Science Advisory Report 2015/006;
(3) Marine mammal tag transfer policy and five-point narwhal quota carry-over rule

c.c.: Jason Akearok, Chief Executive Officer, Nunavut Wildlife Management Board
Peter Kydd, Director of Wildlife Management, Nunavut Wildlife Management Board
Paul Irngaut, Director of Wildlife & Environment, Nunavut Tunngavik Inc.
Scott Gilbert, Regional Director- Fisheries Management, Department of Fisheries and
Oceans Canada
Larry Dow, Director Northern Operations, Department of Fisheries and Oceans Canada
Jason Mikki and Jackie Price, Coordinators, Qikiqtaaluk Wildlife Board
Eva Ayalik, West Kitikmeot Regional Coordinator
Ema Qaggutaq, East Kitikmeot Regional Coordinator
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SUBMISSION TO THE
NUNAVUT WILDLIFE MANAGEMENT BOARD
June 2016

FOR

Information: X Decision:
Issue: Department of Fisheries and Oceans Canada - Operational Updates.
Updates:

RESOURCE MANAGEMENT:

Marine Mammals:
1) Narwhal:
e The majority of the 2015/16 narwhal tags have been returned to the Igaluit
office and the harvest statistics have been summarized.
e The 2016/17 narwhal tags (including carryover tags) and information
packages are currently being distributed in coordination with the
Regional Wildlife Organization’s (RWOs) Liaison Officers.

2) Walrus:
e DFO staff has been working with Walrus Sport Hunt Ouitfitters in Hall Beach
and Coral Harbour regarding booked hunts to ensure licences and hunt
packages can be issued in a timely and organized manner.

3) Bowhead:
e The following five communities are confirmed as hosts for the 2016
bowhead hunts: Kugaaruk, Pangnirtung, Igloolik, Arviat and Coral Harbour.

Arctic Char:
1) Pangnirtung Arctic Char Fishery:
e The 2016 Arctic Char winter fishery in Cumberland Sound was active and
approximately 8400 kg was landed.

2) Other Exploratory Arctic Char Fisheries:
¢ Qikigtarjuaq also had an active exploratory Arctic Char fishery in spring
2016 at the Confederation Fiord Area.

Greenland Halibut:
1) Offshore:
¢ Nunavut allocation holders have started requesting their licences to fish
Division OB Greenland Halibut for the 2016 season. Licences have been
issued based on interim quotas. Once sub-allocation decisions are finalized,

Nunavut allocation holders will be able to fish their full quotas under these
Page 1 of 3





licences.

2) Cumberland Sound Turbot Management Area:

The first day of fishing in the 2016 Cumberland Sound ice Turbot fishery was
February 3, 2016.

As of April 19, around 318 tonnes (t), or 700,000 pounds, had been harvested
by 61 fishers.

There are currently 117 fishers on the licence.

DFO Conservation & Protection completed a fishery patrol by snowmobile,
with 3 days out on the fishing grounds.

DFO Science sent a technician who is based in Igaluit to do catch sampling
at the fish plant in April and approximately 160 fish were sampled.

CONSERVATION AND PROTECTION:

Currently, there are 5 Fishery Officers posted to the Nunavut Detachment. All Officers
are located in the Igaluit office and are responsible for the territory. There is currently
one vacant position, with ongoing efforts being made to staff this position. A Fishery
Officer from another region is completing a 13 month assignment at the end of June at
which time that individual will return to their office. Additionally, effort is being made to
hire a summer student who has an interest in becoming a Fishery Officer in Nunavut.

Highlights for 2015:

C&P conducted one operational visit to Greenland to continue work with
authorities there and to observe the offloading of Canadian fishing vessels
landing in Nuuk, Greenland.

C&P visited Aalborg, Denmark and met with authorities and observed the
process that Canadian fish product landed in Greenland are subjected to once it
arrives in Denmark. This included the time from when the container ship arrives
in port to sorting at the cold storage facilities.

Eight aerial surveillance patrols were conducted for the purpose of monitoring
harvests adjacent to Nunavut.

C&P continues working with our partners to implement the Narwhal post-
harvest tusk certification process and initial reports indicate that while there
have been some issues, overall it has improved the post-harvest tracking and
trade on narwhal ivory domestically and internationally.

C&P had an in-person presence in 12 communities.

C&P provided support in Pond Inlet in January and certified all narwhal tusks
from the humane harvest in December.

2016 Objectives:

Continue to implement the Narwhal post-harvest tusk certification system and
review to ensure the process is effective.

C&P will contribute to the development of various IFMPs.

Continue to provide training to Government of Nunavut — Department of
Environment Conservation Officers at their annual Conference and in the
communities with regard to activities done on DFQO’s behalf.

Conduct 10-12 aerial surveillance flights.

Page 2 of 3





e Build opportunities for students from the Environmental Technology Program for
graduates within C&P.

e Continue to expand upon the work done with authorities in Greenland regarding
the offshore fisheries.

Prepared by: Igaluit Office — Fisheries and Oceans Canada

Date: May 5, 2016
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SUBMISSION TO THE NUNAVUT WILDLIFE
MANAGEMENT BOARD

FOR
Information: X Decision:
Issue: Summary of the 2016 Hydrographic Survey Plan for the Arctic.

Background:

It should be noted that the Canadian Hydrographic Service (CHS) conduct
hydrographic surveys with the primary goal of updating official Government of
Canada navigational products to the benefit of enhanced navigation safety. Data
from hydrographic surveys has additional utility for those conducting everything
from fisheries research, coastal zone management, to geo-hazards analysis.

Here’s a summary of the CHS plans for the Arctic in 2016:

1) Baker Lake/Chesterfield Narrows

Purpose: To collect modern bathymetry, water level and current data in the area
of Chesterfield Narrows to facilitate enhanced navigational products to the benefit
of vessels transiting this area.

Platforms: Various vessels and/or aircraft — TBD.

Dates: August 5th to August 15th, 2016 (approximate).

2) Victoria Strait Survey

Purpose: CHS will expand the modern hydrographic data coverage through
Victoria Strait as a result of participating in a multi-departmental initiative led by
Parks Canada whose aim is to locate the remaining lost vessel HMS Terror from
the Franklin Expedition of 1846. All CHS data collected will be used to update or
produce navigational publications. Note: The Royal Canadian Navy (RCN) vessel
tasked with this may also conduct hydrographic operations prior to or
immediately after this survey in key portions of Arctic navigation corridors, on an
opportunity basis.

Platforms: RCN vessel (Kingston Class), name to be determined.

Dates: August 30th to September 15th, 2016 (approximate).





3) SW Foxe Basin Survey

Purpose: To collect modern bathymetry in vicinity of Southampton Island
including but not limited to Coral Harbour, Fisher Strait, Roes Welcome Sound,
Wager Bay, Chesterfield Inlet, Repulse Bay and Frozen Strait. The data collected
from this work will be used to update or produce navigational publications.
Platform: RCN vessel (Kingston Class), name to be determined.

Dates: August 20th to September 17th, 2016 (approximate).

4) Milne Inlet and Akpatok Island Surveys

Purpose: Working with the Canadian Coast Guard (CCG) to collect modern
bathymetry in vicinity of the Baffinland mines site in Milne Inlet and the area north
east of Akpatok Island in Ungava Bay. The data collected from this work will be
used to update or produce navigational publications. The data from Akpatok
Island will also be used by Natural Resources Canada for the analysis of seabed
formations.

Platform: CCG vessel Henry Larsen and CHS launch Harlequin.

Dates: August 3rd to September 7th, 2016 (approximate).

Prepared by: Tim Janzen, Manager Operations
Canadian Hydrographic Service, Fisheries and Oceans
Canada (Central and Arctic Region)

Date: February 26, 2016






REQUEST FOR DECISION SUBMISSION TO THE NUNAVUT WILDLIFE MANAGEMENT BOARD

For

Information: Decision: X

Issue: Proposed Final Recovery Strategy for Little Brown Myotis, Northern Myotis and Tri-coloured Bat in

Canada under the federal Species at Risk Act

Little Brown Myotis — an Endangered bat species

Range of Little Brown Myotis in Canada

Background:

The Committee on the Status of Endangered Wildlife in Canada (COSEWIC) emergency assessed the Little
Brown Myotis, Northern Myotis and Tri-coloured Bat as Endangered in February 2012, and confirmed their
assessment in November 2013.

The COSEWIC Assessment and Status Report does not include Nunavut in the occurrence/range for Little
Brown Myotis but states that it “occurs in every province and territory, with occasional records in
southwestern Nunavut”. The range map above uses ‘?’ to indicate Nunavut records that are probable
but unconfirmed, or may be extralimital.

In 2014, all three bats were emergency listed under the federal Species at Risk Act (SARA).





The Species at Risk Act and You Nunavut Wildlife Management Board - 2016 June

As required under the federal Species at Risk Act (SARA), a recovery strategy must be developed for species
listed as Endangered and Threatened. Environment Canada’s Canadian Wildlife Service (CWS) developed a
combined recovery strategy for all three species.

CWS conducted the first jurisdictional review on the draft recovery document in May 2015. Community
consultations were conducted in June-July 2015. The second jurisdictional review and support to post on
the Species at Risk Public Registry was done between September — October 2015. The proposed recovery
document will be posted on the Species at Risk Registry (www.sararegistry.gc.ca) for a 60-day public
comment period in the coming months. Environment Canada will then have 30 days to consider the
comments and post the final recovery document on the Species at Risk Registry.

Given the best available information on the species in the COSEWIC Assessment and Status Report, CWS did
not conduct consultations in Nunavut.

On December 1, 2015, CWS requested the NWMB consider if there are concerns with the approach taken
for Little Brown Myotis and if so, to provide direction.

On December 18, 2015 in a letter to the Minister of Environment and Climate Change Canada, the NWMB
requested that a Proposal for Decision of the recovery strategy be presented to the NWMB following the 60-
day public review period. Once the NWMB reviewed the Proposal for Decision, the NWMB would exercise
its discretion under Section 5.2.34(d)(i) of the Nunavut Land Claims Agreement (NLCA) to either make a
decision on the approval of the recovery strategy, or not perform its decision-making function.

Next Steps:

Following the 60-day public comment period, Environment and Climate Change Canada is providing the
Proposal for Decision to the NWMB which includes the proposed final recovery strategy.

Environment and Climate Change Canada is now prepared to post the recovery document on the Species at
Risk Registry as final.

Environment Canada is providing the recovery document to the NWMB for final approval decision as per the
NLCA's.5.2.34.

Request to the Board:

That the NWMB considers whether or not they will make a decision on the approval of the recovery strategy, or
to not perform its decision-making function.

That if the NWMB decides to make a decision on the approval of the recovery strategy, the NWMB considers
whether or not they approve the final Recovery Strategy for the Little Brown Myotis, Northern Myotis and Tri-
coloured Bat in Canada under the federal Species at Risk Act as per the NLCA s. 5.2.34.

Prepared by:

Dawn Andrews, Species at Risk Biologist
Canadian Wildlife Service, Yellowknife, NT
Phone: 867-669-4767

2016-May-13





The Species at Risk Act and You

PROPOSED FINAL RECOVERY STRATEGY FOR
LITTLE BROWN MYOTIS, NORTHERN MYOTIS
AND TRI-COLOURED BAT IN CANADA

Summary

This is a summary of the information
provided in the proposed final recovery
document for Little Brown Myotis (Myotis
lucifugus), Northern Myotis (Myotis
septentrionalis), and Tri-coloured Bat
(Perimyotis subflavus). Under the federal
Species at Risk Act, the three different
species were emergency listed in 2014 as
Endangered. This summary will focus on
the one species that may occur in Nunavut:

Little Brown Myatis.

The proposed final recovery document is a
document that sets the goals and objectives for
maintaining sustainable population levels for Little

Brown Myaotis.

This summary is based on the information in the
full English version of the proposed final recovery
document for Little Brown Myotis, Northern Myotis

and Tri-coloured Bat. The original English copy of

© Hugh Broders
Little Brown Myotis

the proposed final recovery document has been

provided for reference.

Committee on the Status of
Endangered Wildlife in Canada
(COSEWIC) Assessment and Species
Status Information






The Species at Risk Act and You

These pages provide the COSEWIC assessment
table which is included here. It describes why
COSEWIC has assessed Little Brown Myotis.

Date of assessment: November 2013

Common name (population): Little Brown Myotis

Scientific name: Myotis lucifugus
COSEWIC status: Endangered

Reason for designation: Approximately 50% of the
global range of this small bat is found in Canada. Sub-
populations in the eastern part of the range have been
devastated by White-nose Syndrome, a fungal disease
caused by an introduced pathogen. This disease was
first detected in Canada in 2010, and to date has
caused a 94% overall decline in known numbers of
hibernating Myotis bats in Nova Scotia, New Brunswick,
Ontario, and Québec. The current range of White-nose
Syndrome has been expanding at an average rate of
200-250 kilometres per year. At that rate, the entire
Canadian population is likely to be affected within 12 to
18 years. There is no apparent containment of the
northward or westward spread of the pathogen, and
proper growing conditions for it exist throughout the
remaining range.

Canadian Occurrence: Yukon, Northwest Territories,
British Columbia, Alberta, Saskatchewan, Manitoba,
Ontario, Quebec, New Brunswick, Prince Edward Island,
Nova Scotia, Newfoundland and Labrador

COSEWIC Status History: Designated Endangered in
an emergency assessment on February 3, 2012. Status
re-examined and confirmed in November 2013.

This section also provides information on the
status of the species throughout Canada, how it is
protected in the Provinces and Territories and
what rank of protection it has, and other types of

protection that are provided to the species.

Little Brown Myotis — Recovery Strategy

Information about Little Brown Myotis

This section of the draft recovery document for
Little Brown Myotis provides some information
such as what they look like, where they live, their

population, and what they need to survive.

This is Figure 1 from the draft recovery document.
It shows the approximate distribution of Little
Brown Myotis (grey) and white-nose syndrome
(WNS) (black diagonal) in North America. Some
records in Nunavut (as shown with a ‘?’) indicate

uncertainty in the northern limit of the range.

e Little Brown Myotis is a small brown bat with
black ears, wings and tail membrane, and some
individuals can live more than 30 years.

e With a wingspan of approximately 22-27cm,

females tend to be larger than males.
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Confirmed in every province and territory, with
the exception of Nunavut, where observations
are unconfirmed.

In general, Canadian distribution includes the
boreal forest south of the treeline through to
the U.S. border.

Pre-WNS (prior to and including 2009), likely

the most common bat in Canada with

populations exceeding one million individuals.

Post-WNS (2010 and onwards), the entire
Canadian range expected to be impacted by
WNS between 2025 and 2028. Some
individuals may be surviving WNS, but survival
rates are not enough to support population
growth.

Overwintering habitat consists of hibernacula
(underground openings used to hibernate,
such as caves) that are used year after year.
Bats live off of their fat reserves in the winter.
Little Brown Myotis uses buildings and other
human structures (eg. bat boxes) as their
roosts for their summering habitat, as well as

natural structures like trees. Roosting sites

are generally used annually, and natural roost

sites can be used upwards of 10 years while

human roost sites can be used upwards of 50

years.
Swarming habitat is used in the late
summer/early fall, and act as mating sites,
stopovers during migration, social sites, or
access to overwintering sites.

Feed at night on insects and spiders in open
areas such as ponds, roads, and open forests.
Migrate short distances between overwintering

and summering areas (average 463km).

Little Brown Myotis — Recovery Strategy

Long-lived and only produce one young, and
survival of young is low.
Social species, which can increase the spread

of diseases.

Threats to Little Brown Myotis

This section of the draft recovery document

describes the things that might cause Little Brown

Myotis populations to drop. In Canada, there are

14 main threats:

White-nose Syndrom (WNS) — the greatest
threat. WNS is a fungus that is thought to
come from Europe, and was found in Canada
in 2010. WNS grows in the same conditions
that are found in hibernaculas, and grows on
the bat’s skin. It damages the skin, sweat/oil
glands, muscles and hair, among other things.
The wings/ears develop white-grey blotches
and the muzzle often turns fuzzy white. As it
progresses, it can cause the bat to
hyperventilate, and cause severe damage to
the skin/muscles. Because of these issues,
bats will wake up more often during
hibernation and reduce their energy reserves,
increasing their risk of dying over the winter.
Bats that survive until spring may have
damaged wings with numerous holes. ltis
thought that 17% of the Little Brown Myotis
range is impacted by WNS, and WNS is
transmitted from bat-to-bat contact, contact
with contaminated hibernacula, and human-
assisted activities (eg. spelunkers). The
fungus is found in the soil and on the walls of

hibernacula, and may remain active for years
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or decades. Substantial research is occurring
for WNS.

Feral and Free-roaming Cats — often Kkill
juvenile Little Brown Myotis that have recently
learned to fly, or that roost within human
structures.

Destruction/Degradation of Harmful
Alteration of Hibernacula —any activity that
cause changes in temperature, humidity, etc.
in hibernacula, or prevents bats from entering
them. Activities can include industry, tourism,
vandalism, etc.

Destruction/Degradation of Harmful
Alteration of Roosts — deterioration of
available structures, landowners excluding
bats, development activities that remove
trees.

Destruction/Degradation/Conversion of
Foraging Habitat — human sources (eg.
forestry, mining, residential development, land
conversion, wetland removal, roads).
Collision with/Barotrauma from Wind
Turbines — direct collisions with turbines or
drop in air pressure behind the blades.
Intentional Harm to Individuals — sealing
openings, chemical/electronic control,
killing/relocating bats.

Recreational/Scientific Disturbance of
Individuals — visiting hibernacula when bats
are hibernating, or handling hibernating bats.
Industrial Disturbance of Individuals —
noise/vibrations from industrial activities (eg.
mining, forestry).

Mercury — human activities can cause mercury

to build up in aquatic habitats.
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e Other Toxic Chemicals — pesticide spraying,
neonicotinoid insecticides, toxic/harmful algal
blooms.

e Light Pollution — artificial light sources.

e Habitat/Prey Dynamic Alterations caused
by Climate Change — effects of climate
change on bats are unknown, but may be
sensitive to temperature changes, roost
damage from increased storms, increased
forest fires, impact to insect populations.

e Collisions with Vehicles

Population and Distribution
Objectives, and Broad Strategies
and Approaches

The draft recovery document has two population

objectives:

e Inthe short term (12-18 years), maintain and
increase (where feasible) the current
population level.

e Inthe long term (many generations), the
population is self-sustaining, resilient,
redundant and representative.

There is one distribution objective:

e Maintain (or restore where applicable) the pre-
WNS extent of occurrence (known geographic
distribution of the species in Canada in Figure
1).

Five broad strategies are identified for Little Brown

Myotis: monitoring and surveys; research; education

and awareness, partnerships and stewardship;

habitat and species conservation and management;

and law and policy. A strategic direction has been
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outlined that includes a number of research and

management approaches. For example:

e Maintain an effective/coordinated WNS
surveillance program across Canada

* Investigate techniques to prevent/reduce the
spread, mitigate the effects of, and/or treat WNS

e Communicate the importance of bats to people,
ecosystems, biodiversity and economies

e Implement all known precautionary measures to
reduce the spread of WNS

» Develop, implement, and promote compliance
with federal/provincial/municipal acts/policies
related to reducing threats and encouraging
conservation of these species, their prey and
their habitat

A detailed list of the strategic direction approaches
can be found in the proposed final recovery

document.

Critical Habitat

Using the best information available, critical habitat

is partially identified for Little Brown Myotis

hibernacula based on the following:

e Occupancy: any site where Little Brown Myotis
has been observed hibernating during the winter
at least once between 1995 and April 2016.

« Biophysical Attributes: underground areas (eg.
caves) where light and noise levels are low, with
stable temperatures and stable, high humidity
levels.

e Geographic Location: areas identified known to
contain critical habitat can be found in the

proposed final recovery document. At this time,

Little Brown Myotis — Recovery Strategy

no critical habitat sites have been identified in

Nunavut.

Detailed information about critical habitat can be
found in the proposed final recovery document.
Maternity roosts and other habitat cannot be
identified as critical habitat at this time due to the

lack of information.

In the next ten years, the short term schedule of
studies developed to identify critical habitat include
some of the following activities:

e Conduct surveys in areas where hibernacula
and maternity roosts are suspected but
unconfirmed

e Work with researchers, provinces/territories,
Aboriginal communities, and non-government
organizations to determine how sensitive data
can be made available and used for critical

habitat identification

The proposed final recovery document also
suggests the geographic range of the species,
threats, and habitat of Little Brown Myotis should be
identified at a landscape scale, which would permit
the long-term management of habitat needed for the
survival and recovery of the species. A list of
schedule of studies for the landscape-scale can be

found in the proposed final recovery document.

The proposed final recovery document identifies
Activities Likely to Result in the Destruction of
Critical Habitat, which are determined on a case-by-
case basis. Destruction would result if part of the

critical habitat were permanently/temporarily
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degraded such that it would not serve its function
when needed by the species. The destruction may
result from single/multiple activities at one time, or
from the cumulative effects of single/multiple
activities over time. A list of some of the destructive
activities can be found in the proposed final

recovery document.

Success of the population and distribution

objectives will be evaluated to determine if:

e The extent of occurrence of Little Brown Myotis
is maintained (or restored where applicable) to
the pre-WNS extent (to be verified every 5
years).

e Inthe short term (12-18 years) within WNS-
affected areas, the population is maintained and
increased (where feasible) at its current level.

e Inthe long term (many generations) within
WNS-affected areas, the population is self-
sustaining, resilient, redundant and

representative.

One or more action plans for Little Brown
Myotis will be posted on the Species at
Risk Public Registry within 3 years of the

final posting of the recovery document.
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Recovery Strategy for Little Brown Myotis in Canada - Background

APKPNCDRLIC PYYco< Y 5Ne AP/ gs boAcCP>PNeN o¢ DGELLo%ANe
[P< 0 b0 AA\**LD75 0¢ B* o]/ DN oS, BP>C®Io T 5 IA**LDY 0 <L >
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LA*LDYAC D o/ D>N .ot

Although the proposed final recovery strategy is for Little Brown Myotis, Northern
Myotis, and Tri-coloured Bat, this summary will focus on the one species that may occur
in Nunavut: Little Brown Myotis

bNLAGC AT b oAC*Lo ™M AC DT D¢ BLNC ba CI" Sb>ANe PO AL

b oAIC T C Pob*L AcPN/*MD® 0a 2T ALA*MCPCbbCL*L bido*o®
dN~a® PY<o DSb/LC “ACHhDP® CLAT <JDYLYo oac <o, Lo Acode
AChHDCHLIPP® oM <o dPa<KPda 0a 2. a l*LbCa™* Mt o ™I DL
‘dco AN Cc® aba AT 0a 2T NNGILYC aHa AW ACBIAaNdc®
asaAlLcn*MI® PP PRHOGC AChHonbCC*LC Y CoCOAanc®.

The COSEWIC Assessment and Status Report does not include Nunavut in the
occurrence/range for Little Brown Myotis, but states that it “occurs in every province and
territory, with occasional records in southwestern Nunavut”. The range map uses ‘?’ to
indicate Nunavut records that are probable but unconfirmed, or may be extralimital
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Recovery Strategy for Little Brown Myotis in Canada - Background

* N/An 18, 2015-JN“d, 02T '[>L<c—rL.>“<'<lbdf Je/G D>SLC CAPdT™UL
APLPNCP>RLY 0 AL PPCPYNdc™o® AN APed o1 Sb.oAcP>PMPRAS
D>oeb é\><Lo® bNLr*M* 0¢ PYodJC AocL o SPIrePL*C><{*a*/c™* o™
60-D>“HAC b*MLC.
On December 18, 2015, the NWMB requested that a Proposal for Decision of the
recovery strategy be presented to the NWMB following the 60-day public review period.

e CALc DLYcNSY<edE bNLN N PP B> oNP D°/S>No® AlLc>PC>dyD>Ro®,
DLYcnes<ded ADcQ > AXL®ANPN* " CH 1 o°, NNS%™/LIo® Lcbone
AQSP>NC©5.2.34(d)()-T .o 24 0a CPNo® I PNo o LcboNnd,
dALcPra o™ o M eC>N*a ‘oo Al AP/ dn7D><Lo™* o¢
b oACPPNND>o I DR H* G IDP*a T g ® ID*LrP*a T »**g™®
AfLcDPNbPLY g 5b,

Once the NWMB reviewed the Proposal for Decision, the NWMB would exercise its
discretion under Section 5.2.34(d)(i) of the Nunavut Land Claims Agreement (NCLA) to
either make a decision on the approval of the recovery strategy, or not perform its
decision-making function.
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Federal Species at Risk Act (SARA) Process — Little Brown Myotis
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DLYAC ba CI” COSEWIC-d¢ CtR0 : ;
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aOa AP/ PP oY LePraSaGAT® A2l CADY® 'PL vAC qubquc DL‘IAC
2012-I; @ Ha A®CCP>N<Pb*ac P> oAAN A I 0 [ L% o a S G e Ma b
2013.F (SARA—I9 (2014) O0%YIA*anbc oo
CLo baCl PR Hy*g ¢
COSEWIC emergency assessed as Enc_iangered Listed as Endangered under SARA hy Ny
February, 2012; confirmed assessment in November  (5014) ACbPr o ‘N<A-Ld®aSag™
2013 \ / *o® CAL*c
SProg-b NNSSCPSbY>NPYLLC Enda_nqere(_j sp_ecie_s is a wildlife
Assessment Listing species facing imminent
extirpation or extinction.
>NNCPa Ao I dlMAorC
<Ss@*CPo™UL
s 5 oy
b[E>>HI Cho™L Recovery
valuation Planning
<DSNCPHRSe

Implementation
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[P bYAC AA*UDYAC B oY >N SboAIT* g
P>o*bPNC
Little Brown Myotis - Description

P (7-9g JSLa® DSILA®o ¢
Small (7-9 g)
b NP Pt /P>Nb®IC JHL 5 ANPbeA NP

Brown with black ears & wings )
ANP*NC CPo b 22-27 cm \*NITCo™®
Wingspan 22-27 cm

DL %D D*LC 6 30 <GUAC

Can live more than 30 years

© GNWT / A. Kelly, ENR

D> odC g "PeL /DL SdAPae, N ReDIg >, IR o> oa o

LeA*Lo* M0, Ao CPNYa, <%°dNo <o LPAMLo Mo @ <P®Ih\P>~No.
Feed at night on insects and spiders in open areas such as ponds, roads, and open
forests

Ado<ob PLIAY=5NL, AC>I*a 5T AGPC®<EDS, BPLAQ P 5o CLbd<
AL s

Long-lived and only produce one young, and survival of young is low
DA% QN BT 0 (ACHBA*aNb 0T o) C°dd AoILIADS, “boLJNa®
Lo dcPNPRECH N JADPBCHNGADREC CALS ADHb o™ ot

Social species, which can increase the spread of diseases
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PN bYAC
4O UDYAC
D> oo/ >NC -

QN ¢

Little Brown Myotis —
Range

PO byAC

A UDYAC

D> oo/ P>N¢
Little Brown Myotis

E:é'éi/j Sbd%/ca ol
P>sde< N7 a5
1*odcPNPRECHLC
SPrLSTJCNIMTJ o
White-nose Syndrome

o) Q. )¢

H prqbcqb3§b<lj°ur
ACbAJo e
Uncertain northern
limit

. O_‘lqb<'bc°l.r‘c
CbR*LbCio N ag®
SsoD>pLY Do e
NNGeYLINJC
Extralimital record
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PN bYAS ALY AC D oo >C =
QN®eCPR*rg ¢
Little Brown Myotis - Habitat

o DPANRCCH ¢ oL ¢
Overwintering habitat
~ <do Yo dC>R T 0¢ Aoy DS oa < Ao LPA* Lo
JoAD><PIgb, A5 DYSAaPbNo AbDocho

Hibernacula: underground openings used to hibernate, such as caves
— CLedA QA UDZAC DLI"a A2 D®ASha T o NIMT oL/ L~o®

DL*<Nbe<eANe DPPL /<o PGNP

Bats live off of their fat reserves in the winter

o IPPdC aNT<LeC ¢
Summering habitat .
— Sa%PPLY*a®DC A o™ 0¢ A5 AL H NNy DRE, DR H*g ¢
LA UDY b NNy DA LRYo® A o™ o¢

Can be on in human made structures such as buildings, bat boxes
— a<PINGTC Aaiha™C, DYSAC Aoadha N Lo oa P AL

PYCD>o* Mt ADDobeO¢

Tree cavities, rock crevices and caves
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PN bYAS AA*LDYAC D o</ >N -
QN®eCPR*rg ¢
Little Brown Myotis - Habitat

o AN a *LDRc<o*Mt bN*L=5Ne LcsbeCH>NReAN®:
Swarming habitat
— AP IPYDo LR PR <dh o Lo 55 C
Late summer/early fall
— oK o LDo S, 0B *LAbA*Q S CCH ¢ ArA<sone
a *L>*LSo Mo AY<oC, ALIR*M o,
NPLRCCH* o*LPR g DR H*a ¢ DPANRCCH M o*LD> HNP

Mating sites, stopovers during migration, social sites, or access to
overwintering sites

© H. Broders
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Little Brown Myotis - Population

o /20 dJ¢ bd®/a ®Ia® Pdra I P JC <if10'<1c—Pﬂqbqb<Ll>°"P°0'°"f‘°0'
A (2o dJC Ac P> oo 5 1°GJ*L 2009-T°), I o b NMR7%<c >*I ba C
A ULDYAC ClLo P*LCoDo® 1 c7*a®.

Pre-White Nose Syndrome (WNS) (prior to and including 2009), likely the most
common bat in Canada with populations exceeding one million individuals.

* PYcAJ NPCP>ALcGI® Sbd*®/ca *II® Db =< Sq sb D ‘
L odcPNPRECHLo® P*LTJC (2010-T P*LCo ), CLT ba Cl o™ ¢
<eD*CP>o SNy CAPd 0™L “bd™/a Il D>d°<“c<dIN7°a *Do™®
o dcPCP>RPIo® °GJAC Ad*o 0 2025 <ML > 2028. Ac ™€
o JNN* Q. eDhDNC Sbdedca *Dle N o¢ PP<do PLA%arP*a S ¢
A O PCPo D¢ AbJCPR*a Sa ¢ Al AP <™ P "o *["* 0"
Post-WNS (2010 and onwards), the entire Canadian range expected to be
impacted by WNS between 2025 and 2028. Some individuals may be surviving
WNS, but survival rates are not enough to support population growth.
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PN bYAC AAULDYAC D o5/ D>NC -
PondaPCPRRP*a™ M ba Cl
Little Brown Myotis — Threats in Canada

* Sbd%/cSa It P>ige< <INy 5a D% Gt dcPNMReCHLa® (WNS
aAaSoJ) - ALLADRI® PoOndaPCPo®<*J2® CLa

White-nose Syndrome (WNS) - the greatest threat

—  CL°dd Sbd®/ i@ Il P5de<cd7%a ®D%® I PNPRECHC AFLM DAL
NPPLIAG DT I <L NP
Fungus that is thought to come from Europe

—  JAD®CPH{* D¢ bded Q. ®I¢ <i°0'<1c—PHOjb <LD®CPPLN.0¢ sbd/cPNbc<o®I.o¢
LA UDT o= LD 0f <L A o™ 0 AbICPRa® JAD®CHREANe
Transmitted by bat-to-bat contact and contact with contaminated hibernacula, but human-
assisted spread also possible

- AT*UD7AC DL o eh D> e<e )¢ Yo dClONRvb 5®CM a®, oPb NP PC>REANG
<DL PPCE O o YodCda < P ®
Bats awaken because of the fungus infection and deplete their energy reserves during
hibernation

- JADARCAN* ™I AL*a. Nl B*LP*o b ™eNM<*a *D_0¢ 200-250 km
P IMCco®/<5GJCL™
Spreading at a rate of 200-250 km/year

— CA®< APPaSLC A5 D>d*a *®IND¢ oal ANT Lo oG g DYQAS
ADIT DN\ o a®CP>RIa, PLIgl dAPbPa®ANE <*odcPNb®Io®
SdcUNDa e N®/LNo® <QJULNLn o
Found in soil and on the walls of hibernacula, and may remain active for years or decades
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Little Brown Myotis — Threats in Canada

o Sbd¥®/c S I Pige< ¥l S ®I%® G o dcPNNReCrLo®
White-nose Syndrome

[P beAC IA>*UDYAC D o<I5e/>N¢ i>|__<i°‘o_q":)c PAUCT O ®I0o® 30-0° <°GJo®
o < "DOA IC>IIA*Q T PO D> A% 5NE/LGICLT™; b oA DG P ‘o™ ¢
AP/ ANy DR oM o CLbd A AR o/ Lo* M 0t ddod50®I¢

Little Brown Myotis can live for over 30 years and females have one pup/year; recovery from
these declines will take a long time

CASA ANPHNYY DN SbdY R b /PNt 5 ¢, CL*a.» Sba™UL
Sbdb/<d5HR0 Ao Med/L®NDC

The wings/ears develop white-grey blotches and the muzzle often turns fuzzy white.

[P bIAC NPT o,
qbdqbnﬁaquqJ%rb
<q*o<br oMo,
CA®dD C®ALTOC
SbdeN*@ I %™
Jeg<sbsee,

Little Brown on the left with
no WNS, on the right with
WNS

© Hugh Broders
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Little Brown Myotis — Threats in Canada

QVLECHNC APNSDC>G AN, ADNG/L 5N PR H2G¢
<DUSND>RG oYL HNe.
Habitat loss, degradation or fragmentation

AGPNSPCILa N Ado Aot dCe<bCHNe >R 5% ¢
PO D> o< TNOMN aX®<CHC Ao C,
Destruction of hibernacula or maternity roosting sites
APPNPCP>PLNC @ <®IAYND>ILo ™M o¢

Degradation of forest foraging areas

<SLANPCDPLRC DR H4G ¢ ADN* G NCPPYLNC
Disturbance or Harm

Do A JSoPeo ALY AC GegseCD>ILa e (/\‘7“’Cl>°_‘;ﬂb
AL DHdNNYD>Ro®)

Intentional harm to individuals (removal from buildings)
APTIAZDCDo I/ bDrNPCDo M oY No® Na b®I o
<UAPNTCDYLo ¢

Recreational/scientific/industrial disturbance

<L PEINo® NABYDR 0 <UAPNCDY Lo ¢

Industrial disturbance
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Little Brown Myotis — Threats in Canada

o AT HCPoSIC AFSIC>YNOa® D5dGe/ Lo
Accidental Mortality

- <1'>ﬂ.{Lo""'r‘cl<l‘=3qul>.JLc>-“°F‘c <on I o P CPNcdHO* o
0adPN.o“Ha¢
Collisions with wind turbines or vehicles

o APSQ ) rgb
Pollution

o DL<So<C>ILo M o DLY.oC
Predation

o JPAYrrecdo*l
Climate Change
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DPIAC AT o AL @ 0 0t A <eCD>JLC
M APe<=<INCP’YNENY 1 0¢ Acndn Yy DLAPDE DPDAC
Population and Distribution Objectives

Ao M0 DL 7P>X¢

Population Objectives:

Pc_PIMa<dD_|¢ DGH{<¢ ddo Do _I¢ D¢

(12-18-0¢ 15GJ.0) (Al Ao® b PO De<c<I/LcoN®)
Short-term Long-term

(12-18 years) (many generations)
CALAC*LA®*Q d“DoN¢

CAd DLYACDLAQ P /a5 oNe

Sb sH< © ja e C (ShY a~ Sb > '
A ICDI™ 570 (0LIATA™ | 5c g qanpcq oy 5e, lordNeea o oMb <L
N so o) Lfa b Mo b Nt 5Ne M ANPRDST o
M ANPo e ALY AC S o - :

S ) . The population is self-sustaining, resilient,
To maintain or increase (where feasible) .
- redundant and representative

the current population level

a0 ACShAYUG™M® 0t DL YD>NC

Distribution Objective:

AT LDZAC CALACLNC>R*a PNe (DR G A AP/ dn 7> JNP I8 ™Mo 0)
CAPdDa MNPRS00 1+ UNoHNe 2o <dJdC A NPCBc DN o> o¢
Sbdbd 5@ eI PSd < <¥bSa I Jeo<dcPCH><ReI

Maintain (or restore where applicable) the pre-White-nose Syndrome extent of occurrence
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Strategic Direction for Recovery

CcLP><LC oPDAa*CPN<]%/Lo® b oAcP>PNRAS AcCn 7D/ LceD¢
AP/ Do ot <> ACbcdYDo ™M™ o¢ DGLN.YD>RS
There are five broad strategies identified for achieving the population and

distribution objectives:

orIasCP/LHNe
b oAcPPNPLAC
Broad Strategy
aP>N®I®eC>bCia™
“o <o
aN®eCPbCia™N
Monitoring and Surveys

SoP>rY®CPHCio™ M QLo AP NoS ¢

B OACULNCPo D¢ PPONDA*a AC

Research and Management Approach Examples
JPBLNNG® <ONBNLSo<eDab/bI N bNPJC>o-I* D

Sbd @ ®I™® Pide< c<IN7a ®I® 4*odcPNMREC*Lo® (WNS
aAa S d) aPN®INha® AcndWUNNoON® ba Coll CLAYo
Maintain an effective/coordinated WNS surveillance program across

Canada

SbD>RNeCP>SbCCSo™Ne
Research

Sb>rNPYBONe ACSb N NCAcSLo S IYM Pt NnsLos®
JAD®CP>N*a Sa Mo, <CIPC>H<]IAdNPNbeNNNSose

<LI*CP>PLN*a g0 AL o/D>IR 5 G Ab"CP>HN° LPI*C>ILN¢
Sbd®/ s Il Dsdb< <7 a D% {*g<dcPNbo*M¢ (WNS

aAd SHJ)

Investigate techniques to prevent/reduce the spread, mitigate the effects
of, and/or treat WNS
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Sh oACDPNNY e A <PRNAS AP g5 ¢
Strategic Direction for Recovery

orPlaeCPALHNe
Sb.oAcP>PNPHAC
Broad Strategy

Acto<®NNoI <L
So>rL7>c*NNo S,

Ac NJC>cP*a o ¢
bI7rsbNPJCP>oNe <L >
S>¢aPNDSbCPR*a st HNe P e
Education and Awareness,
Partnerships and Stewardship
Q¥ PLYA“ S
“>¢o e Co ™M L

P> CPRrg ¢

Habitat and Species Conservation and
Management

LcLsbso® <L <1D<LbSg s

Law and Policy

SO>AN®CP>BCio M G AP ‘Nos ¢
B oA LNCP>o®IC PPINDA QA
Research and Management Approach Examples

INB>LANBC ONe AL P>o ™Mo CL"d<1.<16\°“’“bl>‘7‘“’2)c
D> od%/>NC A o™ 0f, IRNIE, AIRNM>Ccloo,

<L L PONDR 0O DL o <L BLRCD R of
Communicate the importance of bats to people, ecosystems,
biodiversity and economies

DSBNCHT N CLST Sh>ALY >R Prast DN >R
JAD®PCPHY gD %Y dHMNC sboLa ®Ia® CAda™L
Sbd®/ca *Io®

Implement all known precautionary measures to reduce the spread of
WNS

Sa 7D oNe, D NCP>oNH, AR<INCPoONS LaCPrn e
ba Cl'/ba.CP>< d4\*D®°/Lo* o/ oac oD LcLAY<DAL* >
ATSNTH®IC D> 5N *DbrP NN =cIsLo® Lo
AMNAT® 8>*o<PNPho® CLda™L DL]o®, oSPohnCH*o®
<L @ x®<eCH M g®

Develop, implement, and promote compliance with
federal/provincial/municipal acts/policies related to reducing threats
and encouraging conservation of these species, their prey and their
habitat






ALN.DNo® a<d°CP<eIC 0 N ACbndc¢
Critical Habitat

* ACHBALDLAYo* M axln7>REICAc A% 0 aba A®CHIL2>C

CA®d_o™*L NNGCPH>Go /LI I AP®/<La ¢ Sb.oAcD>PNPhNo
Critical Habitat is partially identified in the draft recovery strategy.

o NNG®CPILo I b D>a<seD% Sh>pLeC>APNSha<SL LT
B>rZDNIPL 0 N PNCHo ™I AcCny DR a5/ d= ¢
ACbBbALbLLA YT g ® aPCPRYg ¢
A schedule of studies has been developed to provide the information

necessary to complete the identification of critical habitat.

° ADC 0 aN®CPRYo [ @ Ha APCCP/L NN Ada PN

oAD' AFLIMYDBCHRPDC ALL N PYo® aLn? DR o b,
Within the areas identified, hibernacula are considered critical habitat.

e ACSBABLLALDC @ LNy DR oCPNLPCH>R G oCa®
B>ALNNPNACKN P oo <DA*a PPN,
<LPLL®CPDBCDONYH*TC Al AP S oA DPNENY N DR S+ g ¢
A <R <o DNedn/LodeC ¢

Critical Habitat may be updated as new information becomes available, either
in a revised recovery strategy or action plan(s).
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NN <Y< APPNACP ™ ®IC AL DRYo™®
NACbN.b®Ig® a<I*°CPPIg® I o
Activities Likely to Destroy Critical Habitat

* AFLcPPCPBCiod®D <Da A J*NCP>beC oNe
P/ CP> N b S o NP
Determined on a case-by-case basis

° AGN®CP>oCAQ 7> CADD A A*a G oO* ¢ axbn 7 DR g€
B*LcLAYAdo PO 15*GC ABX* G NC>JNe CAL®
<D®CPY*a AP booNe CLbd o™*L PLY 0t 1D°CP>Yyn.d5beNoNe.

Destruction would result if part of the critical habitat were
permanently/temporarily degraded such that it would not serve its function
when needed by the species

e CA®I] AGPN®CHo M NPO*Q TR Lda *LE
Destruction may result from:
— ACP>IPRIN A o0H%0 ¢ AcnND>o M o¢
Single/multiple activities at one time
— AR <INo® I C>ALo*M* o AC>/ Lol Ao H*T ¢
ACnADSBCE L oM ot b LIATQ
Cumulative effects of single/multiple activities over time
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Little Brown Myotis — Measuring Success

b/ NP g M DLIAC Ao <L oo ACThAYo ™M o DSLnyDx¢
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Success of the population and distribution objectives will be evaluated to determine if:

- AChB g PO brAC dA**LD7AC CALACLNCHR"arPNe (>R a¢
APl dn7>JNe K Mg M*g7) CAd o LN A ANMRCP>Sa ™M o I**JNoNe,
/20 <dJ¢ A NPCH P *o ™" of Sbd/ 5 D™ PSd°<“c<IN7%a D%
1*odcPNPRECHo® (WNS @ Ad " bd--—a 5 A®CHNLEL o b C a<d®Ia™® C"cLA5
<LGJCL™® aS*LC)

The extent of occurrence of Little Brown Myotis is maintained (or restored where applicable) to
the pre-WNS extent (to be verified every 5 years).

- PcIP>o Do ™Il (12-18-.0° 1°GJo®), As<o “bd*®/c"a eIl D>sde<c <INy 5q D%
d*odcPNib®rLyo, IPPLI"arPNe <L A P NNoNe (AN M oM o)

L*a P ACh®NNa*M*a® ALY AC D o5/ >NE
In the short term (12-18 years) within WNS-affected areas, the population is maintained and
increased (where feasible) at its current level.

- <ddodo <] (Al fo® Ao D>*<cI/Lo** o¢ qPD““(‘[>‘“’<‘c.—<1<'L‘F;'o-" dA>*ULDYAS)
Ao “bd®/ ™I Pde< Iy a D% {*odcPN bl Lo, Codd A LD>7AC
Ao PLAQP*a /o d"oN°e, DINGA™ D% a % 5NP, doJNY*a %/ HNe <L o>
M Aob N oNe A ANPR >SN o®.

In the long term (many generations) within WNS-affected areas, the population is self-sustaining,
resilient, redundant and representative.
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Next Steps

P U AAACL 60-0° D0 AocLa¢ DbDYeNbA>NC>c >®Da,
RN n,red B0 A7 p<cdo*Lo® ba Cl Do dc®>¢ CAdo™L
APLPNDLF N 0® AFLcDPCP>dro T o DLYc N, <N<Pde bNLA* 1 0,
Ac b ®Ia® APPNOLYY o P <Ny Do d®Io® A APy Do ™M of
boAcPPNAN>a 7D,

Following the 60-day public comment period, Environment and Climate Change
Canada is providing the Proposal for Decision to the NWMB which includes the
proposed final recovery strategy.

RN Nred /Do A< cdo™L.o baCll Acnep*c 'L‘ch_l>c—‘“33_qb
<@ PPL™DC N PNNN*Q/ o % I AP/ RNeY* M o® NNSba® ATDOMC DLIAS
A% oA oM 0 AcCn DAL\ o> NNSAD>REI o,

P <P g P Io®.

Environment and Climate Change Canada is now prepared to post the recovery
document on the Species at Risk Registry as final.

RN Nred Y Do A< cdo™L.o ba CI" Do dc®>C CAPI] )
I APsed”<NPh_ o NNBdN**o® oa > DL, < bNLA*1* 0f, P <™
<ELeCHo N 0 AdLc PPN 0f, LaNdbSI™ 0a 2 oo CPNo® Lab*Ma®
aS>Nc*o® 5.2.34-T".
Environment and Climate Change Canada is providing the recovery document to the
NWMB for final approval decision as per the NLCA s. 5.2.34.
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Request of the Board

o 0a 2 PLICAANLEI bNLANC ALY/ >PNHSa<L L
<L*OCP>o LA UC AP/ oS¢ S oA PPNPRAC DR H*g ¢ IDPL g
AfLcD>PNBP*aSo T o®.

That the NWMB considers whether or not they will make a decision on the
approval of the recovery strategy, or to not perform its decision-making function.

* 0a2 i>L<‘c—n_>q<'<1bdc_bﬂL.>°°f‘c AfLcPDLPN® AfLcPBrNsbPLc Lo
LALeCPSdro® I AP/ o SboAcP>PNPhe<In 7D/ L<o®, bNLA*C
AALPNT/DPNBALD > M eC> oL LCH G 4oL LC oo
P T I AP /oI b oAPP°h 0 [ PYob by'o® <\ ** Do,
PPLCEIT T I\ * D5 o IH. o <A US o CPhc o b <8\ ** Do ba CT
LcCPoNe ba CM>Cal o SLYACI A" o<dc o 0 LlAS L C>oNe
002 0a CPNOot < PNC ADc™ € 5.2.34-[ D€,

That if the NWMB decides to make a decision on the approval of the recovery
strategy, the NWMB considers whether or not they approve the final Recovery
Strategy for the Little Brown Myotis, Northern Myotis and Tri-coloured Bat in
Canada under the federal Species at Risk Act as per the NLCA s. 5.2.34.
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Preface

The federal, provincial, and territorial government signatories under the Accord for the
Protection of Species at Risk (1996)? agreed to establish complementary legislation and
programs that provide for effective protection of species at risk throughout Canada.
Under the Species at Risk Act (S.C. 2002, c.29) (SARA), the federal competent
ministers are responsible for the preparation of recovery strategies for listed Extirpated,
Endangered, and Threatened species and are required to report on progress within

five years after the publication of the final document on the SAR Public Registry.

The Minister of the Environment and Minister responsible for Parks Canada Agency is
the competent minister under SARA for the Little Brown Myotis, Northern Myotis, and
Tri-colored Bat and has prepared this recovery strategy, as per section 37 of SARA.
To the extent possible, it has been prepared in cooperation with the provinces of British
Columbia, Alberta, Saskatchewan, Manitoba, Ontario, Quebec, New Brunswick, Prince
Edward Island, Nova Scotia, and Newfoundland and Labrador, as well as the territories
of Yukon and Northwest Territories, and the Sahtu Renewable Resources Board, and
Wek’'éezhii Renewable Resources Board.

Success in the recovery of these species depends on the commitment and cooperation
of many different constituencies that will be involved in implementing the directions set
out in this strategy and will not be achieved by Environment and Climate Canada and
the Parks Canada Agency, or any other jurisdiction alone. All Canadians are invited to
join in supporting and implementing this strategy for the benefit of the Little Brown
Myotis, Northern Myotis, and Tri-colored Bat and Canadian society as a whole.

This recovery strategy will be followed by one or more action plans that will provide
information on recovery measures to be taken by Environment and Climate Canada, the
Parks Canada Agency, and other jurisdictions and/or organizations involved in the
conservation of the species. Implementation of this strategy is subject to appropriations,
priorities, and budgetary constraints of the participating jurisdictions and organizations.

The recovery strategy sets the strategic direction to arrest or reverse the decline of the
species, including identification of critical habitat to the extent possible. It provides all
Canadians with information to help take action on species conservation. When the
recovery strategy identifies critical habitat, there may be future regulatory implications,
depending on where the critical habitat is identified. SARA requires that critical habitat
identified within federal protected areas be described in the Canada Gazette, after
which prohibitions against its destruction will apply. For critical habitat located on federal
lands outside of federal protected areas, the Minister of the Environment must either
make a statement on existing legal protection or make an order so that the prohibition
against destruction of critical habitat applies. For critical habitat located on non-federal
lands, if the Minister of the Environment forms the opinion that any portion of critical

2 http://reqistrelep-sarareqistry.gc.ca/default.asp?lang=en&n=6B319869-1#2
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habitat is not protected by provisions in or measures under SARA or other Acts of
Parliament, and not effectively protected by the laws of the province or territory, SARA
requires that the Minister recommend that the Governor in Council make an order to
extend the prohibition against destruction of critical habitat to that portion. The discretion
to protect critical habitat on non-federal lands that is not otherwise protected rests with
the Governor in Council.
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Executive Summary

Little Brown Myotis (Myotis lucifugus), Northern Myotis (Myotis septentrionalis), and
Tri-colored Bat (Perimyotis subflavus) are small, insectivorous species of the Family
Vespertilionidae. The three species were emergency listed as Endangered on Schedule
1 of the federal Species at Risk Act (SARA) in 2014 because of sudden and dramatic
declines across the eastern portions of the ranges of Little Brown Myotis and Northern
Myotis, and throughout the entire Canadian range of Tri-colored Bat. These declines are
the direct result of white-nose syndrome (WNS).

Little Brown Myotis and Northern Myotis have been confirmed in every province and
territory except Nunavut. Approximately 50% and 40% of their global ranges occur in
Canada, respectively. Tri-colored Bat has been recorded in Ontario, Quebec,

New Brunswick, and Nova Scotia, and 10% of its global population is estimated to occur
in Canada.

The single greatest threat to Little Brown Myotis, Northern Myotis, and Tri-colored Bat is
WNS. Because of the significance of WNS, where appropriate, this recovery strategy
differentiates between areas affected by WNS and those not yet affected (e.g., within
threats, and recovery approaches). In areas already affected by WNS, the significance
of other threats to the three species of bats is heightened because the mortality of a
small number of the remaining individuals (particularly adults) has the ability to impact
the survival of local populations, their recovery, and, perhaps, the development of
resistance to the fungus that causes WNS. Threats other than WNS include habitat loss
and degradation (e.g., destruction or degradation of hibernacula, maternity roosts, and
foraging areas), disturbance or harm (e.g., collisions with or barotrauma® from wind
turbines, intentional harm to individuals, recreational or scientific disturbance, and
industrial disturbance), pollution, and climate change.

The feasibility of recovery for Little Brown Myotis, Northern Myotis, and Tri-colored Bat
in Canada is unknown. In keeping with the precautionary principle, this recovery
strategy has been prepared as per section 41(1) of SARA.

The short-term (12-18 years) population objective for both Little Brown Myotis and
Northern Myotis is to maintain and increase (where feasible) the current population
level. The long-term (many generations) population objective is a self-sustaining,
resilient, redundant and representative population (see section 5: Population and
Distribution Objectives for further details and definitions). The distribution objective for
both the Little Brown Myotis and Northern Myotis is to maintain (or where applicable
restore to) the pre-WNS extent of occurrence.

The short-term population objective for Tri-colored Bat is to maintain and increase
(where feasible) the population compared to its current level over the next 10 years. The

® Barotrauma is injury resulting from a change in air pressure.
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long-term population objective is a self-sustaining, resilient, redundant and
representative population. The distribution objective is to restore (then maintain) the
pre-WNS extent of occurrence.

Broad strategies aimed at supporting the survival and recovery of Little Brown Myotis,
Northern Myotis, and Tri-colored Bat are presented in section 6.2: Strategic Direction for
Recovery. Approaches required to meet population and distribution objectives will be
different in areas where WNS has already caused dramatic declines, compared to areas
not yet affected by WNS.

Critical habitat for these three species is partially identified in this recovery strategy.
A schedule of studies is included to obtain the information needed to complete the
identification of critical habitat.

One or more action plans for Little Brown Myotis, Northern Myotis, and Tri-colored Bat
will be posted on the Species at Risk Public Registry within three years following the
final posting of this recovery strategy.
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Recovery Feasibility Summary

Based on the following four criteria that the Government of Canada uses to determine
recovery feasibility, the feasibility of recovery for Little Brown Myotis, Northern Myotis,
and Tri-colored Bat is unknown. In keeping with the precautionary principle, a recovery
strategy has been prepared as per section 41(1) of SARA, as would be done when
recovery is determined to be feasible. This recovery strategy addresses the lack of
knowledge related to the feasibility of recovery. Tri-colored Bat’s recovery feasibility is
assessed separately because, unlike Little Brown Myotis and Northern Myotis, WNS
encompasses Tri-colored Bat’s entire Canadian range.

Little Brown Myotis and Northern Myotis

1. Individuals of the wildlife species that are capable of reproduction are available
now or in the foreseeable future to sustain the population or improve its abundance.

Yes. In the provinces and territories where WNS has not been detected, these species
are apparently abundant throughout much of their range. At present, it is believed that
there are currently adequate numbers of breeding individuals in the Prairies and
western Canada to sustain the species in Canada or increase their abundances. The
number of individuals remaining in most parts of eastern Canada and the United States
(U.S) is very small. Hence, rescue from outside populations (i.e., the U.S.) is not
considered likely. However, there are early indications in some portions of their range
that a very small proportion of individuals may survive WNS.

2. Sufficient suitable habitat is available to support the species or could be made
available through habitat management or restoration.

Unknown. Sufficient suitable summering habitat (i.e., roosting and foraging habitat) is
likely available, and it is possible that more could be made available through
management or restoration. However, not all locations are known. Suitable wintering
habitat (i.e., hibernacula) that is free of the spores that cause WNS is probably sufficient
in the Prairies and western and northern Canada, but has substantially declined in many
areas of eastern Canada. Although the habitat characteristics of hibernacula are
generally known in eastern Canada, the locations of some hibernacula there remain
unknown. In the Prairies, western Canada, and northern Canada, the habitat
characteristics and locations of hibernacula are not well understood. Currently, it is not
possible to identify available, but currently unoccupied wintering habitat that may be
needed for recovery for either of these two species.

3. The primary threats to the species or its habitat (including threats outside
Canada) can be avoided or mitigated.

Unknown. The primary threat to these species is WNS which is caused by an invasive

fungus (Pseudogymnoascus destructans). Spores that cause WNS are introduced to
uninfected hibernacula. Limiting the human-assisted spread of WNS by avoiding
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activities that can cause the spores to spread to uninfected hibernacula may be possible

through education and adherence to handling protocols and beneficial management

practices (BMPs). Nevertheless, WNS is predicted to continue to spread across Canada

from bat-to-bat contact. It is unknown if natural barriers (e.g., Rocky Mountains) may
halt or slow the spread of the disease by bats. No widely tested treatment for WNS

exists, but intensive research is currently focused on potential treatment and mitigation

measures. New research has found substances from certain bacterium and yeast that

inhibit the growth of P. destructans in the laboratory. This research is still in early stages

of development and the effectiveness of its application in the field is unknown.

4. Recovery techniques exist to achieve the population and distribution objectives
or can be expected to be developed within a reasonable timeframe.

Unknown. Although WNS has primarily spread through Canada by bats, habitat
management and stewardship to prevent (or slow) the human-assisted spread of the
spores that cause WNS may be effective at delaying loss of individuals while potential
treatments and mitigation measures are researched. Conservation of maternity roosts
where bats are known to raise young is likely to aid in the recovery of these species.
Appropriately designed and tested habitat enhancement techniques that increase the
availability of optimal roosting locations for bats to raise young may additionally aid in
the recovery of these species. In addition, limiting access and disturbance to
hibernacula can have positive effects on population growth.

Tri-colored Bat

1. Individuals of the wildlife species that are capable of reproduction are available now
or in the foreseeable future to sustain the population or improve its abundance.

Yes. In eastern Canada, where this species and WNS are present, Tri-colored Bat
continues to persist at very low population levels. Populations also continue to exist in
the U.S., although rescue from outside populations is not considered likely. There are
no reliable Canadian estimates of population size. At present, it is believed that there
are individuals, albeit limited, capable of reproduction available to increase population
abundances.

2. Sufficient suitable habitat is available to support the species or could be made
available through habitat management or restoration.

Unknown. Sufficient suitable summering habitat (i.e., roosting and foraging habitat) is
likely available, although not all locations are known. Suitable wintering habitat

(i.e., hibernacula) that is free of the fungus that causes WNS may be non-existent
because Tri-colored Bat’s entire Canadian range overlaps with the areas affected by
WNS. Not all locations of hibernacula are known for this species. It is currently not
possible to identify available but currently unoccupied habitat that may be needed for
recovery.
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3. The primary threats to the species or its habitat (including threats outside Canada)
can be avoided or mitigated.

Unknown. The primary threat to these species is an invasive fungus
(Pseudogymnoascus destructans). No widely tested treatment for WNS exists, but
intensive research is currently focused on potential treatment and mitigation measures.
New research has found substances from certain bacterium and yeast that inhibit the
growth of P. destructans in the laboratory. This research is still in early stages of
development and its effectiveness of application in the field is unknown.

4. Recovery techniques exist to achieve the population and distribution objectives or
can be expected to be developed within a reasonable timeframe.

Unknown. Because it is presumed that WNS encompasses the entire range of
Tri-colored Bat in Canada, it will be challenging to conduct the necessary research for
the treatment of WNS within a reasonable timeframe for recovery. This is an area of
intensive ongoing research.

viii
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1. COSEWIC Species Assessment Information

Date of Assessment: November 2013

Common Name (population): Little Brown Myotis
Scientific Name: Myotis lucifugus
COSEWIC Status: Endangered

Reason for Designation: Approximately 50% of the global range of this small bat is
found in Canada. Sub-populations in the eastern part of the range have been
devastated by White-nose Syndrome, a fungal disease caused by an introduced
pathogen. This disease was first detected in Canada in 2010, and to date has
caused a 94% overall decline in known numbers of hibernating Myotis bats in Nova
Scotia, New Brunswick, Ontario, and Québec. The current range of White-nose
Syndrome has been expanding at an average rate of 200-250 kilometres per year.
At that rate, the entire Canadian population is likely to be affected within 12 to

18 years. There is no apparent containment of the northward or westward spread of
the pathogen, and proper growing conditions for it exist throughout the remaining
range.

Canadian Occurrence: Yukon, Northwest Territories, British Columbia, Alberta,
Saskatchewan, Manitoba, Ontario, Quebec, New Brunswick, Prince Edward Island,
Nova Scotia, Newfoundland and Labrador

COSEWIC Status History: Designated Endangered in an emergency assessment
on February 3, 2012. Status re-examined and confirmed in November 2013.
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Date of Assessment: November 2013

Common Name (population): Northern Myotis
Scientific Name: Myotis septentrionalis
COSEWIC Status: Endangered

Reason for Designation: Approximately 40% of the global range of this northern
bat is in Canada. Sub-populations in the eastern part of the range have been
devastated by White-nose Syndrome, a fungal disease caused by an introduced
pathogen. This disease was first detected in Canada in 2010 and to date has caused
a 94% overall decline in numbers of known hibernating Myotis bats in Nova Scotia,
New Brunswick, Ontario, and Québec hibernacula compared with earlier counts
before the disease struck. Models in the northeastern United States for Little Brown
Myotis predict a 99% probability of functional extirpation by 2026. Given similar life
history characteristics, these results are likely applicable to this species. In addition
to its tendency to occur in relatively low abundance levels in hibernacula, there is
some indication this species is experiencing greater declines than other species
since the onset of White-nose Syndrome. The current range of White-nose
Syndrome overlaps with approximately one third of this species' range and is
expanding at an average rate of 200 to 250 kilometres per year. At that rate, the
entire Canadian population will likely be affected within 12 to 18 years. There is no
apparent containment of the northward or westward spread of the pathogen, and
proper growing conditions for it exist throughout the remaining range.

Canadian Occurrence: Yukon, Northwest Territories, British Columbia, Alberta,
Saskatchewan, Manitoba, Ontario, Quebec, New Brunswick, Prince Edward Island,
Nova Scotia, Newfoundland and Labrador

COSEWIC Status History: Designated Endangered in an emergency assessment
on February 3, 2012. Status re-examined and confirmed in November 2013.
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Date of Assessment: November 2013

Common Name (population): Tri-colored Bat
Scientific Name: Perimyotis subflavus
COSEWIC Status: Endangered

Reason for Designation: This bat is one of the smallest bats in eastern North
America. Approximately 10% of its global range is in Canada, and it is considered
rare in much of its Canadian range. Declines of more than 75% have occurred in the
known hibernating populations in Québec and New Brunswick due to White-nose
Syndrome. This fungal disease, caused by an invasive pathogen, was first detected
in Canada in 2010, and has caused similar declines in Little Brown Myotis and
Northern Myotis in eastern Canada and the northeastern United States. Most of the
Canadian range of the species overlaps with the current White-nose Syndrome
range, and further declines are expected as more hibernacula continue to become
infected.

Canadian Occurrence: Ontario, Quebec, New Brunswick, Nova Scotia

COSEWIC Status History: Designated Endangered in an emergency assessment
on February 3, 2012. Status re-examined and confirmed in November 2013.

"COSEWIC (Committee on the Status of Endangered Wildlife in Canada)

2. Species Status Information

Approximately 50%, 40%, and 10% of the global ranges of Little Brown Myotis, Northern
Myotis, and Tri-colored Bat, respectively, occur in Canada (COSEWIC 2013).

Little Brown Myotis, Northern Myotis, and Tri-colored Bat were listed as Endangered in
Canada under Schedule 1 of the Species at Risk Act (SARA, c. 29) in November 2014
by an emergency listing order. Little Brown Myotis and Northern Myotis were listed as
Endangered in January 2013 on the Species at Risk in Ontario (SARO) List (O. Reg.
230/08) under Ontario’s Endangered Species Act, 2007 (OMNRF 2015). The three
species also receive protection under Ontario’s Fish and Wildlife Conservation Act,
1997 as specially protected mammals. All three species were listed as Endangered by
the New Brunswick Species at Risk Act in June 2013 and were added to the list of
animals protected under the Nova Scotia Endangered Species Act in July 2013.

Little Brown Myotis and Northern Myotis were listed as Endangered under Manitoba’s
Endangered Species and Ecosystems Act in June 2015.





Recovery Strategy for Little Brown Myotis, Northern Myotis, and Tri-colored Bat 2016

These species are not listed under the provincial and territorial endangered species
legislations of Yukon, British Columbia, Northwest Territories, Alberta, Saskatchewan,
Quebec, or Newfoundland and Labrador, although they are afforded protections under
the Wildlife Acts of these provinces and territories. In Quebec, the three species are on
the Liste des espéces susceptibles d’étre désignées menacées ou vulnérables (list of
wildlife species likely to be designated threatened or vulnerable). This list is produced
according to the Loi sur les especes menacées ou vulnérables (RLRQ, ¢ E-12.01) (Act
respecting threatened or vulnerable species) (CQLR, ¢ E-12.01), but it does not afford
any extra protection to the species. In Saskatchewan, The Wildlife Amendment
Regulation, 2013 removed all Chiroptera in Saskatchewan from the list of unprotected
wildlife, thereby granting them protection from all harm. These species are not listed,
nor do they receive protection under the Wildlife Conservation Act in Prince Edward
Island. The Province of Newfoundland and Labrador are in the process of assessing the
bat species for inclusion on their Endangered Species Act. There are no confirmed
records of these species in Nunavut, but there has been limited survey coverage.

NatureServe (2015) ranks for Canada and the United States (U.S.) are presented in
Table 1.

Table 1. Global, national, and sub-national NatureServe ranks for Little Brown Myotis,
Northern Myotis, and Tri-colored Bat as of June 2015 (based on personal
communications with provincial Conservation Data Centres (CDC) and/or available
online data).

Little Brown Northern Myotis Tri-colored Bat Presence of WNS
Myotis (winter discovered)
Global G3G4 G1G2 G3G4
United States N3 N1N2 N3N4 \ (2006-2007)
Canada N3 N2N3 N2N3
Newfoundland S4 S2S3 Not Applicable
Labrador S4 SNR Not Applicable
Nova Scotia S1 S2 S1 \ (2010-2011)
PEI S1 S1 Not Applicable V' (2012-2013)
Quebec S1 S1 S1 ' (2009-2010)
New Brunswick S1 S1 S1 \ (2010-2011)
Ontario S4 S3 S37? ' (2009-2010)
Manitoba S2N, S5B S3S4N, S4B Not Applicable
Saskatchewan S5B, S5N S4B, SNRN Not Applicable
Alberta S5 S254 Not Applicable
British Columbia S4 S384 Not Applicable
NT S2 S2 Not Applicable
Yukon S1S3 S1S2 Not Applicable

Types of ranks: G = global conservation status rank, N = national conservation status rank, and
S = sub-national (provincial or territorial) ranks.
Definitions of rank: 1 = critically imperiled; 2 = imperiled; 3 = vulnerable; 4 = apparently secure;
5 = secure; SNR = unranked; SU = unrankable; B = breeding; N = non-breeding.
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3. Species Information
3.1 Species Description

Little Brown Myotis

Little Brown Myotis is a small (7-9 g) brown bat with black ears, black wings, and a
black tail membrane (van Zyll de Jong 1985). Its wingspan is approximately 22-27 cm.
Females tend to be slightly larger than males (Harvey et al. 2011). Compared to other
mammals, Little Brown Myotis has a long lifespan; some individuals live more than

30 years (Davis and Hitchcock 1995). When acoustically recorded in treed or otherwise
cluttered environments, Little Brown and Northern Myotis produce echolocation calls
that are very similar and can be confused with other Myotis species.

Northern Myotis

Northern Myotis, also known as Northern Long-eared Bat, is a small bat (5-8 g) similar
in size and colouration to Little Brown Myotis, but is generally distinguishable by its
longer ears that extend beyond the nose when pressed forward, longer tail, and larger
wing area (Caceres and Barclay 2000, Harvey et al. 2011). It can also be distinguished
by its tragus*, which is long and thin with a pointed tip (van Zyll de Jong 1985). Northern
Myotis has similar life history characteristics to Little Brown Myotis; the longevity record
in the wild is 18.5 years (Caceres and Barclay 2000).

Tri-colored Bat

Tri-colored Bat, formerly known as Eastern Pipistrelle (Pipistrellus subflavus), has a
distinct colouration; each hair is black at the base, yellow in the middle, and brown at
the tip giving the bat an overall reddish-brown to yellowish-brown colour (Harvey et al.
2011). Its ears and face are brown, forearms are orange-red or pinkish, and its wings
and flight membranes are blackish (Fujita and Kunz 1984, Naughton 2012). Tri-colored
Bat is similar in size and weight (5-9 g) to Little Brown Myotis and Northern Myotis
(Fujita and Kunz 1984, van Zyll de Jong 1985, Farrow and Broders 2011).

3.2 Population and Distribution
DISTRIBUTION

Little Brown Myotis

Little Brown Myotis has been confirmed in every province and territory throughout
Canada with the exception of Nunavut where no known observations meeting

4 Tragus is a prominence on the inner side of the external ear.
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evidentiary standards exist (i.e., recorded but not confirmed) (COSEWIC 2013). In
general, its Canadian distribution includes the boreal forest south of the treeline through
to the U.S. border (van Zyll de Jong 1985, Grindal et al. 2011, Burles et al. 2014)
(Figure 1).

The northern limit of its distribution is difficult to define because of limited survey effort
and difficulties related to survey logistics (e.g., large area, few roads — see Jung et al.
2014 for a more comprehensive explanation). Few maternity roosts or hibernacula have
been located in the northern portions of the range (COSEWIC 2013); however, Wilson
et al. (2014) observed reproductive females and maternity colonies of Little Brown
Myotis in southwest and south central Northwest Territories. The species is also found
south of 64° in Yukon (Slough and Jung 2008). Hibernacula have been confirmed in the
Northwest Territories though no hibernacula have been found in Yukon (Slough and
Jung 2008, Wilson et al. 2014). Scattered records from Nunavut and northern Northwest
Territories exist (i.e., north of the defined range in Figure 1); however, it is unclear if
these records represent resident breeding individuals or extralimital® observations
(COSEWIC 2013).

® Extralimital observations refer to observations that occur outside the defined range of the species.
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Figure 1. Approximate distribution of Little Brown Myotis and white-nose syndrome
(WNS), as of April 2016 (Naughton 2012, COSEWIC 2013, Wilson et al. 2014, GNWT
2015a, CWHC 2016). Some records in Northwest Territories and Nunavut (as shown
with a “?’) indicate uncertainty in the northern limit of the range. The black dot
represents an extralimital record. The WNS polygon (black diagonal) encompasses
locations of confirmed Pseudogymnoascus destructans presence and where clinical
WNS characteristics have been observed.
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Northern Myotis

Northern Myotis has been confirmed in every province and territory throughout Canada
with the exception of Nunavut (van Zyll de Jong 1985, Brown et al. 2007, Henderson et
al. 2009, Park and Broders 2012, Broders et al. 2013, Reimer and Kaupas 2013)
(Figure 2). Its Canadian distribution includes the boreal forest south of the treeline and
into the montane forests of the west and deciduous and mixedwood forests of the east.
It is mostly absent from the Canadian Prairies, and when it is found outside of forested
regions, it is found in forest remnants or at hibernacula (Turner 1974).

Similar to Little Brown Myotis, the northern limit of Northern Myotis’ range is difficult to
determine due to limited survey effort and difficulties related to survey logistics

(e.g., large area, few roads). However, Northern Myotis has been confirmed breeding in
Yukon (Lausen et al. 2008) and the Northwest Territories (Wilson et al. 2014).
Hibernation sites have not been recorded in Yukon (Jung et al. 2006, Slough and Jung
2007), but likely exist in the Northwest Territories (Wilson et al. 2014).
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Figure 2. Approximate distribution of Northern Myotis and white-nose syndrome
(WNS), as of April 2016 (Naughton 2012, COSEWIC 2013, Wilson et al. 2014, GNWT
2015b, CWHC 2016). The WNS polygon (black diagonal) encompasses locations of
confirmed Pseudogymnoascus destructans presence and where clinical WNS
characteristics have been observed.
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Tri-colored Bat

The Canadian range of Tri-colored Bat encompasses mainland Nova Scotia, southern
New Brunswick, Quebec and Ontario (van Zyll de Jong 1985, Fraser et al. 2012)
(Figure 3), although some populations may be isolated within this range (Broders et al.
2003). Breeding records for Tri-colored Bat have been confirmed in Nova Scotia
(Broders et al. 2003) though breeding was not observed in New Brunswick (Broders et
al. 2001). Although detections of Tri-colored Bat have been recorded from Ontario and
Quebec in the summer (COSEWIC 2013), it is unclear if breeding has been confirmed.
It has been recorded in hibernacula in all provinces within its range, albeit rarely and/or
in relatively small numbers (COSEWIC 2013).

10
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Figure 3. Approximate distribution of Tri-colored Bat and white-nose syndrome (WNS),
as of April 2016 (Naughton 2012, COSEWIC 2013, CWHC 2016). Some records in
Quebec and Ontario (as shown with a *?’) indicate uncertainty in the northern limit of the
range. The black dots represent extralimital records. The WNS polygon (black diagonal)
encompasses locations of confirmed Pseudogymnoascus destructans presence and
where clinical WNS characteristics have been observed.
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POPULATION

This recovery strategy defines two periods relevant to the discussion of bat populations
in Canada: the period prior to the arrival of WNS in Canada (up to and including 2009)
and the period after the arrival of WNS in Canada (2010 and onwards). However, it
should be noted that the population sizes and the relative abundance of the three bat
species in Canada are unknown pre- and post-WNS (both in Canada and in

North America) and, therefore, it is challenging to obtain accurate estimates of
abundance and consequently species-specific declines in the Canadian populations.

In the northeastern U.S., Langwig et al. (2012) estimated that bat populations (all
species) in general, prior to the arrival of WNS, were growing at an average rate of

8% per year. Population trend analyses of hibernacula data from across the U.S.
indicated these three species of bat specifically were relatively stable (i.e., a positive or
negative trend was unable to be detected) (Ellison et al. 2003, Frick et al. 2010a, Frick
et al. 2010b). Count data at hibernacula during the winter are often used to determine
relative abundance and infer population trends. Substantial intra- and inter-annual
variation in the number of hibernating bats (and species) can exist within a
hibernaculum (Trombulak et al. 2001); nonetheless, winter hibernacula data are likely
an accurate reflection of the population status in all three bat species’ populations
(COSEWIC 2013). In addition, summer survey data corroborate observations collected
at hibernacula (COSEWIC 2013, Natureserve 2015).

Since the arrival of WNS to North America in 2006, the most precipitous declines in
North American wildlife in recorded history have been observed (Kunz and Tuttle 2009).
An estimated one million bats (multiple species) died in the northeastern U.S. within
three years of the arrival of WNS (Kunz and Tuttle 2009), and an estimated 5.7 to

6.7 million bats died within six years of its arrival (U.S. Fish and Wildlife Service 2012).
In Canada, the total number of Myotis spp. bats recorded in Nova Scotia,

New Brunswick, Ontario, and Quebec hibernacula declined by approximately 94%
between 2010 and 2012 (COSEWIC 2013). In Quebec, Nova Scotia, and New
Brunswick, following the arrival of WNS, some hibernacula no longer have any
individuals of these species of bats present (McAlpine and Vanderwolf, unpub. data in
COSEWIC 2013, Mainguy and Desrosiers 2011, H. Broders pers. comm. 2015).

There is limited information related to the proportion of bat populations found in eastern
Canada versus western Canada. In Canada, 95% of records of hibernating Myotis spp.
bats are from Nova Scotia to Manitoba, while relatively few had been recorded west of
Manitoba (COSEWIC 2013). Fewer hibernacula have been found in the western
provinces and northern territories as compared to the east (excluding Newfoundland
and Labrador where few hibernacula are also known); furthermore, hibernacula in the
east tended to have more individuals per site (>10,000) compared to hibernacula in the
north and west (<1000 per site) (Nagorsen and Brigham 1993, Olson et al. 2011). Some
researchers suggest that a large proportion of the Little Brown Myotis population prior to
WNS resided in the northeastern United States (Kunz and Reichard 2010). Genetic
evidence also exists to suggest populations in the east were larger than populations in
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the west (Wilder 2014). However, bats in northern and western Canada may not
necessarily be less abundant but instead tend to overwinter singly or in small numbers,
making it more difficult to obtain accurate population estimates (i.e., many sites with
small numbers of bats in the north and west compared to few sites with large numbers
in the east). Comparisons between eastern and western population levels should be
interpreted with caution because of the survey limitations previously mentioned for the
north in addition to issues in the west (i.e., British Columbia) in differentiating Little
Brown Myotis from Yuma Myotis (Myotis yumanensis) (COSEWIC 2013).

Little Brown Myotis

Pre-WNS

Evidence from multiple surveys suggests that Little Brown Myotis was probably the
most common bat throughout much of Canada, and still is in many areas outside of
those impacted by WNS (COSEWIC 2013). Little Brown Myotis is thought to be
relatively common in the northern limits of its range, although abundance is difficult to
estimate because of previously discussed issues with surveying populations in the north
(COSEWIC 2013, Jung et al. 2014).

The Canadian population size of Little Brown Myotis prior to the arrival of WNS is
unknown but likely exceeded one million individuals (COSEWIC 2013). Frick et al.
(2010a) estimated the population was 6.5 million individuals in the northeastern U.S. as
of 2006 which further supports numbers in excess of 1 million for Canada. NatureServe
(2015) estimated the global population size to be 100,000 to >1,000,000 individuals
prior to WNS. Data from known hibernacula are incomplete but, prior to the arrival of
WNS, some known hibernacula were used by thousands to tens of thousands of bats in
southern Ontario, Quebec, Nova Scotia, New Brunswick, and Manitoba (Fenton 1970,
Scott and Hebda 2004, Mainguy and Desrosiers 2011).

Post-WNS

NatureServe (2015) states that the current global population size is unknown but likely
still exceeds 100,000 individuals. Model results predicted that Little Brown Myotis will be
functionally extirpated® (i.e., 1% of pre-WNS population or 65,000 individuals) in the
northeastern U.S. by 2026 (Frick et al. 2010a). However, new evidence suggests that
some individuals are surviving the infection and survival rates have increased at
locations previously decimated by WNS; however, the increased rates of survival are
not sufficient to support a positive population growth trend (Maslo et al. 2015). The
entire Canadian range of Little Brown Myotis is expected to be impacted by WNS
between 2025 and 2028 (COSEWIC 2013).

6 Functionally extirpated populations are those of which there are so few remaining numbers that there
are not enough individuals or habitat in suitable condition to support a fully functional population
(NOAA 2015).
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Northern Myotis

Pre-WNS

Evidence suggests that Northern Myotis is less common than Little Brown Myotis, in
part, because they have a more restricted distribution within Canada and are reliant on
forested areas (COSEWIC 2013). Observations made during summer indicate that the
species is relatively common in the southern Northwest Territories and uncommon at
the western and northern edges of their range (Jung et al. 2014, Wilson et al. 2014).
At some eastern sites (e.g., Newfoundland and Labrador, Prince Edward Island, and
Nova Scotia), numbers were more or less equal to Little Brown Myotis (Park and
Broders 2012). However, counts obtained from individual hibernacula in the winter
indicate relatively few (i.e., <100) Northern Myotis (Barbour and Davis 1969, Amelon
and Burhans 2006). This may be a result of difficulties in detecting Northern Myotis in
hibernacula because they are often found in deep cracks (COSEWIC 2013). In addition,
it is difficult to distinguish between Little Brown Myotis and Northern Myotis while
conducting visual winter hibernacula counts.

The Canadian population size of Northern Myotis is unknown but is believed to have
also exceeded one million individuals before the arrival of WNS (COSEWIC 2013). In
contrast, NatureServe (2015) estimated that the global population size was relatively
small prior to WNS (2,500 to 100,000 individuals). However, NatureServe notes that this
estimate is supported by low counts at hibernacula (which may be related to issues with
detectability). In addition, the NatureServe estimate appears to be primarily based on
counts within the U.S. part of the range. Based on Harvey (1992) and D. Morningstar
(pers. comm. 2015), the species is probably more common and abundant in the
northern part of its global range (i.e., boreal) than in the south (COSEWIC 2006).

Post-WNS

Declines of Northern Myotis populations in the northeastern U.S. have occurred at the
same rate as Little Brown Myotis; an expected result given the two species have similar
life history traits and often share same hibernacula. Thus, it was predicted that Northern
Myotis will likely also be functionally extirpated (i.e., 1% of pre-WNS population) in the
northeastern U.S. by 2026 (Frick et al. 2010a). However, new evidence for Little Brown
Myotis suggests that low numbers of individuals are surviving the infection and survival
rates have increased at locations previously decimated by WNS, a trend which may
also apply to Northern Myotis. The entire Canadian range of Northern Myotis is
expected to be impacted by WNS between 2025 and 2028 (COSEWIC 2013).

Tri-colored Bat

Pre-WNS

Although too little data exist to reliably estimate the population size of Tri-colored Bat,
the species was relatively rare in the Maritimes, Quebec, and in parts of Ontario
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(COSEWIC 2013). It is also rare in the adjacent states of Vermont (Darling and Smith
2011) and Maine (Zimmerman and Glanz 2000). In addition to being uncommon,
Tri-colored Bats tend to hibernate solitarily within hibernacula, often within the deepest
parts of the cave where human access is limited, and thus, may be more difficult to
detect during hibernation than other species (Hitchcock 1949, Fujita and Kunz 1984,
Sandel et al. 2001, COSEWIC 2013).

The Canadian population size of Tri-colored Bat prior to WNS is unknown; however, the
COSEWIC (2013) status report provides <20,000 individuals in Canada as a rough
estimate. NatureServe (2015) estimated that the global population size was between
10,000 to 1,000,000 individuals prior to WNS. In Nova Scotia, it was estimated that
between 1,000 and 2,000 adult females existed (H. Broders, pers. comm. in COSEWIC
2013). Across the Canadian range, the species accounted for between 0.2 to 4.5% of
individuals counted at various hibernacula (Hitchcock 1949, 1965, Mainguy and
Desrosiers 2011, Vanderwolf et al. 2012).

Post-WNS

The Tri-colored Bat population declines in areas affected by WNS in Canada and the
U.S. are likely similar to that observed in Little Brown Myotis and Northern Myotis,
though the declines observed in this species are less straightforward (COSEWIC 2013).
In part, this is because of the small numbers of Tri-colored Bats that have been
recorded from monitored Canadian hibernacula and because the species shows
evidence of a seasonal latitudinal migration (Fraser et al. 2012), both of which may
affect interpretation of Canadian population trends.

Declines observed since the arrival of WNS have been variable. The average
population decline in five northeastern states was 75% (range 16 to 95%) between 2006
and 2010, with 13 of 36 hibernacula declining 100% (Turner et al. 2011). Acoustic
monitoring during the summers of 2007-2009 in New York yielded similar population
declines to those listed above (i.e., 78% between 2008 and 2009) (Dzal et al. 2011).
In eastern Ontario, Quebec, and Nova Scotia there are indications the Tri-colored Bat
population may have declined by as much as 94% compared to pre-WNS populations
(Mainguy and Desrosiers 2011, L. Hale, pers. comm. in COSEWIC 2013). In southern
Ontario, significant declines were also noted at eight locations where acoustic
monitoring was performed prior to the arrival of WNS and again in 2014 (D.
Morningstar, pers. comm.). In New Brunswick, declines at individual hibernacula have
ranged from 30% to more than 75% (D. McAlpine and K. Vanderwolf, unpub. data in
COSEWIC 2013, D. McApline pers. comm. in COSEWIC 2013). NatureServe (2015)
states that the current global population size is unknown but likely still exceeds
10,000 individuals.

3.3 Needs of Little Brown Myotis, Northern Myotis, and Tri-colored
Bat
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The habitat requirements of temperate-region bats vary by season. The habitat is
composed of (1) overwintering habitat (i.e., hibernacula, such as caves, abandoned
mines, and wells) used for hibernation and overwinter survival, (2) summering habitat
that includes roosting habitat (for maternity roosts and males) and foraging habitat
within commuting range of the roosts (Sasse and Perkins 1996, Norquay et al. 2013),
and (3) swarming habitat used in the late summer and early fall for mating and
socializing (Fenton 1969, Randall and Broders 2014). Swarming sites are also typically
used as hibernacula (Fenton 1969, Randall and Broders 2014).

Overwintering and Swarming Habitat

Hibernating bats survive the winter using stored fat reserves accumulated during the
summer and autumn (Jonasson and Willis 2011). Hibernation allows year-round
resident, insect-eating bats to persist in a region when ambient temperature declines
and insects are not available in winter. Hibernating bats minimize use of fat reserves by
decreasing metabolic rate and body temperature to within a few degrees of the ambient
temperature in the hibernaculum (i.e., they enter torpor’) (Henshaw and Folk 1966).

Hibernacula for Little Brown Myotis, Northern Myotis, and Tri-colored Bat are generally
underground openings, including caves, abandoned mines, wells, and tunnels, but at
some sites only specific sections of the site will be used for hibernation. The sections
used for hibernating typically have a temperature range between 2°C and 10°C (Fenton
1970, Anderson and Robert 1971, Vanderwolf et al. 2012), and relative humidity levels
> 80% to reduce evaporative water loss (Cryan et al. 2010, but see Kurta 2014).
Structural features, such as number of openings, cave size and length, and angle of
chambers can influence the stability and levels of humidity and temperature (Davis
1970, Raesly and Gates 1987). Because of the specific, stable microclimates required
by bats, hibernacula are typically used year after year by overwintering bats.

Stable microclimates are preferred by bats because temperature fluctuations can cause
arousals from torpor. Bats will arouse from torpor to access water, groom, and mate
(Whitaker and Rissler 1993, Thomas 1995), but they consume a significant portion of
their limited energy reserve during arousals (Thomas et al. 1990). Relocating to more
suitable sites can accelerate the depletion of limited energy reserves, but may also be
used as an adaptation for long-term energy conservation.

Where their distributional ranges overlap, all three bat species may occur in the same
hibernaculum, but may be found in different sections. Northern Myotis and Tri-colored
Bat do not typically overwinter in buildings, but Little Brown Myotis may overwinter in
buildings in western Canada (C. Lausen, pers. comm.), where winter temperatures are
relatively high. Little is known regarding the overwintering habitat of Little Brown Myotis
and Northern Myotis in western Canada.

" Torpor is a state of physical inactivity (reduced body temperature and metabolic rate).
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Bats congregate in swarming habitat in the late summer and early fall. Swarming sites
may function as mating sites, stopover locations during migration, social sites for
information transfer, and/or allow individuals to assess potential sites for overwintering
(Fenton 1969, Randall and Broders 2014). Swarming behaviour often occurs in and
around entrances or openings of hibernacula. Both Little Brown Myotis and Northern
Myotis often swarm and hibernate at the same locations (Randall and Broders 2014),
but the proportion of bats that visit a swarming site in relation to those that stay at the
site for hibernation is unknown (Johnson et al. 2015), and possibly quite low in some
cases (M. Davis, pers. comm.). Swarming groups of Little Brown Myotis and Northern
Myotis in eastern Canada are comprised of individuals from various summering sites
and therefore gene pools may span relatively large areas (Burns et al. 2014, Johnson et
al. 2015, Segers and Broders 2015).

Few studies have attempted to characterize external habitat features that predict
selection of hibernacula and swarming sites by bats. In Nova Scotia, a survey of natural
and anthropogenic swarming sites (abandoned mines), also assumed to be
hibernacula, revealed that the amount of entrance shelter (i.e., canopy cover and/or
rock faces that provide protection from weather elements), watercourse length within a
2 km radius of the site, and total chamber length of the hibernaculum were significant
predictors of Little Brown Myotis and Northern Myotis swarming activity (Randall and
Broders 2014). Generally, swarming sites had more exposed entrances, greater total
length of rivers, creeks, and streams within a 2 km radius, and deeper / longer chamber
lengths, than sites surveyed where swarming activity levels were low or absent (Randall
and Broders 2014). For example, an 10% increase in the degree of entrance shelter
resulted the probability of swarming declining by 50% and the probability of swarming
doubled with an increase of 10 km of stream length within a 2 km radius (Randall and
Broders 2014).

Little Brown Myotis

Little Brown Myotis appear to derive energetic and water conservation benefits from
clustering while hibernating. In Michigan, Kurta and Smith (2014) found that 78% of
individuals hibernated in clusters and were more likely to be found in clusters (rather
than solitarily) at lower temperatures. In western Canada, the number of Little Brown
Myotis hibernating together may be substantially less than in northeastern North
America, although clusters as large as 52 individuals have been observed in a
hibernaculum containing 3000 individuals in southwestern Northwest Territories
(Lausen 2011); bats likely hibernate singly or in small groups west of the Rocky
Mountains (Jung et al. 2014). A recent radio-telemetry study in the temperate rainforest
of southeast Alaska found Little Brown Myotis hibernating solitarily in rock scree on
steep, forested hillsides and beneath root wads of trees and stumps (K. Blejwas, pers.
comm.). Little Brown Myotis exhibit high fidelity to hibernacula (Norquay et al. 2013). A
mark-recapture study in Manitoba and northwestern Ontario found only 4% of marked
individuals relocated to an alternate hibernaculum within the study period (Norquay et
al. 2013).
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Northern Myotis

Northern Myotis may hibernate in cooler sections of a cave, compared to Little Brown
Myotis (Barbour and Davis 1969). In a study of abandoned mines in northern Michigan,
Northern Myotis and Little Brown Myotis co-occurred in 92% of the mines occupied by
Myotis spp., but 75% of Northern Myotis individuals hibernated alone (Kurta and Smith
2014). Northern Myotis will generally return to the same hibernaculum, but not always in
consecutive years (Caceres and Barclay 2000). Naughton (2012) noted that “they are
loyal to a group of hibernacula rather than a single one”.

Tri-colored Bat

Tri-colored Bat is considered to have the most rigid overwintering habitat requirements
of the three species. They often select the deepest part of caves or mines where
temperature is the least variable, have strong humidity level preferences, and use
warmer walls than other species (Fujita and Kunz 1984, Raesly and Gates 1987,
Briggler and Prather 2003, Kurta and Smith 2014). A study of hibernacula in

New Brunswick noted Tri-colored Bats hibernating low on the cave walls (Vanderwolf et
al. 2012). Although Tri-colored Bats tend to use the same hibernacula as Little Brown
Myotis and Northern Myaotis, relatively few (i.e., <10) Tri-colored Bats have been
recorded within any one hibernacula in Canada, possibly because they tend to
hibernate solitarily (i.e., not in clusters) in the deepest sections of the caves/mines.
Tri-colored Bats exhibit high fidelity to hibernacula (Sandel et al. 2001, Damm and
Geluso 2008).

Summering Habitat
Roosting habitat

Roosts provide thermal regulation, shelter from weather and predation, and can be sites
for social interaction (Kunz 1982, Barclay and Kurta 2007). Individuals may switch
roosts regularly and therefore, may use a network of roosts in a roosting area (Barclay
and Brigham 1996, Sasse and Perkins 1996, Caceres and Barclay 2000). The tendency
to switch roosts may depend on species, sex, age, reproductive status, and roost type
(e.g., natural or anthropogenic) (Garroway and Broders 2008, Randall et al. 2014).

Roost selection is a function of numerous characteristics occurring at a range of spatial
scales (Fabianek et al. 2011). For example, at the scale of the roosting structure, tree
species, diameter, height, stage of decay, availability of roosting medium, sun exposure,
and other characteristics may affect roost selection (Garroway and Broders 2008,
Slough 2009, Poissant et al. 2010, Olson and Barclay 2013). At the stand scale, roost
selection may be a function of canopy gaps, number of available snags, tree density,
proximity to water, etc. (Kalcounis-Ruppell et al. 2005, Garroway and Broders 2008,
Henderson and Broders 2008). At the landscape scale, characteristics such as forest
age, composition, and degree of fragmentation may affect roost selection (Henderson
and Broders 2008, Fabianek et al. 2011). The species may also use treed and forested
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habitat in urban and suburban areas for roosting, in addition to man-made structures
found within urban and suburban landscapes (Little Brown Myotis, in particular).

Many bat species (including Little Brown Myotis, Northern Myotis, and Tri-colored Bat)
preferentially roost in older forest stands, compared to young forests (Barclay and
Brigham 1996). Older forests likely provide increased snag availability for roosting
(Crampton and Barclay 1996, Krusic et al. 1996) and foraging habitat under a relatively
closed canopy (Jung et al. 1999).

Females generally give birth and raise pups in maternity colonies in the spring/summer.
Because of roost switching behavior, a colony can be defined as an assemblage of
roosting groups comprised of individuals that regularly associate and groups that
intermix (Olson and Barclay 2013). Roosting in groups likely aids social
thermoregulation and energy savings (Willis and Brigham 2007).

Males of all three species roost during the daytime in a variety of structures, and often
switch sites during the summer. Male roosting habitat includes rock crevices, raised
bark, foliage, and tree cavities (Fenton and Barclay 1980, Caceres and Barclay 2000,
Broders and Forbes 2004, Huynh 2009, Randall et al. 2014, Fabianek et al. 2015). Male
Little Brown Myotis and Northern Myotis often roost in tall snags with large diameters in
the early to middle stages of decay and located in or near small open patches within
mature to over mature forest (Broders and Forbes 2004, Jung et al. 2004, Fabianek et
al. 2015).

Little Brown Myotis

Little Brown Myotis is one of the few bat species that uses buildings and other
anthropogenic structures (e.g., bat boxes, bridges, and barns) to roost (particularly for
maternity roosting), but it will also use cavities of canopy trees, foliage, tree bark,
crevices on cliffs, and other structures (Fenton and Barclay 1980, Slough 2009,
Coleman and Barclay 2011, Randall et al. 2014).

Maternity colonies may include hundreds of females with young. Females show a strong
tendency to roost in large-diameter trees, although roost properties may vary
significantly throughout the summer (Olson & Barclay 2013). Females are thought to
select a preferred maternity roost at the expense of travelling longer distances to forage,
possibly indicative of a limited number of suitable maternity roosting sites (Broders et al.
2006, Randall et al. 2014). Female Little Brown Myotis show a relatively high degree of
philopatry® (Frick et al. 2010b). Roosting areas are generally used annually and
individual natural roost sites can be used for upwards of 10 years (M. Brigham, pers.
comm.). Little Brown Myotis are particularly loyal to anthropogenic structures and sites
may be used for 50 years or more (M. Brigham, pers. comm.). They also exhibit strong
within-year site fidelity to anthropogenic structures; Randall et al. (2014) found that most
females using anthropogenic structures in Yukon did not switch roosts throughout the

8 Philopatry is the tendency to return to the home area.
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summer. Nevertheless, Little Brown Myotis have been documented switching
anthropogenic sites between and within years to meet their needs

(e.g., thermoregulation) (e.g., Syme et al. 2001). For example, using passive integrated
transponder tags, a mix of use was documented at an anthropogenic maternity roost in
Ontario; some individuals remained at the roost for several nights, others visited the
roost on occasion, and many only visited the roost at night, but did not stay throughout
the day, suggesting that individuals were also using other roosts in the area

(D. Morningstar, unpub. data.).

Males roost individually or in small groups and periodically switch roosts. In Quebec,
males switched roosts approximately every 2 days (Fabianek et al. 2015). Males use a
variety of roost structures, including buildings, rock crevices, foliage, raised bark, and
tree cavities (Huynh 2009, Randall et al. 2014). In New Brunswick and Quebec, male
Little Brown Myotis primarily roosted in coniferous or conifer-dominated mixedwood
stands with a large number of snags (Broders and Forbes 2004, Fabianek et al. 2015).

Northern Myotis

Northern Myotis roost singly or in small groups and favour tree roosts (under raised bark
and in tree cavities and crevices), but they can also be found in anthropogenic
structures (e.g., under shingles) (Sasse and Perkins 1996, Foster and Kurta 1999,
Caceres and Barclay 2000, Carter and Feldhamer 2005).

Northern Myotis’ maternity roosts are strongly associated with forest cover, streams,
and tree characteristics (e.g., species, height, diameter, age, and decay) (Caceres and
Barclay 2000, Broders and Forbes 2004, Broders et al. 2006). Females prefer to roost
in tall, large diameter trees in early- to mid-stages of decay (Sasse and Perkins 1996,
Caceres and Barclay 2000, Silvis et al. 2015a). Maternity colonies in Newfoundland and
Labrador, Nova Scotia, and New Brunswick were generally in larger-than-average trees
(Broders and Forbes 2004, Garroway and Broders 2008, Park and Broders 2012). In
New Brunswick and Prince Edward Island, female Northern Myotis primarily roosted in
trees in the mid-stages of decay within mature, shade-tolerant deciduous stands
(Broders and Forbes 2004, Henderson and Broders 2008). Broders and Forbes (2004)
attributed this preference to these tree species’ susceptibility to limb breakage and
decay (creating available habitat for roosting), long-lived characteristics (permitting
repeated use by bats), and their upland habitats with increased solar radiation (reducing
energy costs to maintain the bat’s body temperature). Female Northern Myotis are more
likely to resort to anthropogenic structures where habitat is fragmented and few
potential roost trees exist (Henderson and Broders 2008). In Nova Scotia, Northern
Myotis maternity colonies consisted of females with a high degree of maternal
relatedness, likely caused by female philopatry (Patriquin et al. 2013). Females switch
maternity roost trees approximately every 1-5 days, but roosts are commonly clustered
in roosting areas (Sasse and Perkins 1996, Caceres and Barclay 2000, Carter and
Feldhamer 2005, Broders et al. 2006, Olson 2011). The largest roosting area recorded
in Canada was 300 ha in Alberta (Olson 2011).
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Males generally roost alone under raised bark or within cavities of trees in mid-stages of
decay (Broders and Forbes 2004). In New Brunswick and Quebec, male Northern
Myotis roosted in coniferous or conifer-dominated mixedwood stands within the study
area (Broders and Forbes 2004, Fabianek et al. 2015). In Quebec, males switched
roosts approximately every 2 days (Fabianek et al. 2015).

Tri-colored Bat

Less is known about roosts of Tri-colored Bats. Most roost sites are found within
forested habitats, where this species also forages. Tri-colored Bats may roost in clumps
of dead foliage and lichens (Veilleux et al. 2003, Perry and Thill 2007, Poissant et al.
2010). In Nova Scotia, 30 radio-tagged bats had roosts in large clumps of arboreal
lichens (Usnea spp.) that grew on coniferous or deciduous trees relatively close to water
features (Poissant et al. 2010).

Females roost alone or in small colonies. In Nova Scotia, as many as 18 Tri-colored
Bats were found in a cluster (Poissant et al. 2010). In more anthropogenically-modified
landscapes, maternity roosts may be barns or similar human-made structures (Fujita
and Kunz 1984). In Nova Scotia, Tri-colored Bats exhibit fidelity to small (<78 ha)
roosting areas within and between years (Poissant 2009). In Indiana, females returned
to the same area (0.4 ha) each summer and used the same 4-6 trees each year,
suggesting value in familiar (and possibly limited) structures (Veilleux and Veilleux
2004).

Males roost individually (Veilleux and Veilleux 2004, Perry and Thill 2007, Poissant
2009). A single male tracked in Nova Scotia roosted alone in arboreal lichen (Usnea
trichodea) (Poissant 2009). In Arkansas, males preferentially roosted in dead leaves of
oak trees (Quercus spp.) in sites with less canopy cover, more midstory hardwoods,
and more overstory large pines than randomly available (Perry and Thill 2007).

Foraging Needs

Little Brown Myotis, Northern Myotis, and Tri-colored Bat are insect predators and will
exploit locally abundant patches of prey that may be temporally and spatially scattered.
Identification of foraging areas for bats is complicated by sex biases, differences
between species, seasonal variations of habitat use by females (e.g., pregnant,
lactating, or non-reproducing), and foraging habitat availability and configuration (Henry
et al. 2002, Owen et al. 2003, Broders et al. 2006, Randall et al. 2014).

Little Brown Myotis

Little Brown Myotis feed nocturnally on insects (e.g., moths, mayflies, flies, beetles, and
caddisflies) and spiders (Moosman et al. 2012, Thomas et al. 2012, Clare et al. 2014).
Nevertheless, the diet of Little Brown Myotis can vary significantly based on seasonal,
geographic, and environmental factors (Moosman et al. 2012, Clare et al. 2014). On a
successful night during peak summer activity, males eat approximately half of their body
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weight and lactating females may eat their entire body weight in insects (Anthony and
Kunz 1977). Peak foraging activity occurs several hours after dusk and often again
before sunrise (Fenton 1970, Kunz 1973, Broders et al. 2003). In northern areas (above
60°N) where summer night length is short, pregnant females appeared to alter their
foraging behavior by exhibiting only one bout of peak activity. In addition, they foraged
for fewer hours than their southerly counterparts though they compensated for reduced
time foraging by exhibiting a higher rate of insect capture (Talerico 2008, Reimer 2013).

Foraging Little Brown Myotis are most often associated with open habitats, such as
ponds and roads and open canopy (0-50%) forests (Segers and Broders 2014), but
have also been recorded gleaning® prey within forests (Ratcliffe and Dawson 2003,
Jung et al. 2014) and using vegetation along lake and stream margins (Fenton and
Barclay 1980). Little Brown Myotis in Yukon boreal habitat travelled 3.8 £ 0.7 km from
their daytime roosts to foraging areas, with females travelling significantly farther than
males (Randall et al. 2014). In Quebec, lactating females had home ranges 42%
smaller (mean: 17.6 ha) than pregnant females (mean: 30.1 ha) (Henry et al. 2002).

Northern Myotis

Northern Myotis feed on insects (e.g., moths, beetles, wasps, and flies) and spiders
(Lacki et al. 2009, Dodd et al. 2012, Thomas et al. 2012) that are primarily terrestrial in
origin (Broders et al. 2014). Unlike Little Brown Myotis, which most often forage over
water and are aerial hawkers, Northern Myotis forage more frequently along and within
forests and although they feed on flying insects, they also glean prey (Caceres and
Barclay 2000, Ratcliffe and Dawson 2003).

Female Northern Myotis foraged along forest-covered creeks in Prince Edward Island
(Henderson and Broders 2008). In West Virginia, female Northern Myotis mainly
foraged in 70-90 year-old hardwood stands with road corridors (Owen et al. 2003), and
in Kentucky, Northern Myotis were found foraging along ridges and midslopes, rather
than lower slopes (Lacki et al. 2009). In an intensively managed forest of West Virginia,
the mean home range for lactating or pregnant Northern Myotis was 65 ha (Owen et al.
2003). In New Brunswick, Broders et al. (2006) found males and females travel
significantly different distances between roost sites and foraging areas. The distance
travelled by females between successive roosts was twice as far as males on average
(457 m vs. 158 m) (Broders et al. 2006). The authors suggested that females travelled
farther because suitable maternity sites were located in poor foraging habitat (Broders
et al. 2006).

Tri-colored Bat

Similar to Little Brown Myotis, Tri-colored Bats feed on insects (e.g., flies, beetles,
wasps, and moths) after dusk and before dawn using echolocation (Fujita and Kunz
1984, Naughton 2012). Each night, males consume at least half of their body weight in

9 Gleaning is the act of taking prey off a substrate rather than in the air or water.
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insects and pregnant and nursing females may eat more than their body weight
(Naughton 2012).

Foraging predominately occurs in forested riparian areas, over water (e.g., ponds and
rivers), and in relatively open areas (Ethier and Fahrig 2011). In Nova Scotia, Farrow
and Broders (2011) found Tri-colored Bats foraging at river sites, but found more activity
in areas with greater forest cover at a landscape scale, suggesting that this species may
avoid landscapes that are cleared for agriculture, urban development, and forest
harvesting. The distances between roost sites and foraging areas are generally
unknown, but in some locations may be up to 5 km (Quinn and Broders 2007).

Migration

Little Brown Myotis, Northern Myotis, and Tri-colored Bat are considered short-distance
migrants, radiating annually from overwintering areas to summering areas in any
direction (Fraser et al. 2012, COSEWIC 2013). In Manitoba and Ontario, Little Brown
Myotis migrated regionally 35 to 554 km (median 463 km) (Fenton 1970, Dubois and
Monson 2007, Norquay et al. 2013). Migratory movements by Northern Myotis are not
well understood, but are likely similar to the Little Brown Myotis. Tri-colored Bat have
been recorded moving 53-780 km (Griffin 1940, COSEWIC 2013). In addition, Fraser et
al. (2012) found that some Tri-colored Bats engage in annual latitudinal migrations,
especially those at the northern extent of the range, which may be related to their need
to keep warm since they often hibernate individually (COSEWIC 2013). This is further
supported by Thorne (2015), who found increased detections of Tri-colored Bats later in
the season (i.e., August — September) on islands in the Great Lakes of Ontario.

As noted above, swarming sites may serve as migratory stopover locations (Fenton
1969) and are likely used annually (Rydell et al. 2014). When travelling over large
waterbodies, peninsulas and islands may function as stopover sites (Dzal et al. 2009,
Thorne 2015). For example, Tri-colored Bats may use Amherst Island, Lake Ontario and
Long Point, Lake Erie for migration and stopover (Dzal et al. 2009, Thorne 2015).

Limiting Factors

All three species are long-lived and females produce only one (Little Brown Myotis and
Northern Myotis) or two (Tri-colored Bat) young annually. Such life-history traits
heighten the vulnerability of these bat populations to increases in adult mortality rates.
In addition, yearling survival is low (0.23 to 0.46) (Frick et al. 2010b). In a recent
pre-WNS study from New Hampshire, the annual population growth rate of Little Brown
Myotis over 16 years was estimated to be 1.008 (Frick et al. 2010b). In 22
subpopulations in the northeastern U.S, the population growth rate was estimated to be
0.98-1.2 (Frick et al. 2010a). Similarly, the population growth rates of Northern Myotis
and Tri-colored Bat were estimated to be 1.03 and 1.04, respectively (Langwig et al.
2012). Predicted population growth rates for Little Brown Myotis in the northeastern U.S.
post-WNS was 0.95 (Maslo et al. 2015).
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These species are socially gregarious which increases their susceptibility to the spread
of diseases (such as WNS) (Langwig et al. 2012). It is unknown whether the colonial
and social nature of these species creates subpopulation or colony size thresholds
below which the survival or reproductive success of individuals decline and /or the
population will be unable to recover.

It is also unknown if available overwintering sites with suitable microclimatic conditions
are limiting in Canada.

4. Threats

4.1 Threat Assessment

In areas where local bat populations have significantly declined as a result of WNS, the
relative magnitudes of other threats increase because the mortality of a small number of
the remaining individuals (particularly adults) has the ability to impact the survival of
local populations, their recovery, and, perhaps, the development of resistance to the
fungus that causes WNS. Therefore, the level of concern and severity of the impact on
bat populations from threats other than WNS will generally be elevated in areas of
Canada affected by WNS, compared to areas that have not yet been affected by WNS.
These dissimilarities in the threat assessments are identified in Table 2.

24





Recovery Strategy for Little Brown Myotis, Northern Myotis, and Tri-colored Bat

Table 2. Threat assessment table for Little Brown Myotis, Northern Myotis, and Tri-colored Bat

2016

Level of e 2 Causal
Threat Concern® Extent Occurrence Frequency Severity Certainty3
Exotic, Invasive, or Introduced Species/Genome
White-nose syndrome Known WNS- Very High Widespread Current Continuous High High
(Pseudogymnoascus affected areas
destructans)
Areas not yet Very High Widespread Imminent Continuous High High
known to be
affected by
WNS
Feral and free-roaming cats Unknown Localized Current Continuous Unknown Low
Habitat Loss or Degradation
Destruction, degradation Known WNS- High Localized Current Continuous High High
or harmful alteration of affected areas
hibernacula
Areas not yet High Localized Current Continuous High High
known to be
affected by
WNS
Destruction, degradation Known WNS- High Localized Current Continuous High High
or harmful alteration of affected areas
roosts
Areas not yet Medium Localized Current Continuous Moderate High
known to be
affected by
WNS
Destruction, degradation, Known WNS- Medium Widespread Current Continuous Unknown Medium

or conversion of foraging
habitats

affected areas
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Threat Level Ofl Extent Occurrence Frequency Severity2 Cau_sal 3
Concern Certainty
Areas not yet Medium- Widespread Current Continuous Unknown Medium
known to be Low
affected by
WNS
Disturbance or Harm
Collisions with or Known WNS- High Localized Current Seasonal High High
barotrauma from wind affected areas (spring,
turbines” summer, fall)
Areas not yet Medium- Localized Current Seasonal Moderate- Medium
known to be Low (spring, Low
affected by summer, fall)
WNS
Intentional harm to Known WNS- High Localized Current Continuous High High
individuals affected areas
Areas not yet Medium Localized Current Continuous Moderate- Medium
known to be Low
affected by
WNS
Recreational or scientific Known WNS- Medium- Localized Current Continuous High Medium
disturbance of individuals affected areas High
Areas not yet Medium Localized Current Continuous Moderate Medium
known to be
affected by
WNS
Industrial disturbance of Known WNS- Medium- Localized Current Continuous Moderate Low
individuals (e.g., mining affected areas Low
and forestry practices) Areas not yet Low Localized Current Continuous Low Low

known to be
affected by
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Threat Level Ofl Extent Occurrence Frequency Severity2 Cau_sal 3
Concern Certainty
WNS
Pollution
Mercury Unknown Widespread Current Continuous Unknown Low
(Eastern
Canada)
Other toxic chemicals Unknown Widespread Current Continuous Unknown Low
Light pollution Unknown Widespread Current Continuous Unknown Low
Climate and Natural Disasters
Habitat or prey dynamic alterations resulting Unknown Widespread Current Continuous Unknown Low
from climate change
Accidental Mortality
Collisions with vehicles Unknown Widespread Current Continuous Unknown Low

' Level of Concern: signifies that managing the threat is of (high, medium or low) concern for the recovery of the species, consistent with the
population and distribution objectives. This criterion considers the assessment of all the information in the table.

2 Severity: reflects the population-level effect (High: very large population-level effect, Moderate, Low, and Unknown).

®Causal certainty: reflects the degree of evidence that is known for the threat (High: available evidence strongly links the threat to stresses on
population viability; Medium: there is a correlation between the threat and population viability e.g., expert opinion; Low: the threat is assumed or

plausible).

*The level of concern of this threat varies geographically, so its assessment considers eastern Canada and the Prairies, western, and northern
Canada separately. Because this geographic distinction is similar to the WNS invasion front, the geographic variation is embedded within the two

WNS categories.
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4.2 Description of Threats
Threats are listed here in the order in which they are presented in Table 2.
4.2.1 White-nose Syndrome (Pseudogymnoascus destructans)

White-nose syndrome (WNS), caused by the dermatophyte'® fungus
Pseudogymnoascus destructans (formerly called Geomyces destructans), is the
greatest threat to the survival and recovery of Little Brown Myotis, Northern Myotis, and
Tri-colored Bat. Most of the known hibernacula in the northeastern United States and
eastern Canada (except in Newfoundland and Labrador) have experienced massive
declines resulting from WNS (U.S. Fish and Wildlife Service 2016).

The fungus is believed to have originated in Europe (Lindner et al. 2011, Pikula et al.
2012, Ren et al. 2012, Warnecke et al. 2012, Leopardi et al. 2015) and was first
detected in the U.S. in 2006 (Lorch et al. 2011) and in Canada in 2010 (U.S. Fish and
Wildlife Service 2016). The fungus grows in the same microclimate conditions that occur
within the hibernacula where the three species of bats overwinter. The fungus colonizes
the bat’s skin, causes erosions of the epidermis, and damages sweat glands,
oil-producing glands, muscles, connective tissue, blood vessels, and hair follicles
(Meteyer et al. 2009, Cryan et al. 2010). The wings and ears develop white-grey
blotches on their surfaces and the muzzle often turns fuzzy white.

The early stages of WNS may not be visible in all affected individuals. WNS is
characterized by an elevated metabolic rate associated with the epidermal fungal
growth, stimulating hyperventilation, and results in increased arousals from torpor that
contribute to dehydration and electrolyte loss (Warnecke et al. 2012, Warnecke et al.
2013, Verant et al. 2014). Later stages of WNS are associated with more extensive and
severe tissue lesions, further increasing arousal frequency, water loss, and energy use
(Warnecke et al. 2012, Warnecke et al. 2013, Verant et al. 2014). Energy reserve
depletion is accelerated by reduced torpor bout lengths and through acute physiological
changes as WNS pathology progresses, eventually leading to mortality (Frank et al.
2014, Verant et al. 2014). WNS-infected bats are more likely to fly (and fly erratically)
during winter (Carr et al. 2014). Bats that survive until spring may have damaged wings
with numerous holes, and may exhibit signs of physiological stress, and reduced
reproductive success (Reeder and Turner 2008, Meteyer et al. 2009, Reichard and
Kunz 2009, Powers et al. 2012). However, almost all of the identified mortality
associated with WNS has been during hibernation when the immune functions of bats
are reduced (Cryan et al. 2010). Additionally, Fuller et al. (2011) tracked individual
Little Brown Myotis and found wing damage caused by WNS healed to some degree
throughout the summer. Prevalence decreases during the summer months, likely as a
result of body temperatures above that required for P. destructans (Langwig et al.
2015b).

10 Fungi that can cause infections of the skin, hair, and nails due to their ability to utilize keratin.
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In eastern Canada and the northeastern United States, WNS mortality rates are
typically low (i.e., 20%) in the first year of detection, followed by high levels (i.e., >70%)
within two years (Frick et al. 2010a). At known hibernacula in eastern Canada, the
number of hibernating Little Brown Myotis and Northern Myotis bats has declined by an
estimated 94% (COSEWIC 2013). The number of Tri-colored Bats has also shown a
precipitous decline of approximately 75% at known hibernacula (Turner et al. 2011,
COSEWIC 2013).

Rate of spread

From the epicenter in Albany, New York, the rate of spread of WNS in Canada has
been approximately 200 to 250 km per year (COSEWIC 2013). As of 31 March 2016,
WNS was recorded in 28 states and 5 provinces; the presence of P. destructans was
confirmed in 4 additional states (U.S. Fish and Wildlife Service 2016) (Figure 1;

Table 1). This represents approximately 20% of the Canadian range of Little Brown
Myotis, 30% of Northern Myotis and 100% of Tri-colored Bat that have been impacted
by WNS (Figures 1-3). Additional sites are being detected each year in Canada, with
the most recent (i.e., 2015) western detection of P. destructans in northwestern Ontario,
near Atikokan (U.S. Fish and Wildlife Service 2016). WNS was confirmed in Washington
State in March 2016, approximately 150 km from the Canadian border, and represents
a 1300 mile jump from the previously-known westernmost detection of the fungus (U.S.
Fish and Wildlife Service 2016). It is believed that the fungus may have gone unnoticed
for several years and suggests caution in defining areas as not yet affected by WNS.

It is uncertain if WNS has spread to Labrador, as well as the northern-most parts of
Ontario and Quebec because there is limited information related to the hibernacula in
these regions. To date, testing of hibernacula on the island of Newfoundland has shown
negative results (S. Pardy-Moores, pers. comm. 2015). The Céte-Nord region of
Quebec is also currently believed to be WNS-free.

Transmission

Transmission occurs as a result of bat-to-bat contact and contact with contaminated
hibernacula, as well as human-assisted mechanisms (e.g., tourists, spelunkers, and
researchers that do not follow proper decontamination protocols) (Lorch et al. 2011,
Lorch et al. 2013). The amount of physical contact among hibernating bats varies by
species, and does not correlate well with infection rates (Kilpatrick 2013, Langwig et al.
2015b). Transmission of P. destructans does not appear to be associated with winter
colony sizes or influx of susceptible individuals after the mating season (Langwig et al.
2015b).

Pseudogymnoascus destructans spores in the soil and on the walls of hibernacula may
remain viable for years, if not decades, potentially impeding recovery of these species
(Langwig et al. 2012, Hoyt et al. 2014).
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Infection of the remaining Canadian range of Little Brown Myotis and Northern Myotis

If WNS continues to spread at its current rate, all hibernacula in Canada and the U.S.
will be infected by 2025 to 2028 (Maher et al. 2012, COSEWIC 2013, O'Regan et al.
2014).

In Canada, as WNS approaches less forested regions of southwestern Manitoba, the
relative dryness and few trees in the Prairies suggests that transmission may occur at a
slower rate. But it is possible that WNS may spread westward using alternative routes:
from the south and /or from forested regions north of the Prairies. Moreover, despite
some evidence that the Rocky Mountains historically restricted bat gene flow between
eastern and western areas, mixing exists and therefore it is unlikely that the mountains
will be a physical barrier that prevents WNS from reaching the western coastline
(Russell et al. 2012).

Samples of Little Brown Myotis collected from insular-Newfoundland exhibited genetic
differentiation and less genetic connectivity when compared to other samples collected
in eastern Canada, indicating few movements of bats between Newfoundland and other
areas (McLeod et al. 2015). This suggests that the probability of transmission is lower to
the island than it is between other sampling sites. Nevertheless, bats from other regions
separated by similarly-wide oceanic straits are not genetically isolated and therefore
bat-assisted spread to Newfoundland remains possible (McLeod et al. 2015).

WNS may reach WNS-free populations faster than would be expected from bat-to-bat
transmission because of human-assisted transmission of the P. destructans spores.
Pseudogymnoascus destructans was probably brought to North America on the clothing
of tourists who had visited caves in Europe (Okoniewski et al. 2010). People who visit
multiple caves without decontaminating their clothing or gear substantially increase the
risk that P. destructans will be transmitted to WNS-free hibernacula. In addition, bats
can be inadvertently transported. For example, there are reports of bats being
transported to British Columbia within the cargo hold of a ship (P. Govindarajulu,

pers. comm.) and in the awnings of camper vans (D. Hobson and G. Horne, pers.
comm). Such incidences have the ability to greatly increase the rate at which WNS
spreads.

Resistance and treatment

A small percentage of individuals may have a genetically-based resistance or immunity
to the effects of P. destructans that would be passed to their offspring. In Central
Europe, P. destructans has been recorded in approximately 63% of sampled
hibernacula, and on several bat species, yet mortality due to WNS has not been
observed suggesting that populations of European species may be resistant to, or
tolerant of, WNS (Wibbelt et al. 2010, Horacek et al. 2012). Reichard et al. (2014) found
a small number (113 / 2095 banded individuals) of Little Brown Myotis in New England
survived 1 to 6 winters since the arrival of WNS and some showed signs of reproductive
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success. Researchers in Ontario have also documented small numbers of Little Brown
Myotis surviving WNS infection and reproducing (D. Morningstar, pers. comm.).

Substantial research is ongoing into the ultimate causes, treatment, and mitigation of
WNS. The major molecular component responsible for the effects of P. destructans has
been identified and could represent a target for WNS intervention (O’Donoghue et al.
2015). Promising new research has also isolated an enzyme that naturally occurs on
the skin of bats that appears to inhibit the invasion of tissue by P. destructans in
laboratory tests (Hoyt et al. 2015). Additionally, research has demonstrated that
substances produced by the soil bacterium Rhodococcus rhodochrous and yeast
Candida albicans may have potential as biological control agents of P. destructans
(Cornelison et al. 2014, Raudabaugh and Miller 2015).

4.2.2 Feral and Free-roaming Cats

Domestic and feral cats are known to prey upon a substantial number of birds (Calvert
et al. 2013), small mammals (Loss et al. 2013), reptiles, and amphibians (Loyd et al.
2013). Ancillotto et al. (2013) suggested that cats may be a significant threat to bats.
The Community Bat Programs of British Columbia regularly receives calls and
anecdotal reports of cats killing bats in British Columbia (J. Craig, pers. com.). Species
that roost within anthropogenic structures (e.g., barns), such as Little Brown Myotis, are
likely more susceptible to this threat because of their potential close proximity to cats. In
Italy, adult female bats in rural or sparsely urban areas were most likely to be preyed
upon by cats (Ancillotto et al. 2013). In Yukon, cats tend to kill juvenile Little Brown
Myotis that have recently become capable of flying (T. Jung, pers. com.).

4.2.3 Destruction, Degradation of Harmful Alteration of Hibernacula

Little Brown Myotis, Northern Myotis, and Tri-colored Bat require specific microclimatic

conditions throughout hibernation. Therefore, any activity that results in a hibernaculum
being inaccessible to bats or alters a hibernaculum’s temperature, humidity, airflow, or

other microclimatic characteristics may destroy or degrade the habitat.

The practice of sealing the entrances of mines, caves, and dug wells has become
increasingly common during the past few decades, likely because of health and safety
concerns and potential associated liabilities. If the structures are being used as
hibernacula, sealing the entrance can represent a potentially significant source of
habitat loss. For example, when a hibernaculum in Kentucky was blocked by a new gift
shop, thousands of Indiana Bats (Myotis sodalis) clung to the walls of the building,
rather than search for an alternative hibernaculum (Murphy 1987). Even blockages of
small entrances can alter airflow patterns and change internal temperatures (U.S. Fish
and Wildlife Service 2007).

Industrial activities, such as quarrying, mining exploration and development, agriculture,

dam construction, and forestry outside of hibernacula can also cause, exacerbate, or
accelerate blockages of airflow, create changes to hydrology or microclimatic
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conditions, potentially cause flooding, or directly degrade the habitat (McAlpine 1983,
U.S. Fish and Wildlife Service 2007). Also, mine or cave entrances may collapse if
heavy machinery (e.g., timber harvesting equipment or mining equipment) is used near
weak areas of the hibernaculum (McAlpine 1983, U.S. Fish and Wildlife Service 2007).
Once bats are blocked from entry, the hibernaculum can no longer be used.
Rehabilitation activities (e.g., backfilling, removal of head frames) at old mine sites can
affect the suitability of hibernacula and disturb the bats using them if activities are
carried out during hibernation period. Conversely, the decommissioning of active or
semi-active mines (e.g., shutting off water pumps) can result in flooding of hibernacula.
Mining companies may reactivate previously abandoned mines for extraction purposes
as a result of fluctuations in mineral prices, but there is little information on the
frequency of this practice in Canada. The prevalence is assumed to be low, but may be
a concern for particular areas of the country.

Modifications for tourists (e.g., observation platforms), intentional vandalism, or the
erection of physical barriers (e.g., gates) can cause restricted or altered airflow or
modify other microclimatic characteristics of the hibernaculum (U.S. Fish and Wildlife
Service 2007). A well-known cave system in Ontario, which was used as a
hibernaculum by these three species of bats (Fenton 1969, Thomas et al. 1979),
underwent extensive modifications (e.g., lighting, gates/doors at entrances, paved
stairways and floor) to turn it into a commercial tourist attraction (Petrick 2015). Gates
are often considered the most efficient and effective technique to control human access
to hibernacula, but even so-called bat-friendly gating may cause bats to avoid the
hibernaculum, collide with the gate, or cause significant changes in bat behaviour
(Spanjer and Fenton 2005, U.S. Fish and Wildlife Service 2007, Derusseau and Huntly
2012, Diamond and Diamond 2014). Gating should be completed using well-supported
designs in conjunction with bat monitoring to ensure no negative impacts to bats.

4.2.4 Destruction, Degradation of Harmful Alteration of Roosts

Of the three species of bats, Little Brown Myotis most regularly uses buildings and bat
boxes for maternity colonies. The number of bat colonies in buildings may be declining
as a result of the deterioration of structures and attempts by landowners to exclude bats
(Kunz and Reynolds 2003). Renovations or alterations to buildings used as maternity
roosts may change the microclimate characteristics (e.g., air flow, temperature) of the
roost. Because females tend to show a relatively high degree of fidelity, excluding bats
from previously occupied maternity roosts in anthropogenic structures would be
considered habitat loss, particularly when alternative roosting sites in the area do not
exist. Similarly, habitat loss would occur if a previously occupied bat box is removed
from a site.

Any type of development activity that results in the removal of trees or forested
landscapes (e.g., land development, geological, exploration, and oil and gas wells) has
the potential to destroy or degrade roosts for the three bat species. For example,
forestry and timber harvesting operations (e.g., salvage logging) may remove tracts of
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mature forests, as well as individual snags that may be used by male and female bats
for roosting.

The effects of tree removal or roost exclusion may depend on the availability of other
suitable habitat, timing, bat species, bat sex, and other factors. Roost exclusions may
lower reproductive success, alter home range size, change mean colony size, and
decrease site fidelity (Brigham and Fenton 1986, Neilson and Fenton 1994, Borkin et al.
2011, Chaverri and Kunz 2011). Little Brown Myotis may abandon roosting areas after
being excluded from roost sites (Neilson and Fenton 1994). However, depending on
habitat availability, bats may use another tree for roosting if a previous roosting tree is
removed outside the breeding season (Silvis et al. 2015b). For Northern Myotis roosting
in Kentucky, the number of roosts, roost site characteristics, and overall space used did
not change after single highly-used roosts and 24% of secondary roosts were
experimentally removed prior to roosting (Silvis et al. 2015b). However, the distances
bats moved between sequential roosts doubled within areas where secondary roosts
were removed (Silvis et al. 2015b). Nevertheless, Silvis et al. (2015b) noted that
tolerance limits of roost loss may be influenced by local forest conditions and the social /
behavioral characteristics of the species using the roost.

4.2.5 Destruction, Degradation, or Conversion of Foraging Habitat

The removal, degradation, and fragmentation of foraging habitat (e.g., forests, wetlands
and riparian areas) can be caused by a variety of anthropogenic sources, including
(but not limited to) forestry practices, agriculture, oil and gas development, mining
exploration and development, and urban and residential development. Harvest rates
associated with forestry practices in Canada are highest in Quebec, British Columbia,
and Ontario. The harvest rates were relatively stable in Canada from the 1980s to 2008
(Masek et al. 2011), but have been lower since 2008 (NFD 2014). Land conversion has
been intensive in some portions of these species ranges. For example, 73% of the
boreal hardwood transition zone in Saskatchewan has been converted to agriculture,
with 25% lost between 1966 and 1994 (Hobson et al. 2002). Young et al. (2006)
calculated an annual rate of change in forest cover along the southern boreal edge of
Alberta to be -0.82% per year. Wetland loss in Canada is estimated at approximately
70% within settled areas, with draining for agriculture accounting for the majority (85%)
of known conversions (Haak 2008).

In general, many bat species avoid large clearcuts and open areas (e.g., Henderson
and Broders 2008), but forested and vegetated edges may provide foraging
opportunities for some bats (Krusic et al. 1996, Grindal and Brigham 1998). These
edges may provide protection from predators and wind and/or concentrate prey
(Swystun et al. 2001, Henderson and Broders 2008). Little Brown Myotis, Northern
Myotis, and Tri-colored Bat are all associated with forests or trees for at least some
portion of their annual cycles and therefore are likely affected by activities that result in
forest fragmentation, degradation, and removal. However, research findings related to
potential effects vary in relation to species, amount of available habitat, cause of forest
degradation, spatial scale examined, and availability of insects (Grindal and Brigham
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1999, Swystun et al. 2001, Henderson et al. 2008, Ethier and Fahrig 2011, Segers and
Broders 2014, Pauli et al. 2015).

Forest fragmentation can create linear elements beneficial for Little Brown Myotis, but
may decrease the availability of habitat for Northern Myotis (Broders and Forbes 2004,
Broders et al. 2006, Segers and Broders 2014). Conversely, Ethier and Fahrig (2011)
found that forest fragmentation (independent of forest amount) was positive for both
Little Brown Myotis and Northern Myotis. In Alberta, Little Brown Myotis and Northern
Myotis were active along forest edges and residual patches, but activity was
significantly reduced in the center of cutblocks (Hogberg et al. 2002). In Prince Edward
Island, Northern Myotis exhibited a significant preference for commuting and foraging
under forest cover compared to open areas (Henderson and Broders 2008). In Quebec,
Myotis spp. and Tri-colored Bat were most active in green spaces within the least-
fragmented forested areas (Fabianek et al. 2011). In Ontario, the abundance of Tri-
colored Bat was negatively related to the amount of forest cover (Ethier and Fahrig
2011), but in Nova Scotia, Tri-colored Bats were less active in forest-cleared
landscapes (e.g., cleared for agriculture, settlements, and timber production) (Farrow
and Broders 2011). Farrow and Broders (2011) concluded that Tri-colored Bat is a
forest-associated species negatively impacted by practices that reduce the extent of
forests on a landscape scale.

In agriculturally-dominated landscapes, some species follow linear forest features for
commuting and foraging (Henderson and Broders 2008). Northern Myotis traveled
following a hedgerow of trees in a agriculturally dominated landscape in Prince Edward
Island (Henderson and Broders 2008). Myotis spp. and Tri-colored Bat were not directly
observed using open areas (such as cultivated and fallow fields and golf courses) in
Quebec, but were active in the wooded areas adjoining these features (Fabianek et al.
2011). Agricultural intensification that removes hedgerows and field margins could be
reducing foraging and commuting habitat (Wickramasinghe et al. 2003).

Wetlands and areas around waterbodies (e.g., riparian areas and forest edges) are
important foraging habitat for Little Brown Myotis, Northern Myotis and Tri-colored Bat.
Activities that degrade or remove wetlands have the potential to have negative impacts
to foraging habitat availability and quality. Wetland loss in southern Ontario, where all
three species occur, has been extensive and continues (additional losses of 3.5%
between 1982 and 2002) (Federal Provincial and Territorial Governments of Canada
2010). Within the range of Little Brown Myotis, estimates of wetland losses in the Prairie
Pothole region of Canada vary between 40 to 71% (Federal Provincial and Territorial
Governments of Canada 2010). Wetland loss and degradation continues within this
region mainly due to agricultural intensification.

Roads can also act as barriers to bats by restricting movements and changing habitat
use (Abbott et al. 2012, Bennett and Zurcher 2013, Kitzes and Merenlender 2014,
Abbott et al. 2015). Bats are less likely to fly across a road as traffic noise increases
(Bennett and Zurcher 2013). Traffic noise may also reduce flight activity and foraging
efficiency by interfering with echolocation and hearing (Abbott et al. 2015).
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4.2.6 Collisions with or Barotrauma from Wind Turbines

Bats can be killed either through direct collisions with turbine blades (Horn et al. 2008)
or barotrauma caused by the sudden drop in air pressure behind the blades (Baerwald
et al. 2008, Grodsky et al. 2011, Rollins et al. 2012). Wind turbines represent one of the
largest sources of anthropogenic mortality documented for bats (Cryan and Brown
2007, Cryan 2011, O'Shea et al. 2016). Results from mortality studies at various sites in
the United States and Europe suggest that annual bat mortality ranges from 0 to over
50 deaths per turbine, but data collection protocols, experimental design, and analysis
methods varied substantially among wind farms (Kunz et al. 2007, Arnett et al. 2008,
Cryan 2011, Hayes 2013, Smallwood 2013). Kunz et al. (2007) predicted that by 2020
as many as 110,000 bats may be killed annually in the United States based on an
average of 2.3 bats / turbine / year. Cryan (2011) suggested that this may be a
considerable underestimate, and provided an estimate of 450,000 bats annually based
on an average published mortality rate of 11.6 bats / megawatts / year. Smallwood
(2013) estimated approximately 888,000 bats killed each year.

Relative to long-distance migrants, such as Hoary Bat (Lasiurus cinereus), Eastern Red
Bat (Lasiurus borealis), and Silver-haired Bat (Lasionycteris noctivagans), Myotis
species are killed by turbines at lower rates (e.g., 0 to 13% of fatalities) (Arnett et al.
2008). This is likely because they migrate shorter distances and generally fly below
turbine height during summer (Reynolds 2006).

Using data pre- and post-WNS from 64 wind farms across Canada, it is estimated that
15.5 + 3.8 bats per turbine are killed annually (Zimmerling and Francis 2015). Based on
4019 installed turbines (the number installed in Canada as of December 2013), an
estimated 47,400 bats are killed per year (95% C.I."" 32,100 — 62,700) (Zimmerling and
Francis 2015). Little Brown Myotis accounted for 13% of all documented bat mortalities
from wind turbines (approximately 6,000 individuals), with most (87%) mortality
occurring in Ontario (Zimmerling and Francis 2015). At one wind power facility in
Ontario, bat mortality was dominated by Little Brown Myotis; this species accounted for
46% of all bat mortality in July and 38% over the period of April to September (OMNRF,
unpublished data). Northern Myotis accounted for 0.01% of all documented mortality
from wind turbines (approximately 465 individuals) in Canada (Zimmerling and Francis
2015). At a wind power facility in British Columbia, Little Brown Myotis and Northern
Myotis comprised 44% of all bat mortalities recorded with most fatalities occurring in
July and August (Hemmera 2011). At some wind facilities in the eastern United States,
Tri-colored Bats accounted for as many as 25.4% of fatalities (Arnett et al. 2008),
whereas in Canada, fewer than five carcasses (i.e., less than 0.01% of all carcasses)
have been found during carcass searches (Zimmerling and Francis 2015). It is unknown
if these species are less vulnerable to impacts from wind turbines because of

" Confidence Interval (C. I.) - arange of values presented with a specified probability that the actual
value of the parameter lies within the range. In this case, there is a 95% probability that the actual number
of bats killed annually by wind turbines in Canada is between 32,100 and 62,700.
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differences in flight, foraging behavior, or habitat, or if they simply have smaller
populations and are therefore generally uncommon around wind farms. Nevertheless,
even low rates of mortality have the potential to be biologically significant for relatively
rare species; it is possible that future wind farms, if inadvertently located near important
concentration areas such as along migration routes or near maternity roosts, swarming
sites or hibernacula, could cause high mortality.

Mortality rate is anticipated to increase as the number of turbines increases. In WNS
affected areas, the biological significance of any mortality could increase considerably.
The mortality of a few individuals has the potential to impact the ability of local
populations to recover and develop resistance to the fungus.

Presently, mitigation measures to reduce bat mortality related to wind turbine
development may include the feathering of wind turbine blades or increasing the cut-in
speed when the risk to bats is particularly high (e.g., at night during peak migration)
(Baerwald et al. 2009). Baerwald et al. (2009) demonstrated that these mitigation
techniques reduced bat fatalities by approximately 60% at a site in southwestern
Alberta. Arnett et al. (2009, 2013b) found that increasing the speed at which the turbine
starts to rotate and generate power reduced bat mortalities by approximately 73%
(range 44% to 93%) at a wind farm in Pennsylvania with a marginal (~1%) loss in
annual power. The use of ultrasonic broadcasts may also reduce bat fatalities at wind
turbines by deterring bats from approaching the sound source (Arnett et al. 2013a).

In some circumstances, operational mitigation techniques may include the periodic
shutdown of select turbines during the highest risk periods.

4.2.7 Intentional Harm to Individuals

Some species of bats, including Little Brown Myotis, often use anthropogenic structures
as maternity roosts or hibernacula. Noise, the accumulation of feces (guano), and fears
of contracting histoplasmosis'? and rabies may cause maternity colonies of bats to be
exterminated. Approaches to eliminate bats from buildings may include: physical
exclusion (e.g., sealing openings), chemical control, electronic control (e.g., lights and
ultrasonic devices) and killing or relocating individuals (Kunz and Reynolds 2003). Few
data are available to determine the prevalence and impact of maternity colony
removals; most data are anecdotal because not all jurisdictions have reporting
requirements for nuisance wildlife control companies (COSEWIC 2013). Sealing the
entrance(s) of an occupied maternity roost will most likely result in the death of all
individuals inside the roost site. Some maternity colonies may contain most of the
breeding females and offspring within a large area, so colony removal can have a
significant impact on local populations.

Intentional harm to individuals within hibernacula has also been reported. For example,
all bats (~800 Little Brown Myotis and Northern Myotis) were removed for incineration
from the only known hibernaculum of Northern Myotis on Prince Edward Island in 1989

'? Histoplasmosis is an infection caused by a fungus that can be found in bat feces.
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(Brown et al. 2007). Although the bats were rescued from incineration, attempts to keep
them over winter failed and they all perished (Brown et al. 2007).

Some provinces and territories have taken measures to reduce the risk of intentional
harm. For example, New Brunswick Department of Natural Resources has removed
these species from the list of nuisance wildlife under the New Brunswick Fish & Wildlife
Act, thereby providing support for non-lethal alternatives in their management.
Saskatchewan’s removal of all Chiroptera from the list of unprotected wildlife under The
Wildlife Amendment Regulation 2013 protects bats from all harm, providing support for
non-lethal alternatives in their management. See section 2: Species Status Information
for more legislation protecting individuals.

4.2.8 Recreational or Scientific Disturbance of Individuals

Visitation by people (Thomas 1995) or handling of hibernating bats can result in arousal
from torpor (Speakman et al. 1991). When in deep torpor, bats are generally unaffected
by ambient noise (Harrison 1965), but some individuals may respond to noise and light,
arouse from torpor, and begin to fly (Thomas 1995). These individuals can then cause a
cascade of arousals in nearby bats, resulting from their tactile activities (e.g., attempted
copulation, rejoining the cluster of bats) (Thomas 1995). Even non-intrusive visitations
can cause severe fat consumption (premature energy depletion), starvation, reduced
energy reserves for reproduction, and death (Gaisler et al. 1981, Boyles and Brack
2009, Olson et al. 2011). The population of Little Brown Myotis significantly increased in
an Alberta cave after winter and autumn access was restricted to reduce disturbance
during hibernation and swarming (Olson et al. 2011). Disturbance tolerance is related to
the length of winter and number and rate of visits; repeated visits over several
consecutive days have the most severe impacts (Boyles and Brack 2009). Because
bats with WNS have more frequent arousal episodes (Reeder et al. 2012), the additive
effect of human-caused arousals within WNS-affected hibernacula may be significant.

Tourists, spelunkers, recreational users, and researchers are the main visitors to
hibernacula. Visitation in the summer (when most occur) likely has less direct impact on
bats because the site is not being used or bats can replenish fat reserves. To minimize
visitation, year-round gates have been installed at some hibernacula, spelunking
societies have posted guidelines (e.g., Manitoba Speleological Society) (SSM 2015),
and bat researchers have minimized the number and duration of their visits.

Activities in a maternity roost may be a concern if the activities disturb bats, or result in
the bats abandoning the roost and relocating to other sites. Handling bats for research
may also have energetic or fitness consequences, however, data on the extent of such
activities are unavailable and the significance of this activity is unknown, but assumed to
be small.

4.2 9 Industrial Disturbance of Individuals

37





Recovery Strategy for Little Brown Myotis, Northern Myotis, and Tri-colored Bat 2016

Mining exploration activities, forestry operations, or other industrial activities may
threaten bats if the activities cause noise, light, and vibrations near hibernacula that
disturb hibernating bats and cause them to arouse from torpor.

Similarly, noise and vibrations in areas where maternity colonies are found may result in
reduced reproductive success, roost abandonment, and relocation to other sites
(McCracken 2011). Since bats rely on echolocation or prey-generated sounds to forage,
anthropogenic noise could also interfere with foraging and affect prey detection
(Bunkley et al. 2015). However, a study of compressor stations associated with natural
gas extraction in New Mexico revealed no significant difference in the activity level of
Little Brown Myotis at loud compressor sites compared to quieter well pads (Bunkley et
al. 2015).

4.2.10 Mercury

Mercury is a naturally occurring element that is enriched in the environment by human
activities. Long-range atmospheric transport and deposition is the dominant source of
mercury to many aquatic habitats over much of the landscape (Fitzgerald et al. 1998,
U.S. Geological Survey 2000). Bio-available mercury is also mobilized within
watersheds by forestry activities, hydroelectric reservoir creation, and various
industrial-related activities (Porvari et al. 2003, Vuori et al. 2003, Wiener et al. 2003).
Mercury concentrations in aquatic food webs are usually correlated with low pH levels,
and as a result mercury concentrations increase from west to east across Canada,
along with pH levels, in freshwater food webs (Depew et al. 2013).

Bat species appear to be particularly susceptible to heavy metal accumulation because
most species are long-lived, occupy high trophic levels, feed on aquatic emergent
insects, and sustain high metabolic rates and food intake. Recent studies in the
northeastern United States found significantly higher accumulation of mercury in blood
and fur samples in Little Brown Myotis and Northern Myotis in all age classes near WNS
contaminated sites than in non-contaminated locations (Karouna-Renier et al. 2014,
Yates et al. 2014). However, Karouna-Renier et al. (2014) did not find significant
differences in the genotoxic effects (i.e., DNA damage) of mercury between
contaminated and non-contaminated sites. Mercury concentrations in Little Brown
Myotis sampled across Nova Scotia varied among colonies in relation to nearby lake
acidity, and 48% of the individuals sampled had concentrations in excess of a threshold
associated with neurochemical changes in other bat species from Virginia (Little et al.
2015b). Of 344 Little Brown Myotis individuals sampled from maternity roosts across
Atlantic Canada (Nova Scotia, Prince Edward Island, and Newfoundland and Labrador),
37% had concentrations exceeding the neurochemical threshold (Little et al. 2015a).
These recent studies raise concerns regarding the effects of mercury and other
environmental contaminants on reproductive success, physiological responses

(e.g., immune system responses), and survival.

4.2.11 Other Toxic Chemicals
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Reported sub-lethal effects of chemical contaminants in bats include impairment of flight
and foraging ability, resulting in higher predation risk and lower energy accumulation,
immunosuppression, reduced reproductive success, and change in metabolic activity
(Clark and Lamont 1976, Eidels et al. 2007, Kannan et al. 2010). The effect of sub-lethal
contamination on the resulting susceptibility of bats to WNS is still unclear, but high
concentration of organic contaminants in Little Brown Myotis fat tissues were found both
in healthy populations and populations affected by WNS (Kannan et al. 2010).

Pesticide spraying in agricultural or forested landscapes has the potential to reduce the
abundance of insects on which bats feed. Widespread and/or continuous application of
pesticides (such as that which might occur for Spruce Budworm - Choristoneura
fumiferana, Mountain Pine Beetle - Dendroctonus ponderosae, or on agricultural
landscapes) could potentially have substantial impacts on food availability and
physiology. Even at local scales in the United Kingdom, bat activity was significantly
higher in aquatic habitats of organic farms versus conventional farms, suggesting
greater prey availability in areas with lower levels of agrochemical use (Wickramasinghe
et al. 2003).

Neonicotinoid insecticides were introduced in the 1990s, are currently the most widely
used class of insecticides globally, and their use is continuing to increase (Sparks 2013,
Douglas and Tooker 2015). They are generally used on agricultural lands, but have
been detected in wetlands (Main et al. 2014) and watercourses in Canada (Environment
Canada 2011, Xing et al. 2013) and are frequently found at levels that exceed water
quality guidelines (Morrissey et al. 2015). Neonicotinoids adversely affect insect
populations (and therefore potential prey of bats) (Goulson 2013); some of the most
important prey (flies, caddisflies, and mayflies) of Little Brown Myotis, Northern Myaotis,
and Tri-colored Bats are among the most sensitive aquatic insects to neonicotinoids
(Morrissey et al. 2015). Reduced prey availability could potentially result in increased
time spent foraging, less fat stores and/or increased time spent in torpor, ultimately
leading to poor body condition and resulting in reduced reproductive and/or survival
rates (Talerico 2008, Reimer 2013). In addition to reduced prey populations,
neonicotinoids also cause direct sub-lethal effects on the reproductive success,
development, immune function, and growth in numerous vertebrates (Gibbons et al.
2015). Mason et al. (2013) hypothesized that the thousands of invertebrates consumed
by bats would inevitably expose bats to small cumulative doses of these toxins. To date,
no research has explored the direct or indirect effects of neonicotinoids on bats.

Increased incidence of seasonal algal blooms may also pose a threat to these species.
Algal blooms can be a natural occurrence, however, there appears to be an escalation
in the global occurrence of blooms that are harmful or toxic (Hallegraeff 1993, Anderson
et al. 2002). Algal blooms occur as a result of increased nutrient inputs to waterbodies;
phosphorus and nitrogen from industrial, agricultural and sewage sources are the

two most important human-derived inputs (Anderson et al. 2002). These inputs allow for
the production of harmful and/or toxic algae, including a chemical called microcystin.
Microcystin is known to cause skin irritations, vomiting, cancer of the liver and death in
humans, livestock, pets and many aquatic organisms (Kuiper-Goodman et al. 1999,
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Sivonen and Jones 1999). Researchers have found the transfer of microcystin from
aquatic to terrestrial ecosystems, namely through the emergence of aquatic insects
(Smith et al. 2008) which in turn are ingested by bats. Microcystin was detected in all
fecal samples (n=20) of Little Brown Myotis near a lake in Michigan that experiences
seasonal algal blooms (Woller-Skar et al. 2015). Further study is required to understand
the impacts to individual bats and populations, however, this toxin may represent a
previously unrecognized threat to bat populations (Woller-Skar et al. 2015). Another
toxin associated with algal blooms (Anabaena flos-aquae) was implicated in a mass
mortality event of bats (including Myotis spp.) in Alberta (Pybus et al. 1986).

4.2.12 Light Pollution

The alteration (e.g., timing, spatial extent, and spectral signature) of natural light
regimes from artificial light sources can impact species in various direct and indirect
ways related to foraging, reproduction, communication, habitat use, and movement
behavior (Stone et al. 2009, Gaston et al. 2013, Mathews et al. 2015). Impacts may be
beneficial (e.g., increased foraging opportunities), neutral, or detrimental (e.g.,
increased susceptibility to predation, collisions with lighted structures) (Kyba et al.
2011).

For bats in particular, when insect prey becomes concentrated around light sources,
foraging efficiency can increase which has been viewed as beneficial to some species
(Entwistle et al. 2001, Lacoeuilhe et al. 2014, Mathews et al. 2015). In southwestern
Ontario, Furlonger (1987) found all species of bats encountered exploited
concentrations of insects around artificial light sources though this was not significant
for Myotis spp.; Tri-colored Bats were not encountered. In general, it has been found
that bats with high or medium wing-loading and fast flight exploit insects at street lamps
while gleaners and flutter-detectors' rarely, if ever, forage at street lights (Mathews et
al. 2015). Similarly, in France, aerial hawkers™ were light-tolerant, while slow fliers
would experience a high predation risk at high light levels and thus do not use lit areas
to forage (Lacoeuilhe et al. 2014). Little Brown Myotis are aerial hawkers and efficient,
maneuverable fliers, and are therefore expected to benefit from foraging opportunities
provided by lights; Northern Myotis are slow fliers that often hover hunt and Tri-colored
Bats are slow, erratic, flutter fliers, and are therefore not expected to forage at lights
(Naughton 2012).

Though seemingly beneficial to some species of bats, light pollution has been attributed
to reductions in many insect populations that are attracted to lights, including moths,
aquatic insects, and other terrestrial insects (Frank 1988, Perkin et al. 2014, MacGregor
et al. 2015). Many insects are attracted to artificial lights, affecting their dispersal and

3 Flutter-detectors use high duty cycles of echolocation to locate fluttering insect prey. Species that use
high duty cycles are able to separate pulse and echo by frequency; species that use low duty cycles
separate pulse and echo by time.

'* Aerial hawkers catch flying insects while on the wing (i.e., flying). In bats, echolocation is used to locate

prey.
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navigation as well as reproduction, mating, crypsis, and ability to evade predators.
Individuals experience direct mortality from flying to exhaustion, burning to death, or
becoming trapped in light receptacles (Frank 1988, Horvath et al. 2009, Perkin et al.
2014). This in turn reduces the biomass and abundance, and can change the relative
composition of insect populations, creating implications in the food chain through
disruption of predator-prey relationships, pollination services, and ecosystem function
(HOlker et al. 2010, Kyba et al. 2011).

In Hungary, illumination of the roosts of house-dwelling Myotis species resulted in the
collapse of entire colonies and reduced growth rates of juveniles (Boldogh et al. 2007).
This was due to delayed emergence from roosts resulting in missed opportunities for
foraging during peak insect activity; presumably, the avoidance of lighted areas is due
to increased predation risk and/or negative effects on the bats’ orientation ability
(Boldogh et al. 2007, Lacoeuilhe et al. 2014).

The impacts of artificial light appear to be variable and species-specific. Little direct
research dedicated to understanding the effects of light pollution has been done on
these three species of bats in Canada and further study is required.

4.2.13 Habitat or Prey Dynamic Alterations resulting from Climate Change

The effects of climate change on bats are unknown. Bats (particularly lactating females)
are more susceptible to evaporative water loss than other mammals, suggesting that
they may be vulnerable to increased temperatures associated with climate change
(Webb et al. 1995, Chruszcz and Barclay 2002, Adams and Hayes 2008). Adams
(2010) found significant reproductive declines in Little Brown Myotis in years that
mimicked predicted conditions related to future climate change scenarios (i.e., reduced
availability of water) for western North America,.

Other direct effects include the destruction of roosts and/or hibernacula as a result of
increased storm frequency that is predicted to occur in the future (Jones and Rebelo
2013). Although warmer temperatures as a result of climate change could benefit
hibernating bats in Canada, it may also lead to a disruption of hibernation, a reduction in
water, and increased disease (Sherwin et al. 2012). Humphries et al. (2002) predicted
climate change to cause a northward range expansion of Little Brown Myotis within

80 years.

The extent, intensity, and frequency of forest fires are projected to further increase
because of warmer and drier springs and summers (Flannigan et al. 2009, de Groot et
al. 2013, Girardin et al. 2013). Similarly, forest insect outbreaks (e.g., Spruce Budworm,
and Mountain Pine Beetle) may intensify with the changing climate (Mattson and Haack
1987). These processes have the ability to alter large forested areas and cause whole
tree mortality (Fleming et al. 2002), but may also create available snags for bat roosting
and/or increase local prey availability (Wilson and Barclay 2006). Therefore, the ultimate
impacts on bat populations and their habitats are unknown.
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In addition to direct effects, climate change is predicted to indirectly affect bat survival
through its effect on insect populations (Arlettaz et al. 2001). In northeastern regions of
the continent, climate change is expected to cause wetter winters and drier summers
(Hayhoe et al. 2007, Huntington et al. 2009). Adult female Little Brown Myotis have
reduced annual survival in dry years, presumably related to the link between moisture
availability and emergent insect availability (Frick et al. 2010b). The timing of peak
abundances in some insects have also become earlier (Both et al. 2009). This may
affect the synchronicity of peak prey densities and bat breeding (Jones et al. 2009) and
therefore pup survival; sufficient prey is needed for pups to gain the fat tissue that is
necessary for overwinter survival (Kunz et al. 1998).

4.2.14 Collisions with Vehicles

Collisions with vehicles can cause direct mortality to bats (Medinas et al. 2013).
Seasonal timing, surrounding habitat, and level of vehicular traffic affect the number of
collisions with vehicles (Lesinski et al. 2011, Medinas et al. 2013). Mortality rates are
highest near roosts and active foraging areas (Medinas et al. 2013) and forest-adapted
species, such as Northern Myotis and Tri-colored Bat, have the highest risk due to their
characteristic low and slow flight (Abbott et al. 2015). There are also anecdotal reports
of bats colliding with non-traditional / recreational vehicles and devices, such as water
crafts (e.g., boats, personal watercrafts, and wind surfers), fishing lines, and all-terrain
vehicles. The severity of this threat on the populations of Little Brown Myotis, Northern
Myotis, and Tri-colored Bat in Canada is unknown.

5. Population and Distribution Objectives

There are no reliable current or past population estimates for Little Brown Myotis,
Northern Myotis, or Tri-colored Bat in Canada. As such, population trends will be
estimated using data from known and previously surveyed hibernacula and roosts
throughout the species’ Canadian range (as presented in COSEWIC 2013) as an index
of the total population trends, and augmented by surveys and monitoring presented in
section 6.2: Strategic Direction for Recovery of this recovery strategy.

Little Brown Myotis and Northern Myotis

Area-specific population objectives are defined based on the current (2016) status of
WNS across the country: known WNS-affected areas and areas that are not yet known
to be affected by WNS (see Figure 1). The current western invasion front' in Canada is
in northwestern Ontario, near Atikokan while the eastern invasion front is in Cape
Breton, Nova Scotia (as of 6 April 2016) (CWHC 2016, U.S. Fish and Wildlife Service
2016).

'® The invasion front is where P. destructans has just arrived, but prevalence is low, or where arrival is
imminent (Langwig et al. 2015a).
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Distribution objective:

e The distribution objective for both the Little Brown Myotis and Northern Myotis is
to maintain (or where applicable restore to) the pre-WNS extent of occurrence
(the area that encompasses the known geographic distribution of the species in
Canada as depicted in Figures 1 and 2).

Population objectives:

e The short-term (12-18 years) population objective is to maintain and increase
(where feasible) the current level'® of the population.

e The Ionq-term (many generations) population objective is a self-sustaining”,
resilient’®, redundant™, and representative® population.

The range of WNS overlaps with approximately 28% and 17% of Little Brown Myotis
and Northern Myotis’ Canadian ranges, respectively, and is expanding at an average
rate of 200 to 250 kilometers per year (COSEWIC 2013). Since conditions suitable for
P. destructans growth exist in areas not yet known to be affected by WNS, without
mitigation, the entire Canadian population of both species will likely be affected by 2025
to 2028 years (COSEWIC 2013). Therefore, a 12-18 year timeframe was deemed
appropriate for the short-term population objective.

The long-term population objective is based on the slow population growth rate of

these two species, which implies that populations would require many generations

(i.e., hundreds of years) to recover (see Limiting Factors section). The degree to which
the Canadian (and continental) populations of Little Brown Myotis and Northern Myotis
will ever be able to fully recover to their historical levels in known WNS-affected areas is
uncertain. The short-term objective recognizes that increasing populations (where
feasible) will improve the species’ recovery potential, both within known WNS-affected
areas and those not yet known to be affected by WNS (e.g., ability to re-populate areas
affected by WNS, increased likelihood of finding individuals with resistance to WNS).

'® The current baseline for areas not yet known to be affected by WNS will be defined within 2-5 years
(and prior to WNS establishment) using the surveys and monitoring presented in section 6.2: Strategic
Direction for Recovery of this recovery strategy. The current baseline for areas known to be affected by
WNS is 2016 levels.

" The term self-sustaining refers to a population that does not require human intervention for long-term
persistence.

'® The term resilient refers to a population that is of sufficient size to recover from periodic disturbance
and avoid genetic collapse.

"9 The term redundant refers to a population with sufficient subpopulations available to withstand
catastrophic events and facilitate rescue if necessary.

% The term representative refers to a population with presence across the diversity of ecosystems it
inhabits and of the species roles in ecosystem processes.
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Preventing the introduction of WNS to hibernacula in areas not yet known to be affected
(e.g., Prairies, northern Canada, western Canada) is the most important factor for
preventing further loss of individuals. In Canada, as WNS approaches less forested
regions of southeastern Manitoba, the lower density of trees suggests that westward
transmission of WNS by Northern Myotis may occur at a slower rate. Davy et al. (2015)
suggests that the potential spread of the fungus that causes WNS into north-central
Canada may be retarded by the opposing direction of gene flow of Little Brown Bats in
central Canada. Nevertheless, it is acknowledged that it may not be possible to prevent
the spread of WNS.

Tri-colored Bat

Distribution objective:

e The distribution objective for Tri-colored Bat is to restore (then maintain) the
pre-WNS extent of occurrence (the area that encompasses the known
geographic distribution of the species in Canada as depicted in Figure 3).

Short-term (10 years) population objective:

e The short-term population objective is to maintain and increase (where feasible)
the population at its current (2016) level over the next 10 years.

The 10-year time frame was deemed appropriate for the short-term population objective
because determining if a population has stabilized or is increasing will take multiple
years of data acquisition. During this timeframe, it is expected that extensive research
into treatments for WNS on individuals or in hibernacula will be explored. Furthermore,
the COSEWIC criteria for assessment include reviewing population change

within 10-year windows.

Long-term population objective:

e The long-term population objective is a self-sustaining, resilient, redundant and
representative population.

The degree to which the Tri-colored Bat population will be able to fully recover to its
historical levels is uncertain. The long-term population objective is based on the
expectation that, even if individuals develop resistance or a treatment for WNS is found,
the slow population growth rate of this species means populations would require many
generations (i.e., hundreds of years) to recover (see Limiting Factors section).

Because the Canadian population of Tri-colored Bat occurs at the northeastern part of
its continental range, and the vast majority of its population and distribution occurs in
the United States to the eastern coast of Central America, population changes at the
continental level will have a significant effect on recovery feasibility in Canada.
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These objectives will be reviewed during the development of the report required within
five years after this strategy is posted on the Species at Risk Public Registry to assess
the implementation of this strategy and the progress towards meeting its objectives

(s. 46 of SARA). These objectives may be revised as new information related to WNS

and bat populations across Canada become available.

6. Broad Strategies and General Approaches to Meet
Objectives

6.1 Actions Already Completed or Currently Underway

The following list of actions is not exhaustive, but is meant to illustrate the main areas
where work is already underway and to give context to the broad strategies to recovery
outlined in section 6.2. Actions completed or underway include the following:

International:

e In April 2015, a ‘Letter of Intent Related to Efforts to Promote Conservation of Bats in
the United Mexican States, the United States of America and Canada’ was signed
by representatives of each of the three countries to increase collaboration and
coordination of bat conservation across North America.

e The North American Bat Monitoring Program (NABat) is creating a continental-wide
coordinated effort for monitoring bats at local to range-wide scales to provide reliable
data that will promote effective conservation decision-making. A Plan for the North
American Bat Monitoring Program was released in June 2015 (Loeb et al. 2015).

e North American Bat Conservation Alliance (NABCA) facilitates communication
between bat organizations across North America, develops conservation priorities,
and addresses conservation issues.

e The Northeast Bat Working Group and Western Bat Working Group enable
information exchange between agencies, organizations, industry, and individuals
interested in bat research, management, and conservation, and facilitates multi-state
collaborations (Northeast Bat Working Group 2015, Western Bat Working Group
2015).

e The North American Society for Bat Research promotes and develops research of
bats and coordinates an annual Northern American Symposium on Bat Research
(NASBR 2015).

e The U.S. Fish and Wildlife Service provides funding for research and coordinates an
annual WNS workshop or conference that brings together international researchers
to present new results and develop management strategies.

e There is Canadian representation on the various United States technical working
groups involved with WNS response to ensure approaches developed in Canada are
consistent with international efforts and that the data collected is able to be shared
and compared.

National:
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e Canadian Wildlife Health Cooperative (CWHC) works in collaboration with federal,
provincial and territorial, academic, and non-governmental organizations to organize
surveillance for WNS and the fungus that causes it, ensure appropriate standardized
diagnostic testing and reporting of surveillance results, develop national
decontamination protocols and product assessment, coordinate national-level
monitoring of bats, and identify data gaps and data management needs in Canada.
CWHC leads Canada’s Inter-agency White Nose Syndrome Committee which
contains five technical working groups. This group updated A National Plan to
Manage White Nose Syndrome in Bats in Canada in February 2015 and will likely
continue to serve as one of the main avenues for national implementation efforts
related to WNS (Canadian Wildlife Health Cooperative 2015a).

e Efforts are underway by CWHC, NABCA, and Environment and Climate Canada to
expand the Edubat project into Canada to increase bat education and outreach
(BatsLive 2015).

e The Ministere des Foréts, de la Faune et des Parcs of Québec in collaboration with
the Centre de la science de la biodiversité du Québec (CSBQ) and the University of
Winnipeg developed a website (English: www.batwatch.ca; French :
chauve-souris.ca) to promote a citizen science project for maternity roost monitoring
in central and eastern Canada (Quebec, Ontario and Manitoba) and may be
expanded to other parts of the country. The website presents documentation about
bats, their conservation, and BMPs for bats in buildings. The website also hosts a
maternity roost database, where citizens can enter a roost and its annual counts.

e Federally, provincially and territorially, bats are considered for land-use development
project screening and permitting and during environmental assessments across
Canada. Mitigations measures and pre- and post-development monitoring programs
are established as necessary to minimize and evaluate adverse effects.

e Environment and Climate Canada is developing beneficial management practices
(BMPs) for the forestry, wind energy, mining, and nuisance wildlife control industries,
as well as for bats in buildings.

e Researchers at University of Winnipeg and Trent University are investigating the
genetic response of bats pre- and post-WNS across Canada.

e The Canadian Wildlife Federation has several outreach activities related to bats
(Canadian Wildlife Federation 2015). For example, they have a national bat box
program used to distribute bat boxes and encourage citizens to track occupancy.

e Several national parks across Canada are conducting bat monitoring using a
national protocol developed by Parks Canada Agency and contributing to NABat.

e Parks Canada Agency has produced a video with support from CWHC to illustrate
the use of decontamination protocols, along with information related to bats and
WNS.

e Under the National Park General Regulations, caves within Canada’s national park
system are closed unless specifically opened by a park superintendent.

e Parks Canada Agency has drafted guidance for hibernacula and for roosting bats
during the reproductive season.

Western and northern Canada:
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e The Western Canada Bat Network (WCBN) facilitates information exchange
between groups and individuals involved in bat research, management, and
conservation in western Canada, Alaska, and some northwestern states, primarily
through semi-annual newsletters.

¢ In British Columbia, the Community Bat Programs of British Columbia promotes
conservation of bats on private lands, provides a resource to landowners dealing
with bat issues, and engages citizen scientists to collect data on bat populations.
They also conduct roost emergence counts at maternity colonies to establish
baseline relative abundance data, against which future declines can be measured
(Community Bat Programs of BC 2014).

e The Community Bat Programs of BC has developed BMPs for pest control
techniques and has started outreach initiatives with provincial pest management
companies (Community Bat Programs of BC 2014).

e The British Columbia Bat Action Team, in collaboration with the British Columbia
Ministry of Environment is currently finalizing BMPs for caving activities and mining
and wind energy industries.

o Winter bat activity is being monitored throughout southern British Columbia by Dr.
Cori Lausen (Wildlife Conservation Society Canada), Environment and Climate
Canada-Canadian Wildlife Service, the British Columbia Ministry of Environment
(Dr. Purnima Govindarajulu) and others; winter activity across northern and central
British Columbia is also being monitored by Dr. Cori Lausen.

e The British Columbia Ministry of Environment and Dr. Cori Lausen have developed
appropriate hygiene protocols for bat researchers, cavers and others visiting/working
in underground bat habitats.

e The British Columbia Ministry of Environment and the Royal British Columbia
Museum are archiving carcasses from bat mortality incidents and bat DNA to
establish baseline information for British Columbia. A complete health assessment
including testing to detect WNS, rabies and other parasites is conducted by Dr.
Chelsea Himsworth (British Columbia Ministry of Agriculture) on all the incidental
mortality bat carcasses that are recovered.

e Dr. Cori Lausen is leading a liaison project (Bats and Cavers Project - BatCaver.org)
with the caving community in British Columbia and Alberta to locate caves and
mines used by bats.

e The British Columbia Ministry of Forests published the Karst Management
Handbook for British Columbia (BC Ministry of Forests 2003) to assist forest
planners in developing appropriate management practices when conducting forest
operations in karst terrain.

e Thompson Rivers University, Dr. Ann Cheeptham, funded by US Fish and Wildlife
Service is investigating potential sources of fungus-inhibiting microbes from caves,
including the fungus that causes WNS.

e Alberta Environment and Parks has developed guidelines for minimizing the impacts
of wind energy development on bats and protocols for pre- and post-construction
surveys.

e The Alberta Bat Action Team develops protocols, identifies research and
management priorities, and facilitates information exchange.
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Alberta Community Bat program is a new initiative in Alberta to provide resources to
private landowners, and engage citizens in bat conservation efforts including
locating and reporting roosts (www.albertabats.ca)

Saskatchewan’s Environmental Code includes a requirement for any industrial
project in the province to ensure it is not impacting bats. The specific provisions
pertaining to mines include the requirement of surveys for cave animals and habitat
prior to mine reclamation activities.

The Saskatchewan Ministry of Environment is finalizing guidelines for siting,
monitoring and operation of wind energy projects in the province,

The Government of Yukon surveys Little Brown Myotis and Northern Myotis to better
document their occurrence, reproductive status, and range in Yukon.

The Government of Yukon and Government of the Northwest Territories conduct
public education through interpretative events and brochures.

The Government of Yukon engages in various research projects including studying
the effects of natural disturbances, the importance of old-growth riparian forest, and
long-term monitoring at select maternity colonies.

The Government of the Northwest Territories is gathering baseline information on
bats throughout Northwest Territories, searching for undiscovered hibernacula, and
conducting WNS surveillance, population monitoring, and management planning at
known hibernacula.

Various partners (including Government of the Northwest Territories, Sahtu
Renewable Resources Board, industry, academic researchers and community
members) have erected acoustic bat recorders at several locations in the Sahtu,
Dehcho, South Slave and North Slave regions of the Northwest Territories to learn
more about the distribution and activity patterns of bats in these regions.

Central Canada:

Manitoba Conservation and Water Stewardship have taken a number of actions
aimed at protecting Little Brown Myotis and Northern Myotis. For example, the
locations of hibernacula are considered confidential and visitation to hibernacula is
discouraged for any reason other than research. Researchers are required to follow
decontamination procedures upon entering and leaving hibernaculum as a condition
of their research permit. Some caves used by hibernating bats are protected in an
ecological reserve and are gated to prevent human access.

The Ontario Ministry of Natural Resources and Forestry has developed guidelines
for minimizing the impacts of wind energy development on bats and is working with
the Ministry of Northern Development and Mines and the mining industry to minimize
industrial disturbance to bats and their habitats.

Ontario’s Forest Management Guide for Conserving Biodiversity at the Stand and
Sites Scales includes direction designed to maintain suitable habitats and habitat
features, including hibernacula (Ontario Ministry of Natural Resources 2010).

The Ontario Ministry of Natural Resources and Forestry has developed Ontario’s
White-nose Syndrome Response Plan (Ontario Ministry of Natural Resources and
Forestry 2015).

The Ontario Ministry of Natural Resources and Forestry acoustically monitors bat
populations during summer and winter throughout Ontario.
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Environment and Climate Canada has collected radar and acoustic data in southern
Ontario to determine if bats exhibit broad-front migratory movements or concentrate
along linear landscape features.

Summer population monitoring is underway in Ontario by the University of Guelph
and Myotistar.

Myotistar and Gray Owl Environmental Inc. (with support from Environment and
Climate Canada and the National Speleological Society) are conducting advanced
roost use monitoring at a significant summer roost near Cambridge, Ontario where
bats are surviving and reproducing despite being in a WNS endemic region of
Canada.

Eastern Canada:

The Ministére des Foréts, de la Faune et des Parcs of Québec continues to track the
spread of WNS in various natural hibernacula during winter and spring. In summer,
various initiatives have been put in place to monitor bat populations. The department
is conducting acoustic surveys in various regions of Quebec through the acoustic
surveillance network of bats (Réseau Chirops). This network, established in 2000 by
the Ministére des Foréts, de la Faune et des Parcs du Québec in collaboration with
the Montreal Bioddme and Envirotel, consists of 14 acoustic inventory routes in
various Quebec regions. The department also conducts maternity roost counts in
anthropogenic structures (www.batwatch.ca). More intensive monitoring is in place
on the North Shore where WNS has not been detected.

A bat recovery team for Québec was created in 2014. The team is developing a
recovery plan for the province and coordinating provincial-level recovery actions.
Bat populations are being monitored regularly by the Department of National
Defence at Canadian Forces Base Valcartier.

St. Mary’s University and Environment and Climate Canada are investigating
mercury levels in Little Brown Myotis in Atlantic Canada.

The New Brunswick Museum has monitored the spread of WNS, and associated
rate of mortality at known hibernacula throughout the province during pre- and
post-WNS years, and continues to provide research in the pervasiveness of the
pathogen, the cave microfauna, and environmental conditions.

The New Brunswick Museum, in collaboration with New Brunswick Department of
Natural Resources, have established a reporting program to collect observations of
winter day-flying bats, leading to new information on the distribution of these species
in the province.

New Brunswick Department of Natural Resources has developed survey guidelines
for bat and bird mortality during pre- and post-construction periods of wind farm
developments in New Brunswick.

Prince Edward Island’s Forest, Fish and Wildlife Division promotes the reporting of
bat sightings and works with the CWHC to implement bat monitoring programs.
Nova Scotia Bat Conservation by the Nova Scotia Department of Natural Resources
monitors bats during the spring, summer, and fall.

St. Mary’s University is monitoring winter counts at hibernacula in Nova Scotia.
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St. Mary’s University is researching demographics and social behavior of Little
Brown Myotis in collaboration with Newfoundland and Labrador Department of
Environment and Conservation in Newfoundland and Labrador.

The Government of Newfoundland and Labrador continues WNS surveillance and
monitors known populations. In collaboration with Memorial University of
Newfoundland and Parks Canada, acoustic monitoring takes place to determine
species’ presence and abundance. Surveys for Little Brown Myotis and Northern
Myotis in Labrador are conducted to better document the occurrence, reproductive
status and range.

In the summer of 2015 CWHC was contracted by PEI National Park to acoustically
monitor habitat with stationary and mobile detectors. Coastal dunes, forest edges,
wetlands, and fresh water sites were monitored, as well as a selection of
decommissioned buildings in the national park. Acoustic monitoring will continue for
multiple years to analyze bat echolocation activity trends.

Atlantic Coastal Action Plan (ACAP) Cape Breton has been monitoring bats on Cape
Breton Island since 2013. Monitoring efforts primarily involve long-term deployment
of acoustic detectors in summering habitat and at known and potential hibernacula,
and conducting maternity colony counts. In 2015, the program expanded by
including additional monitoring sites in New Brunswick, Quebec and Newfoundland
though partnerships with La Société d'aménagement de la riviere Madawaska, the
New Brunswick Museum, Attention Fragiles and ACAP Humber Arm.
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6.2 Strategic Direction for Recovery

The Canadian Wildlife Health Cooperative (Canadian Inter-agency White Nose Syndrome Committee) released a revised
version of A National Plan to Manage White Nose Syndrome in Bats in Canada in February 2015 (Canadian Wildlife
Health Cooperative 2015b). Whenever possible, the approaches in Table 3 were developed to align with initiatives
outlined in that plan. When appropriate, the approaches were categorized into those that are applicable to areas not
known to be affected by WNS and those that are applicable to known WNS-affected areas (and the invasion front).

Table 3. Recovery Planning Table

Threat or
Limitation

Broad Strategy to
Recovery

Priority*

General Description of Research and Management Approaches

Knowledge gaps
to recovery

Monitoring and surveys

High

Entire range:

Implement standardized protocols and survey / monitoring designs for the three
species of bats and their habitats across Canada (e.g., using North American Bat
Monitoring Program).

Maintain an effective and coordinated white-nose syndrome (WNS) surveillance
program across Canada.

Where applicable, identify baseline population levels (see section 5: Population
and Distribution Objectives)

Medium

Refine Canadian bat population estimates and trends once appropriate surveys
are established and sufficient data are assessed.

Low

Monitor trends in bat prey across their Canadian ranges.

Knowledge gaps
to recovery and
all threats

Research

High

Known WNS-affected areas (and invasion front):

Investigate techniques to prevent or reduce the spread, mitigate the effects of,
and/or treat WNS.

Identify risk factors that may exacerbate the spread of WNS.

Assess the current impact of WNS on bat populations throughout their
distributions, and investigate the health and characteristics of populations
remaining in WNS-affected areas and the ability and importance of these remnant
populations to recovery.

Determine if natural, genetic resistance occurs within the remnant populations.
Further investigate the population structure of bats in Canada to better
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Threat or
Limitation

Broad Strategy to
Recovery

Priority*

General Description of Research and Management Approaches

understand the movement of WNS between populations and across the
landscape.

¢ Identify and implement a database system to serve as a central repository for
data related to national bat populations and WNS.

Areas not yet known to be affected by WNS:
o Further investigate likely pathways of introduction and identify locations most at
risk of WNS.

Medium

Entire range:
e Determine the relative importance of known and potential threats to the three

species across their Canadian ranges (see Appendix B).

¢ Continue to investigate habitat use across the Canadian ranges of the species.

¢ Continue to identify migratory routes and important stopover locations.

e Investigate factors affecting reproductive output, survival, and fidelity to breeding
sites.

¢ Continue to investigate best techniques to reduce disturbance (e.g., gate design)
while alleviating landowner safety concerns.

¢ Determine the importance of anthropogenic habitats to the survival or recovery of
the species.

o Determine the effectiveness of bat house designs across Canada and their value
for conservation and recovery.

Low e Continue to investigate the diet composition using advanced techniques
(e.g., DNA sequencing) throughout their annual cycles and their ranges.
e Further investigate the potential for, and effects of, other species filling niches
once occupied by declining bat populations.
Knowledge gaps Education and High | e Deliver outreach products to key interest groups (e.g., landowners, cavers,

to recovery and
all threats

awareness, partnerships
and stewardship

industrial sectors, nuisance wildlife control organizations, and wildlife
rehabilitators), Aboriginal peoples, and the general public on the importance of
maintaining hibernacula and maternity roosts (including the approaches to do so)
and the consequences of WNS.
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Threat or
Limitation

Broad Strategy to
Recovery

Priority*

General Description of Research and Management Approaches

All threats

Habitat and species
conservation and
management

High

Develop targeted threat mitigation outreach products (e.g., decontamination
protocols) and actively promote them to relevant stakeholders.

Foster cooperative relationships with key interest groups (e.g., government,
landowners, cavers, wildlife rehabilitators, the forestry, mining, agriculture,
nuisance wildlife control, and wind industries), Aboriginal peoples, and others to
mitigate threats to the species’ and their habitats.

Communicate the importance of bats to people, ecosystems, biodiversity, and
economies.

Where appropriate, promote volunteer participation in surveys and monitoring,
and publicize the need for public reporting of bat observations.

Promote national and international cooperation and collaboration to fill knowledge
gaps and to mitigate threats.

Encourage landowners and industrial sector stakeholders, such as wind energy
and mining, to develop, implement, and promote beneficial management practices
to mitigate threats to the species’ and their habitats where they are known to
occur (e.g., related to nuisance wildlife control, wind energy, mining, forestry,
agriculture, and gate design).

Provide information to landowners with bats on their properties to ensure
unintentional harm to bats does not occur; use these opportunities to engage
citizens in filling knowledge gaps and conducting specific actions to
maintain/increase populations.

Continue to identify opportunities and approaches that can align and integrate
with groups and initiatives working toward bat conservation (e.g., Canada Wildlife
Health Cooperative, and North American Bat Conservation Alliance).

Ensure timely reporting of WNS testing results.

Entire range:

Implement all known precautionary measures to reduce the spread of WNS.

Mitigate sources of mortality that may have additional detrimental impacts on bat
populations (beyond that caused by WNS).

Conserve and enhance habitat for the species and their prey throughout their
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Threat or Broad Strategy to Priority* General Description of Research and Management Approaches
Limitation Recovery
Canadian distributions (with particular attention to natural habitat).
Known WNS-affected areas (and invasion front):
e Should treatments, mitigative measures, or measures to prevent or reduce the
spread of WNS become available, establish methods and implement techniques.
Areas not yet known to be affected by WNS:
¢ Should preventative measures for WNS become available, implement
interventions.
Medium | Entire range:
o Participate in initiatives aimed at reducing climate change, mercury contamination,
pesticide use, and other toxic substances.
Areas not yet known to be affected by WNS:
¢ If deemed appropriate, increase available habitat in strategic locations and
promote activities that may increase population growth (e.g., reduce yearling
mortality).
All threats Law and policy High Entire range:

e Develop, implement, and promote compliance with federal (e.g., SARA),
provincial, and municipal acts and policies related to reducing threats and
encouraging conservation of these species, their prey, and their habitat.

e Consider the species’ requirements in management plans and policies for public
lands, environmental assessments, and land-use (energy, forestry, mining,
agriculture, etc.) planning initiatives.

o Where deemed necessary, increase compliance promotion and enforcement
activities at sites particularly vulnerable to disturbance.

1 “Priority” reflects the degree to which the broad strategy contributes directly to the recovery of the species or is an essential precursor to an
approach that contributes to the recovery of the species.
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6.3 Narrative to Support the Recovery Planning Table

Recovery of Little Brown Myotis, Northern Myotis, and Tri-colored Bat will require
commitment, resources, collaboration, and cooperation among federal, provincial, and
territorial jurisdictions, wildlife management boards, Aboriginal people, species experts,
researchers, local communities, landowners, industry, and other interested parties from
Canada and the United States. Because of their widespread range across the country, it
will be important to apply adaptive landscape-scale management both in the response
to the threat of WNS and in the management of bat habitat. For the purposes of
evaluating the effectiveness of recovery efforts, and adjusting them where necessary, it
is also important to monitor the spread of WNS, hibernacula, maternity roosts,
population trends, and the distributions of the three species of bats.

A comprehensive approach to research and monitoring (which includes all stages of the
annual life cycles and the entire extent of occurrence) will be required to more
completely understand the status, limiting factors, significant threats, and habitat use of
each species. Currently, there are no reliable population estimates for any of the

three bat species and, in the short-term, it is not realistic to expect that population
estimates will be derived. To determine the success of conservation and management
efforts, and determine if the population and distribution objectives have been met, an
effective monitoring program is needed to measure relative changes in bat abundance
over time. To maintain a uniform sampling method across Canada, the protocol of the
North American Bat Monitoring Program (NABat) should be used, to the extent possible,
as the Canadian national sampling framework (Loeb et al. 2015).

Because WNS is spreading quickly across Canada, research and monitoring pertinent
to the fungus must be performed promptly and efficiently before opportunities are lost.
This will likely require a large body of researchers, governments, industry, Aboriginal
communities, and volunteers to coordinate efforts, communicate effectively, pool
resources, and share findings efficiently (Langwig et al. 2015a). Whenever possible,
research efforts and priorities should be coordinated through established groups

(e.g., North American Bat Conservation Alliance, and CWHC) to avoid duplicated effort
and resources. To succeed in preventing the spread of WNS (see section 5: Population
and Distribution Objectives), research aimed at a treatment for individuals and/or
hibernacula infected with WNS or methods to significantly reduce or prevent the spread
of P. destructans will continue to be required.

As noted in the threats section (section 4: Threats), in areas where local bat populations
have significantly declined as a result of WNS, the level of concern related to other
potential threats increases (Langwig et al. 2015a). Identifying the importance and risk
factors associated with these threats on each of the three species becomes increasingly
important (see Appendix B), so that appropriate mitigation measures can be adopted in
a timely manner.
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While necessary monitoring and research occurs across North America, the current
state of available science can provide a base of knowledge to conserve known habitats
and mitigate threats to the species.

7. Critical Habitat

Critical habitat is the habitat that is necessary for the survival or recovery of the species.
Section 41(1)(c) of SARA requires that the recovery strategy include an identification of
the species’ critical habitat, to the extent possible, as well as examples of activities that

are likely to result in its destruction.

7.1 Identification of the Species’ Critical Habitat

The critical habitat identified in this document is considered a partial identification,
insufficient to meet the population and distribution objectives. A schedule of studies has
been developed to provide the information necessary to complete the identification of
critical habitat (see section 7.2: Schedule of Studies). In this recovery strategy critical
habitat is partially identified for hibernacula, based on the best available information for
each species as of October 2015.

Hibernacula

Hibernacula are used by Little Brown Myotis, Northern Myotis, and Tri-colored Bat to
survive when ambient temperatures decline and insects are unavailable, and as such
are necessary for the survival and recovery of these species. The availability of suitable
hibernacula may be limiting for these species (Ontario Ministry of Natural Resources
2010, COSEWIC 2013).

Occupancy

e Any site where evidence of hibernation by Little Brown Myotis, Northern Myotis,
or Tri-colored Bat has been observed between October and April at least once
between 1995 and 2016 is identified as critical habitat.

As a result of human safety concerns, efforts to minimize bat disturbance, and the
difficulty in locating hibernating bats within complex structures, the number of bats using
a hibernaculum often cannot be fully counted and other evidence of occupancy may be
used (e.g., swarming behaviour, genetic material, acoustic data). The discovery of one
hibernating individual often indicates the occurrence of more undetected individuals
using the hibernaculum. At sites where there was appropriate habitat for hibernation but
a hibernaculum could not be verified (e.g., chambers are inaccessible, or entry is
avoided to minimize disturbance), swarming (an activity that typically occurs adjacent to
or within a hibernaculum) was considered an indicator of a site’s use for hibernation. As
such, these sites (i.e., the subterranean features described in the biophysical attributes)
were included in the identification of critical habitat.
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The time period (= 1995) recognizes that Little Brown Myotis, Northern Myotis, and
Tri-colored Bat exhibit strong site fidelity to hibernacula, individual sites may be used by
hibernating bats for decades, and suitable hibernacula may be limiting. Winter in
Canada is defined as the months of December, January and February. However, this
period may extend longer in some locations within Canada; therefore, a bat observed
hibernating during a time period of cold weather between October and April could be
defined as being in hibernation, and thus the feature it is using, a hibernaculum.

Sites that were deemed to have unsuitable habitat (e.g., suitable habitat no longer
exists, or hibernating bats did not survive winter) were not identified as critical habitat;
this does not include sites affected by WNS (occupied or previously-occupied). The
long-term persistence of the WNS pathogen, P. destructans, in hibernacula affects the
suitability of caves and mines for maintaining self-sustaining and resilient bat
populations. Nevertheless, WNS-affected hibernacula are considered critical habitat
because they need to be preserved from loss or modification to aid population recovery
in the scenario that a treatment or decontamination measures are discovered, or natural
resistance is developed.

Knowledge regarding the importance of habitat associations, their configuration
surrounding the hibernacula, and at what geographical scale they exert an influence, if
any, on the predictability of bat occurrence at these sites, is limited. At present,
knowledge related to the locations of hibernacula is also limited throughout the range of
these species. In addition, difficulties in confirming the identity of Little Brown Myotis in
areas of British Columbia where Yuma Myotis also exist, limits the ability to confirm
hibernacula use by this species. Filling these knowledge gaps is necessary to complete
the identification of critical habitat for hibernacula and will be addressed through
completion of the schedule of studies (section 7.2).

Biophysical attributes

e Typically, hibernacula for these species are subterranean features, such as
caves, abandoned mines, hand-dug wells, cellars, tunnels, rock crevices or tree
root hollows where light and noise levels are low.

e Hibernacula typically contain sections that have relatively stable temperatures
(2-10 °C) and stable, high humidity levels (>80 %).

A single hibernaculum may include multiple entry and exit points and vast underground
networks of chambers. The full extent of these features are included in the definition of
hibernacula as critical habitat (regardless of the location of hibernating bats within the
structure) because (1) individuals may use multiple areas within these structures and it
is not always possible to determine their usage, and (2) the entire, intact network is
generally required to maintain microclimatic conditions (e.g., air flow, temperature, and
humidity).

Sites used for hibernation in western Canada, particularly along the Pacific Coast, may
differ substantially from those elsewhere in the species Canadian range, and our
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knowledge of the location and biophysical attributes of these hibernacula is very limited
(Jung et al. 2014). Bats in some parts of British Columbia may employ different
strategies to survive the winter; information on winter activity patterns and how bats use
overwintering sites in these areas is limited. These knowledge gaps have been
addressed in the schedule of studies (section 7.2) and will allow for the complete
identification of critical habitat for hibernacula in these areas.

Geographical Location

The areas known to containing critical habitat for Little Brown Myotis, Northern Myotis,
and/or Tri-colored Bat are presented in Figures 4-20. Critical habitat occurs within the
standardized UTM grids where the critical habitat criteria (occupancy and biophysical
attributes) described in this section are met. Critical habitat is displayed as UTM grids
that represent all species that occur within a particular province or territory and identified
critical habitat may include one or more of the species of interest (e.g., areas outside of
the Tri-colored Bat documented range represents critical habitat for Little Brown Myotis
and/or Northern Myotis). The UTM grid squares shown on these figures are part of a
standardized national grid system that highlights the general geographic area containing
critical habitat. Critical habitat is presented within standardized UTM grids, in order to
respect protocols for provincial and territorial species at risk data use (and related
agreements) and to protect the species and their habitats from disturbance and the
potential introduction of WNS. The grid size used to display the critical habitat (i.e., 10,
50, or 100 km?) is relative to the ability and risks associated with the location of critical
habitat being discovered (as perceived by the data owners). More detailed information
on the location of critical habitat to support protection of the species and its habitat may
be requested, on a need-to-know basis, by contacting Environment and Climate
Canada’s Recovery Planning section at: ec.planificationduretablissement-
recoveryplanning.ec@canada.ca. Permission from the province/territory or other data
custodian may be needed before sharing the information.

A total of 192 hibernacula were identified as critical habitat in Newfoundland and
Labrador, Nova Scotia, New Brunswick, Quebec, Ontario, Manitoba, Alberta,

British Columbia, and Northwest Territories based on data as of October 2015. The
locations of hibernacula are not known in Yukon, Saskatchewan, and Nunavut. Data on
the locations of hibernacula in Prince Edward Island are unavailable because of
landowner privacy concerns. Additional critical habitat may be added in the future as
new information becomes available in an amended recovery strategy or in the species’
action plan.

Maternity Roosts

Maternity roosts are used for giving birth and rearing young, and clearly contribute to

the survival and recovery of these three species of bats. However, the locations of the
vast majority of maternity roosts are currently either unknown or undocumented, or the
data are unavailable to Environment and Climate Canada. Given this, it is not possible
to determine which maternity roosts are necessary for the survival or recovery of these
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species; therefore, maternity roosts are not identified as critical habitat in this recovery
strategy.

Once additional information on the locations and attributes of maternity roosts is
available, it will be possible to set criteria that would identify the roosts that are
necessary for the survival or recovery of the species as critical habitat. Criteria for
identifying which maternity roosts are critical habitat would likely consider species,
number of individuals using the roost, whether the roost is within a WNS-affected area,
and the number of other known maternity roosts in the vicinity.

The work required to obtain the necessary information and establish criteria for the
identification of maternity roosts as critical habitat is included in the schedule of studies
(section 7.2).

Similar to hibernacula, knowledge of the location and biophysical attributes of maternity
roosts in western Canada is very limited and habitat characteristics may differ
substantially from those elsewhere in the species’ Canadian range (Jung et al. 2014).
Filling these knowledge gaps is necessary to complete the identification of critical
habitat for maternity roosts and will be addressed through completion of the schedule of
studies (section 7.2).

Landscape-scale identification

The geographic range of the species, threats, and habitat specificity of Little Brown
Myotis (and possibly Northern Myotis) suggest the critical habitat associated with
summering habitat (i.e., roosting and foraging) should eventually be identified at a
landscape scale. This would permit the long-term management of the habitat needed for
survival and recovery of the species. This type of identification would reflect the
dynamic mosaic of habitat conditions available and required on the landscape.
Nevertheless, the available information is not adequate to currently identify critical
habitat at a landscape scale for the following reasons:

e There is a lack of data related to bat presence and abundance in large portions
of their ranges.

e Habitat requirements may vary across the ranges of the species. Management
units (i.e., geographic units within which critical habitat would be managed) need
to be identified in such a way to best reflect variation in habitat use and
management patterns.

e There is a lack of understanding and data to indicate the appropriate
configuration of important landscape biophysical attributes.

e |tis unclear whether certain summering habitats with specific biophysical
attributes may be functionally more important than others. For example, specific
habitats may have greater densities of individuals and/or result in higher
reproductive success.

e The relationships between anthropogenic disturbance and habitat quality are
poorly known. A better understanding of these relationships is needed to ensure
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sufficient suitable habitat is available for these species and to identify at what
scale and intensity activities would be likely to destroy the critical habitat.

It will take many years to gather sufficient data to address the knowledge gaps above.
Therefore, a long-term schedule of studies is presented in section 7.2 to address the
landscape-scale identification of summering habitat.

Other Habitats

Currently, male roosting sites, migration routes, and swarming sites are not identified as
critical habitat. It is unclear whether the habitats that support male roosts or migration
routes would be required for the survival or recovery of each species. At present, the
knowledge of habitat requirements for the selection of significant swarming sites is
insufficient to identify the biophysical attributes. Determining if male roosting sites and
migration routes warrant identification as critical habitat and studies on the importance
and biophysical attributes of swarming sites is included in the schedule of studies
(section 7.2).

In summary, the critical habitat of Little Brown Myotis, Northern Myotis, and Tri-colored
Bat can be partially identified at this time. A schedule of studies has been developed to
provide the information necessary to complete the identification of critical habitat that
will be sufficient to meet the population and distribution objectives. Although the
short-term schedule of studies spans 10 years, the critical habitat can be updated as
new information becomes available, either in a revised recovery strategy or action

plan(s).
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Figure 4. Grid square that contains critical habitat for Little Brown Myotis (Myotis lucifugus) and/or Northern Myotis (Myotis
septentrionalis) in Newfoundland and Labrador. Critical habitat for these species occurs within the 50 x 50 km
standardized UTM grid square where the description of critical habitat is met (i.e., hibernacula have been identified). This
standardized national grid system indicates the general geographic area containing critical habitat; detailed critical habitat

mapping is not shown.
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Figure 5. Grid squares that contain critical habitat for Little Brown Myotis (Myotis lucifugus), Northern Myotis (Myotis
septentrionalis), and/or Tri-colored Bat (Perimyotis subflavus) in Nova Scotia (Cape Breton). Critical habitat for these
species occurs within these 10 x 10 km standardized UTM grid squares where the description of critical habitat is met
(i.e., hibernacula have been identified). Standardized UTM grid squares at the intersection of UTM zones are merged with
their adjacent grid squares. This standardized national grid system indicates the general geographic area containing
critical habitat; detailed critical habitat mapping is not shown.
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Figure 6. Grid squares that contain critical habitat for Little Brown Myotis (Myotis lucifugus), Northern Myotis (Myotis
septentrionalis), and/or Tri-colored Bat (Perimyotis subflavus) in central Nova Scotia. Critical habitat for these species
occurs within these 10 x 10 km standardized UTM grid squares where the description of critical habitat is met (i.e.,
hibernacula have been identified). This standardized national grid system indicates the general geographic area
containing critical habitat; detailed critical habitat mapping is not shown.
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Figure 7. Grid square that contains critical habitat for Little Brown Myotis (Myotis lucifugus), Northern Myotis (Myotis
septentrionalis), and/or Tri-colored Bat (Perimyotis subflavus) in Annapolis Valley, Nova Scotia. Critical habitat for these
species occurs within the 10 x 10 km standardized UTM grid square where the description of critical habitat is met

(i.e., hibernacula have been identified). This standardized national grid system indicates the general geographic area
containing critical habitat; detailed critical habitat mapping is not shown.

64





Recovery Strategy for Little Brown Myotis, Northern Myotis, and Tri-colored Bat 2016

Figure 8. Grid squares that contain critical habitat for Little Brown Myotis (Myotis lucifugus), Northern Myotis (Myotis
septentrionalis), and/or Tri-colored Bat (Perimyotis subflavus) in New Brunswick (Shepody Bay area). Critical habitat for
these species occurs within these 10 x 10 km standardized UTM grid squares where the description of critical habitat is
met (i.e., hibernacula have been identified). This standardized national grid system indicates the general geographic area
containing critical habitat; detailed critical habitat mapping is not shown.
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Figure 9. Grid squares that contain critical habitat for Little Brown Myotis (Myotis lucifugus), Northern Myotis (Myotis
septentrionalis), and/or Tri-colored Bat (Perimyotis subflavus) in New Brunswick (Sussex area). Critical habitat for these
species occurs within these 10 x 10 km standardized UTM grid squares where the description of critical habitat is met
(i.e., hibernacula have been identified). This standardized national grid system indicates the general geographic area
containing critical habitat; detailed critical habitat mapping is not shown.
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Figure 10. Grid square that contains critical habitat for Little Brown Myotis (Myotis lucifugus), Northern Myotis (Myotis
septentrionalis), and/or Tri-colored Bat (Perimyotis subflavus) in New Brunswick (St. John area). Critical habitat for these
species occurs within this 10 x 10 km standardized UTM grid square where the description of critical habitat is met

(i.e., hibernacula have been identified). This standardized national grid system indicates the general geographic area
containing critical habitat; detailed critical habitat mapping is not shown. Standardized UTM grid squares at the
intersection of UTM zones are merged with their adjacent grid squares.
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Figure 11. Grid squares that contain critical habitat for Little Brown Myotis (Myotis lucifugus), Northern Myotis (Myotis
septentrionalis), and/or Tri-colored Bat (Perimyotis subflavus) in Quebec. Critical habitat for these species occurs within
these 50 x 50 km standardized UTM grid squares where the description of critical habitat is met (i.e., hibernacula have
been identified). This standardized national grid system indicates the general geographic area containing critical habitat;
detailed critical habitat mapping is not shown.
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Figure 12. Grid square that contains critical habitat for Little Brown Myotis (Myotis lucifugus), Northern Myotis (Myotis
septentrionalis), and/or Tri-colored Bat (Perimyotis subflavus) in Ontario. Critical habitat for these species occurs within
these 50 x 50 km standardized UTM grid squares where the description of critical habitat is met (i.e., hibernacula have
been identified). This standardized national grid system indicates the general geographic area containing critical habitat;
detailed critical habitat mapping is not shown. Standardized UTM grid squares at the intersection of UTM zones are
merged with their adjacent grid squares.
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Figure 13. Grid squares that contain critical habitat for Little Brown Myotis (Myotis lucifugus) in Manitoba. Critical habitat
for this species occurs within these 10 x 10 km standardized UTM grid squares where the description of critical habitat is
met (i.e., hibernacula have been identified). This standardized national grid system indicates the general geographic area
containing critical habitat; detailed critical habitat mapping is not shown.
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Figure 14. Grid square that contains critical habitat for Little Brown Myotis (Myotis lucifugus) in Alberta (Wood Buffalo
National Park area). Critical habitat for this species occurs within this 10 x 10 km standardized UTM grid squares where
the description of critical habitat is met (i.e., hibernacula have been identified). This standardized national grid system
indicates the general geographic area containing critical habitat; detailed critical habitat mapping is not shown.
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Figure 15. Grid square that contains critical habitat for Northern Myotis (Myotis septentrionalis) and/or Little Brown Myotis
(Myotis lucifugus) in Alberta (Jasper National Park and surrounding area). Critical habitat for these species occurs within
these 10 x 10 km standardized UTM grid squares where the description of critical habitat is met (i.e., hibernacula have
been identified). This standardized national grid system indicates the general geographic area containing critical habitat;

detailed critical habitat mapping is not shown.
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Figure 16. Grid square that contains critical habitat for Northern Myotis (Myotis septentrionalis) in British Columbia. Critical
habitat for this species occurs within this 50 x 50 km standardized UTM grid squares where the description of critical
habitat is met (i.e., hibernacula have been identified). This standardized national grid system indicates the general
geographic area containing critical habitat; detailed critical habitat mapping is not shown.
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Figure 17. Grid square that contains critical habitat for Little Brown Myotis (Myotis lucifugus) in Northwest Territories.
Critical habitat for this species occurs within these 100 x 100 km standardized UTM grid square where the description of
critical habitat is met (i.e., hibernacula have been identified). This standardized national grid system indicates the general
geographic area containing critical habitat; detailed critical habitat mapping is not shown.
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7.2 Schedule of Studies to Identify Critical Habitat
A schedule of studies has been developed to provide the information necessary to
complete the identification of critical habitat (Table 4 & 5).
Table 4. Short-term Schedule of Studies to Identify Critical Habitat
Description of Activity Rationale Timeline
Work with researchers, provinces / Lack of data availability 2016-2017
territories, Aboriginal communities, and | (particularly related to
non-government organizations to anthropogenic structures) is a
determine how sensitive data can be major impediment to critical
made available and used for critical habitat identification.
habitat identification.
Conduct surveys in areas where Known locations of 2016-2025
hibernacula and maternity roosts are hibernacula and maternity
suspected but unconfirmed. roosts are limited. In addition,
confirmation of use is lacking
for some locations. This
information is needed to fully
identify critical habitat.
Conduct surveys to determine the The spatial extent of the 2016-2025
extent of the species’ ranges where itis | species’ ranges is required to
currently unknown (e.g., in the north). fully identify critical habitat.
Refine biophysical attributes and criteria | Although general biophysical 2016-2025
for hibernacula and determine attributes are understood,
biophysical attributes for maternity further refining these is
roosts (particularly in western and deemed essential for full
northern parts of the species’ ranges). identification of critical habitat.
Understanding overwintering
behaviour and how bats use
hibernaculum is also required.
Knowledge limitations are
especially evident in western
and northern parts of the
species’ ranges.
|dentify the location, characteristics, and | The importance of individual 2016-2025
biophysical attributes of swarming sites. | swarming sites to survival and
recovery and the important
biophysical attributes of these
sites are unknown.
Determine criteria for identifying There is a lack of appropriate As
maternity roosts as critical habitat. data to develop science-based | appropriate

criteria.
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Table 5. Long-term Schedule of Studies to Identify Critical Habitat at a Landscape
Scale
Description of Activity Rationale Timeline

Increase surveys and monitoring of Information on abundance and | 2016-2031
summering habitat at strategic locations. | other measures of summering

habitat quality is poor in many

regions of the country.

Increased surveys and

monitoring in pre-determined

locations is necessary.
Determine male roosting sites and It is currently unclear if these 2019-2025
migration routes and whether they are habitats (or even a subset of
considered necessary for recovery and | these) should be considered
survival, and thus would warrant critical | critical habitat.
habitat identification.
Determine the appropriate configuration | To identify critical habitat at a 2016-2031
of landscape biophysical attributes. landscape scale it is necessary

to understand the biophysical

attributes required by the

species’ at this scale and to

determine how these should

be configured to meet the

species’ needs.
Determine habitat quality across the Information on abundance, 2016-2031
species’ ranges. productivity and other

measures of habitat quality

may lead to the identification of

areas that contribute

disproportionately to the

survival or recovery of these

species.
Determine the scale and intensity at A better understanding of the 2016-2031
which suitable habitat would likely be relationship between
destroyed by anthropogenic activities. anthropogenic disturbance and

habitat quality is needed to

ensure sufficient suitable

habitat is available for these

species and to identify at what

scale and intensity activities

would be likely to destroy

critical habitat.
Determine how much suitable It is uncertain whether 2032

summering habitat is required to meet
the population and distribution
objectives.

summering habitat is limiting in
Canada. An assessment of
whether there is sufficient

76






Recovery Strategy for Little Brown Myotis, Northern Myotis, and Tri-colored Bat 2016

Description of Activity Rationale Timeline

habitat in Canada to meet the
population and distribution
objectives is required.

Develop and validate summering habitat | Results from studies listed 2032-2036
models to determine where biophysical | above, will allow models to be

attributes are present in required built to identify the location,

quantity, quality and configuration quantity, and quality of habitat

across the species’ ranges to meet that should be identified as

population and distribution objectives. summering critical habitat.

7.3 Activities Likely to Result in the Destruction of Critical Habitat

This subsection of a recovery strategy describes the kinds of activities that are likely to
cause the destruction of critical habitat and provides examples of such activities.
Information is provided on potential impacts to critical habitat and species populations
that may result from these example activities.

Destruction of critical habitat is determined on a case-by-case basis. Destruction would
result if part of the critical habitat were degraded, either permanently or temporarily,
such that it would not serve its function when needed by the species. Destruction may
result from single or multiple activities at one point in time or from the cumulative effects
of one or more activities over time. Activities described below include those likely to
cause destruction of critical habitat for the species; however, destructive activities are
not limited to those listed.

Hibernacula

Activities likely to result in the destruction of hibernacula identified as critical habitat
include, but are not limited to, the following: activities resulting in the introduction of
WNS into hibernacula previously free of WNS, activities that result in collapsed walls or
ceilings or flooding, or activities that result in the hibernaculum being inaccessible or
unavailable to bats or alters the hibernaculum’s temperature, humidity, airflow, or other
microclimatic characteristics outside of the range acceptable to the bat species for
which critical habitat is identified.

Examples of activities, in no particular order of priority, that may cause such results
include, but are not limited to, the following:

Description of activity Description of effect

Visitors (e.g., researchers, cavers, tourists) | May result in permanent or temporary
that do not follow proper decontamination | direct destruction of habitat by introducing

protocols WNS.

Modifications to accommodate visitors May result in permanent or temporary
(e.g., observation platform, altering direct destruction of habitat or indirect
entrance) effects (e.g., changes to microclimatic
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Description of activity

Description of effect

conditions, limit bat access to site).

Erection of physical barriers (e.g., doors,
or gates) leading to reduced bat access
and/or use?'

May result in permanent or temporary
direct destruction of habitat and/or indirect
effects (e.g., restricting bat access to site,
changes to airflow, temperature, or other
microclimatic characteristics).

Filling wells or sealing mine entrances

May result in permanent direct destruction
of habitat by eliminating the hibernaculum
features or limiting access by bats to such
features.

Intentional vandalism

May result in permanent or temporary
direct destruction of habitat and/or indirect
effects (e.g., restricting bat access to site,
removing/damaging barriers that were
intended to limit human access, changes
to airflow, temperature, or other
microclimatic characteristics).

Activities that cause excessive disturbance
(e.g., light, noise, vibrations or visitation)
could result in arousal from torpor which in
turn could cause a cascade of arousals in
nearby bats and/or could cause the
abandonment of a site. Repeated visits
over several consecutive days can have
the most severe impacts.

May result in temporary destruction of
habitat by reducing the functionality of the
hibernacula to provide for the survival of
bats during overwintering periods.
Arousals from excessive disturbance
causes increased fat consumption (and
premature energy depletion), starvation,
reduced energy reserves for reproduction,
and ultimately, death. Although these
activities may occur outside the
hibernaculum, they can still cause
destruction of the hibernaculum.

Quarrying, mining exploration and
development, agriculture, forestry, dam
construction, and other industrial practices
that alter the microclimate characteristics
of the hibernaculum, including changes to
airflow or flooding of hibernacula.

May result in permanent or temporary
direct destruction of habitat and/or indirect
effects (e.g., ceiling or wall collapse, limit
access to site). Although these industrial
practices may occur outside the
hibernaculum, they can still cause
destruction of the hibernaculum.

21 Bat-friendly gating is often necessary to prohibit human access to hibernacula. Any bat-friendly gates
erected to restrict human access should be associated with a well-designed pre- and post-monitoring
program that includes measures for adaptable management to ensure no negative impacts to the bats
and ensure no reduction in bat access or use of the site (U.S. Fish and Wildlife Service 2007).
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8. Measuring Progress

The performance indicators presented below provide a way to define and measure
progress toward achieving the population and distribution objectives.

Little Brown Myotis and Northern Myotis

e Little Brown Myotis’ and Northern Myotis’ extent of occurrence is maintained (or
where applicable restored to) the pre-WNS extent (to be verified every five
years).

e In the short-term (12-18 years), the population of each species is maintained and
increased (where feasible) at its current level.

¢ In the long-term (many generations) within WNS-affected areas, the population of
each species is self-sustaining, resilient, and redundant.

Tri-colored Bat

e Tri-colored Bat’s extent of occurrence is restored (then maintained) to the
pre-WNS extent of occurrence (to be verified every 5 years).

e In the short-term (next 10 years), the population is maintained and increased
(where feasible) at its current level.

¢ In the long-term (many generations), the population is self-sustaining, resilient,
and redundant.

9. Statement on Action Plans

One or more action plans for Little Brown Myotis, Northern Myotis, and Tri-colored Bat
will be posted on the Species at Risk Public Registry within 3 years of the final posting
of the recovery strategy.
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Appendix A: Effects on the Environment and Other Species

A strategic environmental assessment (SEA) is conducted on all SARA recovery
planning documents, in accordance with the Cabinet Directive on the Environmental
Assessment of Policy, Plan and Program Proposals®. The purpose of a SEA is to
incorporate environmental considerations into the development of public policies, plans,
and program proposals to support environmentally sound decision-making and to
evaluate whether the outcomes of a recovery planning document could affect any
component of the environment or any of the Federal Sustainable Development
Strategy’s®® (FSDS) goals and targets.

Recovery planning is intended to benefit species at risk and biodiversity in general.
However, it is recognized that strategies may also inadvertently lead to environmental
effects beyond the intended benefits. The planning process based on national
guidelines directly incorporates consideration of all environmental effects, with a
particular focus on possible impacts upon non-target species or habitats. The results of
the SEA are incorporated directly into the strategy itself, but are also summarized below
in this statement.

WNS affects other bat species not considered in this recovery strategy (e.g., Eastern
Small-footed Myotis — Myotis leibii) (U.S. Fish and Wildlife Service 2016). Therefore,
any approaches that mitigate the impact or spread of WNS will most likely also benefit
these species. In contrast, it is possible that other species of bats with populations not
heavily impacted by WNS (e.g., Big Brown Bat — Eptesicus fuscus) may be benefiting
from the declining populations of Little Brown Myotis, Northern Myotis, and Tri-colored
Bat by filling the niche recently vacated (Francl et al. 2012). It is unknown how recovery
of the three at-risk species will affect these other bat species that have recently
increased.

Many potential threats identified in this recovery strategy have also been identified as
threats for other species at risk. Approaches that help to minimize these threats may
also benefit other species. For example, Rusty Blackbird (Euphagus carolinus) is
thought to be susceptible to mercury contamination in Eastern Canada (Edmonds et al.
2010), and feral and free-roaming cats have been identified as a potential threat to
numerous bird species (Calvert et al. 2013), including other species at risk, such as
Common Nighthawk (Chordeiles minor) (Environment Canada 2016b). Conservation of
forests surrounding hibernacula and roosts may positively affect other species (at local
scales) that are also threatened by forest removal (e.g., Canada Warbler — Cardellina
canadensis and Woodland Caribou — Rangifer tarandus caribou) (Environment Canada
2012, 2016a).

2 http://www.ceaa.gc.ca/default.asp?lang=En&n=B3186435-1
3 http://www.ec.gc.ca/dd-sd/default.asp?lang=En&n=CD30F295-1
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Bat populations consume substantial quantities of insects each night and therefore
control the local populations of insects. Initiatives that result in the recovery of bat
populations may cause local declines in insect populations (some of which may have
already exhibited drastic declines) (Dirzo et al. 2014). In contrast, strategies that
investigate the declining insect prey, or research, mitigate, or educate the public about
mutual potential threats may aid in the recovery of possible depleted insect populations.

The possibility that the present recovery strategy inadvertently generates negative
effects on the environment and on other species was considered. The majority of
recommended actions are non-intrusive in nature, including surveys, research, and
outreach. It is unlikely that the present recovery strategy will produce significant
negative effects.
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Appendix B: Additional Research Needs Related to Known
and Suspected Threats

The following list is not exhaustive, but illustrates some of the research required to
understand the threats (other than WNS) to Little Brown Myotis, Northern Myotis, and
Tri-colored Bat and their habitats.

Disturbance or harm

Determine the effects of different levels and types of noise on behavior and
biology of bats throughout their life-cycles.

Determine the effects of research activities on bat stress and survival.

Further investigate the location and characteristics of wind turbines in Canada
that may significantly affect bat populations.

Further investigate the timing and population-level effects of wind turbines.
Continue to monitor frequency of wind turbine collisions in Canada, and develop
a consistent range-wide monitoring program for wind energy facilities.
Investigate the effects and characteristics of vehicle-bat collisions in Canada.
Investigate the effects of bat collisions related to non-traditional / recreational
vehicles and devices (e.g., boats, unmanned aerial vehicles, and fishing lines).

Habitat loss or degradation

Determine the effects of common forestry operations (e.g., silviculture, and
selective cutting) on roost tree availability, behavior, biology, and movement
patterns across the range of the species.

Determine the amount (and characteristics) of forest removal, harvesting, and
silviculture that can be completed while maintaining enough suitable habitat for
bat populations across the range of the species.

Continue to investigate the effects of forest fragmentation from various sources
(e.g., agriculture and road development).

Investigate the significance of habitat loss due to insect outbreaks

(e.g., Mountain Pine Beetle).

Further investigate the effects of exclusion of maternity colonies from
anthropogenic structures.

Further investigate the use of bat boxes to mitigate loss of anthropogenic or
natural roosting structures.

Pollution

Further investigate the bats’ exposure to mercury and other pollutants across
their ranges.

Determine the potential effects of mercury on biology, survival, and behavior.
Determine the effects of neonicotinoids and other widely-used pesticides on bats.
Determine the effects of techniques to reduce the spread of spruce budworm on
bats.

Determine the effects of light pollution on bat behavior, foraging efficiency, and
their prey.
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Problematic non-native species
- Determine human-related predation risk in urban and rural areas (e.g., by cats).

Climate and natural disasters
- Determine the impacts of climate change on these species, their prey, and their

habitat.
- Investigate the potential impact of insect outbreaks and forest fires on these

species, their prey, and their habitat.
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Canadian Wildlife Service Species at Risk Program Update
To the Nunavut Wildlife Management Board

For Information

June 2016

1. Recovery Strategy for Little Brown Myotis, Northern Myotis and Tri-coloured Bat in Canada —
Request for Decision (Separate Briefing Note)
A separate briefing note provides Request for Decision for the NWMB.

2. Management Plan for Barren-ground Caribou (Dolphin and Union population) in Canada —
Development Update
Barren-ground caribou (Dolphin and Union population) was listed as Special Concern under the
federal Species at Risk Act in 2011 and CWS is working cooperatively with all co-management
partners in Nunavut and the NWT to develop the management plan. A draft framework and a draft
management plan were developed following meetings in March 2015 and February 2016.
Community consultations were held on the draft management plan in Cambridge Bay and
Kugluktuk in April 2016. The draft plan will be sent for the First Jurisdictional Technical Review to
WMAC, NWMB, and other organizations such as the KRWB, in the spring of 2016. The
management plan is due to be posted as proposed on the federal Species at Risk Registry by
March 2017.

Once completed, the collaboratively developed management plan will be adopted by Environment
Canada with any additional components added or exemptions in order to make it compliant with the
federal Species at Risk Act.

3. Recovery Strategy for Peary Caribou in Canada — Development Update
Work is continuing on the collaborative development of the Peary caribou recovery strategy.
Community consultations were held in Cambridge Bay, Gjoa Haven, Taloyoak, Kugaaruk, Grise
Fiord and Resolute Bay to present and get feedback on key sections of the draft recovery strategy
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in February and March 2016. The presentation that was used in the community consultations is
attached to this briefing note. The draft recovery strategy will be sent to the NWMB and other
organizations for first Jurisdictional Technical Review in the spring of 2016. The recovery strategy
is due to be posted as proposed on the federal Species at Risk Registry by March 2017.
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Appendix 1: Community consultation presentation on the draft Recovery Strategy for Peary Caribou
Feb-March 2016.





ArAPsed oS I SboAcP>PNPNAC CAPda™L SdENeIIe
b0 ba Cl
Recovery Strategy for Peary Caribou in Canada

DLIAC T A% 5<AcSa M ot IDUPHAS Species at Risk Program
ba Cr>Co DL AMNGANNC Tvler Kydd Canadian Wildlife Service
75a A%, o Y] Yellowknife, NT
A><n 2016 February 2016

ba.CcLl PLIAC I A% 5<cSa M 0¢ L LAC D NC>a M -
Sd¢NeIre Do de
Federal Species at Risk Act (SARA) Process — Peary Caribou

bNLAGEC Sb oA Lo ™M ot
A A< cdaGeC>LL I PLYAC ba CT LN AcCnrbrLc®Ie
(COSEWIC-dF) SoBN®CHNLNE AcCr b brLe®DC gf\_ﬁ.f;/_ "fﬁ"{;a Lty
AL®:  COSEWIC assessed as: 2NCT O L : .
- 0% LcSo™ ¢ (2004) Endangered (2004) (SARA-J9 (2011) 0L o™ BLYAC DPpeIe
a C A% a S SN b
- DondasdreoN¢ (2015) Threatened (2015) Listed as Endangered under SARA E,::"A 0 \DAQ Q-fl-q cbc_ oo
(2011) o quI’ >R 5o
ACbP*o‘NALnd*a oo
CAL%c.
SPIrogsh NNSSCDSbYP>NPYLLC Endangered species is a wildlife
Assessment Listing species facing imminent
extirpation or extinction.
PNSNCP>a Aol Mo MC
<S@*CPo*L
S S o
blE>>H| C[>_°_ L Recovery
valuation Planning
<DNCPHs®

Implementation
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<L pLr T Sb oA Lo SPeCDRg ¢ CAYDRo™®
“DoHondadl oGAT®”
Different levels of “at risk”

ACSbPg*D¢ ba. Cl" / EXTIRPATED

0%U/Lc®DC aeCObn e PeC g ba Cl”
> No longer exists in the wild in Canada

ACbpPgeD¢

EXTINCT

CLA0 a0 DA%a N )
ACSbR &b L4 :
g 0%JcLcSa™M< / ENDANGERED
No longer exists

anywhere oYL NAc*I ba Cl

, Facing imminent disappearance from Canada

D> 5n.<a ®Il oM / THREATENED

0D 0 b @ ®DC IV neCP NI IIPNE
D> ondarCP¢ oYU PRCPc®DC

Likely to become endangered unless threats are
addressed

LrDAMOo® AXLSCHNC [ SPECIAL CONCERN

Ponda®dl cPta o M bR s oc
oYclcP*aso* M g® CAdd PondaPCho e
PLcNCP>*MI<IPNY/<PI®CP> H5A NN b*N
CPAro<IPN®
Likely to become endangered or threatened
unless threats mitigated
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ALA Do *o® Ao A’Nb*Io™ NNGseCP>RLsg*g®
ArAPsedo s sboAcPPNeNDaeDa:
Key sections of the draft recovery strategy:

1. DondarCbo*o®
Threats

2. DDA Ao M o @ oo™ ™ 0% DSLnYy>Yo®
Population and distribution objectives

3. ACHhALDbBLAYg Nt aNPCP><RII DA
Critical habitat

4. o PIACPII®PLNC b oACPHPNPRAC CLA%0 D Sb oA LMoL ™ ¢
<YLNCPRLo 1 DSLn Y DR o¢
Broad strategies and general approaches to meet objectives

5. Acn<UICNPNNDOCHRTQ®IC ASNNN Qg™ DD o¢
a~xLbn?P>ReIIbPa®
Activities likely to result in destruction of critical habitat
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bI72SbNM*IC AL 5> AcnSbNNcALSPCDC
Our collaborators and partners

A bNPOoNe D> NP> DOCPo It Ay D¢

Worked collaboratively with co-management partners

QYa N TPPSo <=5 bALAGE oM 0a W< 0a D >
Hunters and trappers committees in NWT and Nunavut

0ac*o - A*aDHBAS, <YUa NS, ALLA Do Sh>rLLC

Communities — elders, harvesters, key knowledge holders

i>L€c—r\_o"‘JS P> NAP>BCPRC bNLAY1C - bL%c—r\__O'qI’b P> Nore
Db AN bNOLANC (0 YT <Ll 0 2 PLYcnps<<bde bNLA* ¢
Wildlife management boards — WMAC (NWT) and NWMB

LRLAC 0 YT <L 0a 2

Governments of the NWT and Nunavut

MJA®I N nrPd ba Cl

Parks Canada
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NI DPDAC = Sb_oADG* Mg >abbPN\¢C
Peary Caribou — Description

o [Pegv< YN DPDGE C ba ClM o AM<oblM>s oa Mo

Smallest caribou in North America

* NLJPO%®, @ A*o N> NP, o PO NP dP™¢

Short muzzles with short, wide hooves

o DPD>PJC AML: Cdo DA CLSTbNe s> 5% Ho

o ADYedC ML: B> %I Hom <t P<5a LoP>ReANE Sdé_J¢ @ *LC PoQde

o /< LRI @R o [dN™* ¢

Winter coat: long and mainly white

Summer coat: white below and slate-coloured above

e QUM TP DR Ko g > 5N 5 CAPdQ tLE P

@ <®ISH P >Co® DPIo® <Ly @ <D P>C eI eg®
Smaller and thinner antlers than Dolphin and Union caribou

Grey antler velvet
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<1:)'*"C[>§“o_qb:)c
AP gL«
<IDA*a P~
bP>rL7<NNONAC
Use Best
Available Data

D Sd¢NeII® DPDAC SboNP

ACbAo ™ e

Sd¢NeDI® JPDAC
af®eCPo™ e
Cdy®IeC>oNe

ALNDOAC Sd¢NeIe DPDAC
Qx®<eCHC o AC
(oD oP>rLY* )

SgeMDI DEDAC M Ao N®
bN*L=5N° IC>Nede
QDrdSAN R
(0. TDC SH>ALY)

NbO70GC
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SdNeII® DPDIAC = @ Jo<eCH ¢
Peary Caribou — Range

<AAND®CPPLRC YCLoC
DPDBAN>o G CPN 0%
Divided into four local populations:

AbHD>< sppseCrLo - DA o<+ LC
AL Lo PecoP<
SPPSeCLNY o

Banks — Northwest Victoria Islands

PELACD< C PG HAC AL a o
PPLeCLN*o
Western Queen Elizabeth Islands

P*LACP>< CnD>GHLC bara Lo
SPP®eCULN*a
Eastern Queen Elizabeth Islands

P*LAC DS sPP®eC*Lo - dbo_<i<_
SPPeCrLo Ada Mg — S\ I<
o2do

Prince of Wales — Somerset Islands —
Boothia Peninsula
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DPOIACLN AN o b o AR o ™€
Population Sizes and Trends

o CLL®C®YLYOa® 0a sb\>Yo a.c PCP*a o Al Ao <P sbeC ¢
JPI7D>NP A g APXCDoNE DPDeC™II SPPPCLN B \>a M D*L/°IDNDo ™M o, /c >
ADSBCH g Lo SbD>rND>N"a g™, “d°MPDIT DPDAC AT AbCH o™ of, Lo
P>*LPeD<05* 0 @ 5 bC®I 0t a I*LDALo ™M SPP*eCo® PPPC ot I/7r*MONP>K ot
Accurate local population estimates are challenging because the Arctic Archipelago is remote,
difficult weather conditions for surveying, Peary caribou are sparsely populated, and they make large
and unpredictable movements between islands.

e DPDACADYODT JC I AP LC Ll D5dGe<bANe Acod® M Ao o<t NP
Populations naturally cycle and die-offs occur periodically

o ArANPoMeo® a.c PCPNC A<D ID%CH> HNe ADo< oM Sh>ALIINPRAC
Estimates are based on the best available information

o _0a ¢ PbHICHYLLC SgINED DPIAC LEa DI b oA oo, A A H<L <+ b o%® NG
PPdo 4P 0¢ 6/LIAQBC T *a®
Communities indicated Peary caribou are currently doing well and they may not be declining but
moving to different areas
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DPOIACN Ao o b o AR o™ ¢
Population Sizes and Trends

et drdo M o®
a 5" S Sb %uC
Lo et drear Sb.oACR o e QPP DYIC
ac PCHCPILIC .
. ) Population JPYoPCP>ALa ¢
Q4P Most Recent Population Estimate
o | Lo _0a ¥ ¢ IBISHADYCL ocal SPPCAC Trend Local Short Term
X : j P> <daP<I¢ Assessment
Terr Population Unit Island <<y Lo.Af LPrCseC>ALa™re (5dE< 10 (30-o0¢ (community)2
Year ac PCRCPALCAI ATl | ASGJAS) <5GJ.09
Area Corrected Estimate 1 | Short-term Long-term
(10 year) (30 year)
AbHD( <pp<bc%bo— - AbHD< sppseC:, 2014 2742
o0a’d [ DIra <P LC AL a Mo Banks e | drisees AF PP~
1] Peca D SPPUCLNY o D> ®</YC AML YL <<e <EedsC | &
NT Banks - Northwest Victoria Peco PPN >o 2010 299 Increasing | Decreasing ncreasing
Islands NW Victoria
Sb Sb
biten g 2012 3224
Melville
> <Dc®
Prince Patrick 2012 3067
Atc*C* Eglinton 2012 214
0a < . § . Al'P“ Emerald 2012 45 < anc e
o |PLACkCAPaSC BJIAYEL°N® Byam Martin_| 2012 153 BPAADIE | AP | o e
2 A*ra Lo PPeCULNYo (s 2 <e .
0a.2¢ Western Queen Elizabeth Islands A0 5" Devon 2008 17 Unknown Increasin laciess nd
NT-NU Q “"HA® Lougheed 2007 375 &
2°Dc<54\° Bathurst 2013 1463
LSPcSeP Cornwallis 2013 4
5D —Sb| SbL S j
LsPc PVI'PO' “\SeLittle 2013 1
Cornwallis
H<c.a Helena 1997 0
PLLAC D CA>GOC DIMLAC 04 ¢ Axel Heiberg | 2007 2255 SOBALYDAMC | SbDALD>
C S| AC)C
3 "\?S' > ba*a*Lo PPPCLN o <A>AAD SPPSeCH] 2006 018 Pl s bl;zll_(:lzwf; 2
Eastern Queen Elizabeth Islands | Ellesmere Unknown Unknown
PrLACD< SPP®Cr Lo - dLas< | P*ULACS® Prince of Wales 2004 0 .
Y a
4 0a.9¢ SPPSCAL o — ISA®I< D<o dLa.<< SPPC™L Somerset | 2004 0 quNstD e <<rf<<°;:b SoP>ALSDAOC
NU Prince of Wales — Somerset G Russell 2004 0 . Dechasin Unknown
Islands — Boothia Peninsula <%\ Boothia 2006 1 ¢
' The original survey results were area-corrected meaning that they were extrapolated from study areas to whole islands using a consistent island area measurement to aid in

comparison across years.
2l Local Short Term Assessments are from community technical meetings






Do PIPLISE A0 ARNH%®I0s Ldo™L...
DEICbST T boAC L o o

Seeking your advice on...

Population Trends

e SJCNPII DPDAC 0@ SdNWea M APP< /LR DR 5 G ¢

Ak o< /LR 1 CJa

Have Peary caribou been increasing or decreasing in your area over

the past
— Sdco® 10-o°® <o Jd*®Io®
10 years
— 30-0° o J®Io®
30 years

o dMdg™Meo® A7ne/Lo™ M CALACSPRL<C
ASodJo o /D%dS®/Lo o DR H*GC *d NP D°DAC
ObC o™ 0 oa o I/* ot AT L/ oNe?

Are the changes in population most likely from births/deaths or from
Peary caribou moving from one area to another?
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SdNeIl DPDAC = D HndaPCPhRPrag ™M ba Cl
Peary Caribou — Threats in Canada

e CLA%o Pon<darCPRot <eI%CP>ALo™ Mt SdNeI™ DPDAC a >a A®CHILNC

IO g0 - Id*o*A%Do >

Overall threat impact for Peary caribou is Very High — Medium
o >®Dg<YUNTO DN daSoib®IC APYNTH®IC I D e <ot Lo®

Highest impact threats are from a changing climate

D YR cdo*Loc

Climate Change

DI <R bbCcsose

Marine traffic

dLAD SbotLJCP>{*a %D >

Parasites and Disease

o0aPCo® PrSragios® DA ONAYATSe

Resource extraction

PPN/ DBC>RYKC CAPD 9PN RUCH ¢ I/ o¢
DLY 0¢ <Ll ACSH®O<*a* ¢ g PIAC IP ¢ DLIAC D°DDAC
Competition and Predation

A 0% 0t <UANCDo ¢

Human Disturbance

DD PeCP>Rrg ¢

Harvesting

APARC<No® / APS@D5hbseD¢

Pollution / Contaminants

sdcNeIre - 4d*gseA®dg®

High - Medium

d*oeAeDo® - JNPDo¢

Medium - Low

<d*o®A®eDo® - MNP o¢

Medium - Low

QNI (SJENLY KPS NE)
Low (with potential to become High)
eNeIreoc

Low

<cNeDIreoe
Low
<qcNeIreoc
Low

SoP>pLY DO
Unknown






> HondaPCP<C = A P< AP7pe<“c<do™L
Threat — Climate Change

e 0acCbPrLDC oM IPC>RcIc o0 ® /D IY7r <o ™*L.o¢
Communities are observing effects of climate change

o dODRg I APPKL<DAaNn ¢
Icing events may increase

o CnPl /dAY <o ®
Seaice loss
— DPDAC AAN*Q o ALST
Caribou drowning
— <KarCP<a o™t DD 0 PN®CP*a bCio - SPP®CLN\>Ya® sPPPCLN>N 0
Restricts caribou travel between islands
o AN R oL CnPT AL, sd]*< oo
Sea level rise
o gPRAYDRrG N QY pe<L o ¢
Vegetation changes
o I doMt don (oM ol I LMo ™)
Changes in wind (strength and direction)
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D> onda gt = CPbdC P 5{]¢
Threat — Marine Traffic

o CADbdC DI DALLIYD>PPhbdC AGAYQ SLC CADST /e DR g
JON"Q A'NCP>R*aSLC
Marine traffic in spring/fall can break up sea ice or prevent sea ice from
forming

¢ CA°dIDO*GC oPPOLNLLLIPNE PAPLI* G NCHILRC
DRI N>/ Lo IR PCPRLCHLC D°D.0° (A>T ™)
Even narrow open water ship tracks are a barrier to caribou

* CnDT /d ALLNALO™® Ac 7D Sd“NPIITe 28D o¢
QNPCPR*QDC T AbTINJPINN LN I of PPPC ot
Sea ice is an important part of Peary caribou habitat allowing migrations
between islands.
— O PN PP S o
Access to forage )
— P 0° Y O NP b G ¢
Escape from severe weather events
— oc<dP*a oo Al Ag®ho® /g Ac M Clo® bNP<Y*a o™t D*Da®
Access to wider selection of mates
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D onda gt = dLAC <L SbotLJCPE*a )¢
Threat — Parasites and Disease

e Sd¢NPD® DPD*C L= PP b oA N IC
Peary caribou currently healthy

o AFLOCPHRC P A7 re<Lcdo™ Lot ACh oD P*a o™ ¢
botLJCPN*Q D¢ Ldo*L¢:
Concern that climate change could increase disease through:

— Jc DSdaso®hP>cPo AIMAo e D>cSo<eD SIAPA S
PEONAALC A D AP, dLA D
Warmer temperatures allowing more insects and parasites

— bNLL*/JNe AP0 I°Io® “botLJC>cP*a *I o€
<LIPCPNSAT NP> P aSLC A% CAPda™L
QlJ< DO PCPRIT ™/ 0P Hn.CPREI TP, L*a P ACTH®L* D g®
Ac Sd¢NeIle DD
Increased contact with other caribou species could spread diseases like
brucellosis not currently common in Peary caribou
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Donda“g*M¢ - oal PCo® CnDT H*c¢
PLGrag]se)shbgP
Threat — Resource Extraction

o L@ DSt INPDCOL o IeD®eC YL Ya S e AALP DM CLSTe Sgeneore
DB, LPIPCPH/ LI 5o ™M dNeIMD*aLC Ac* o
Currently low impact when considered across entire Peary caribou range. Impact
within a particular area can be high

* oalPCo®PYySrod®CP>o™MC A/LMD>NC SN 22 0¢
A ARG PC>ALa™*a® 1970-D>c P>®°Do <GQda
Resource extraction activities thought to be linked to Peary caribou declines in
the 1970s

e SdNeYRTQ I B HndaPCPo Mt D%/ g% D*Ia®
M AP®e<cdo™*M* 0¢ oal PCa® PYySraode<c<DA*a.c®I¢
Potential to become a high impact threat with increasing resource extraction
activities

o AP DD do* M Ao APAR o™ SPLECPRC
AN SAP>RCPPIo® A bIPI PR C DD
Pollution and contaminants left behind from previous activities continue to impact
caribou
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>onda o™ = P CAPHo*LHATQ®
O PPRTD®P<ANYgPIAC ™M DLLAC Db/ PdLEC
Threat — Competition / Predation

o JLPAC
Wolves _

— dLPAC Ag®<g® J*Ig® g PN /DNDRLC
Wolves are the main predator of caribou

— dALPAC I AR b CA*Q > ACHAYTH N 0 DIMLAC QY o PN
Db Nod
Wolf populations are maintained by muskoxen and other prey when caribou not available

— SEDRLYDIN* LD M ANMRg ™M LPAS
Little information on numbers of wolves

o QPUPCDLIAC gSPIAYHRC
Other Predators _ ) )
— I AP®<E IR gPPH P/ D a? LY A5 @ 0AS, <P, A CHL o TbRA\¢
Increasing predation from predators such as polar bears, grizzly bears and wolverines

o DILAC
Muskoxen
— DDA bolcCACLRRD P o
Caribou avoid muskoxen
— Ao AALPYDRRXLC DILAC CAPDT*UNAQ® o 5PN/ Db DR g > g®
DDA g PN A g
In some areas muskoxen are believed to compete with caribou for forage.
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DoHonda ‘g™t - Ao 0o <VANCPDRrg ™[ C
Threat — Human Disturbance

o Ao% 0 <'ANCDRTH ' ARI*LC
Human disturbance is increasing

* AcSB I <UANCPBC oM o® S LA e sprLCA®CSbAYg M g® <L >
‘dclJdc™a®, /PD%o®, Ba CIPHAC DRISAND> R, oa AC L >
> GO nre
Includes disturbance from unscheduled aircrafts and helicopter flights, snow
machines, military exercises and tourism

* AoA“<!ONJ*a o€ DD o PLANCPRMLC, Ac oo
DN DY AU Ne, o PONOYDANNAPNRYLC L osPNReCH N g®
<EIPCP/LL AN SboA* g ™Mt DPIAC
Human disturbance can cause caribou to avoid the disturbance or leave the area
altogether, interrupt foraging, and impact the health of the caribou

o DPDAC A®I™® IPCHRGAOL*a SLC A o™ 0 <UPHeCPbCio ™™ o¢
ALN<DOE®Io® b oAD" N oM, A o'nRcdodc®N ofe
DR H G A A“NP bK< NP ACP>NPdC a 1* LD <o T
Caribou may be particularly sensitive to human disturbance at critical life stages
such as calving or migration
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>onda ‘o™ - 1Yo e CPRPrag ¢
Threat — Harvesting

e 1Y tCPbCiost P ondaPCP e st SgENLI DD o L*a >yse
P> CBa M 08 I/ Q"o ¢
Harvesting is not a threat to Peary caribou under current management
conditions

o 1Y PCPLIADLNLHDC Lea >
Harvest levels are currently low

o AFLSACD HNP <Ua P CPCACLNCPYLC Lo bYse Mo oa.co
Voluntary harvest restrictions have been put in place by many communities

Lisa Pirie

Page 19

D onda ‘g™t = AP I Lo
APAR I
Threat — Pollution and Contaminants

o DPPCHELIA NPCPR*LC AP I ™ 0¢ Q4*Da®
<LonAP>R*rag* o Y 00 5NT aPIA*Q®
Arctic may receive pollution brought in by air currents

* Acn<d¥JbC®/L]a AP ®Ia® AL AP " dc*o®
PLAANDDBCH®/LLC AFLMYDALLIo® eI/ bCi'a M *g®
B oA o 'a® gL JPIAC
Past activities have left pollution and contaminants that are thought to
effect the health of Peary caribou
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D>SoD"7DM]APLYJC AcH* 08 AXNSb®Ia® Ldao™L ...
> onda oM 0P Sd¢NeI™® I o
Seeking your advice on... Threats to Peary Caribou

o ACH®L D> 5n < PNsb®I 14D/ Lo Yo

AcCnnYDI/LOo® Ac?
Are there any threats that exist in your region that we have not
identified?
— Lea D% PR 5o gt Ada>cDt?
Current or historical?

Sb.oADT® > oA sob®IC Ac® 0t AlLa o<t Age<a®
LD/ LN So ™Mo dNPII® D*Do® oa W o

1A\ ®°/ Lo n W o ?

Which threats stand out to you as having the most impact on Peary
caribou in your area?

L PPNSH®BAC CAPD APIPC DY/ oMo PDLY Do eo®
AL Do b®NCPNo® P Hn<a PCPR?
Do you agree with the ranking of the threats?
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DDA AT\ o AL @0 ot AaA<eC>JLC
A APe<=<INCP’YNENY 1 0¢ AcndnyDLAPDE DPDAC
Population and Distribution Objectives

5d</eD< 2D ba CcLll Aoy Mo SNCACLA“DNT,

Maintain Peary caribou in all areas of Canada where they currently exist

CLSTeP Qe Sd¢0DI DPDAC <i°(T<1“bc—“bﬂ‘CAc—LL{H<lq_7r‘< (AT o® LPLY*Q.55NP) /200N
AOACPURNoCH* 0¢ Ao CP>Y o/ JLsd N,

Peary caribou local populations fluctuate within the normal bounds of population cycles
qd‘#"i)f DEDYEC AT AgNC ASGHCIg-b 5NE AcSedl AT N LN A AP <R HNe
O BN 0.

All Peary caribou local populations are healthy (self-sustaining) and available for future
generations

5g¢/eD< DPDVC AALSASoSbSHNY _HBPCU%aSd oM oal ZdlM o (SPPOCAC Id*o*MNJC)
Ac®dd L RECHC J¢7p Hda N Lo B S\PCH ¢ AG Hda Mt (Ac®d/n LI C* o ¢
<DPNCPHCCAcC LA DN ONCHLLGA* N HNP), <L 6NCPLALY HNP bAQ ®IbcG7<E Y
A RCP>NoJ.

Peary caribou are able to move freely on the land and sea ice (within and between
islands) to ensure natural habitat use and migration (not forced to move), as well as
migration during catastrophic events such as weather

Sge/bI< DD C OYOLPCACLNCP>I*AC Aa/dC>"a " HNe Ao® 0 A oI 5> 0> La™ole
AP oM A AJ* o< cdo*MNS5*c*.

Peary caribou local populations are able to support a sustainable Inuit/Inuvialuit harvest
that is responsive to fluctuations in populations
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ALN.DRo® a<d®eCP<eIC 0 N ACbndc¢
Critical Habitat

e ACHALDBLNLI axe<CH 0a A ARNBLC oa.o® AcN\ B AN>7n ™ o®
DLAQ P So<SLC PR H* g Al AP o <°LC PLYAC 5N AcCnyP>PLXC
NNb/LNo LcLNJo A AP/ Do sb oAcPPCP> Do DR H*o ¢
NAcn<Yyndb®Io <aPNo
Critical habitat is habitat needed for survival or recovery of a wildlife species that is
identified in a recovery strategy or action plan

e ACHNH®IC AcCnyP>PLY0¢ B on<a Il o5 1Y 0% Lc®Dl o5 ¢ BLY o
a~Lb NN b oM o
Required for Endangered/Threatened species
o AALPYPRCACHC AcCnlyD>Sd=oN SdeNeII 2*D ot ACTbnbeI¢
QYN b NAN b T ¢
Suggesting Partial identification of Peary caribou critical habitat
— @O A®CPY Qg boNM AN *M*ocLbd® ACbP*a ‘g™t <D°CP> NP
NADg <YL DA Do sbD>ALRNPN DD
Identified to the extent possible given the best available information
o SHALDCOLC HPEPNPCEANNY N Na Y Do D¢ b oAcP>PCP>d o Ne
SOP>RLYDY H5g Mo D2Do® ANNb®Da® sbD>rLYy >y d5b®Dag®
A schedule of studies will be developed to address the information gaps
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IPYo<PCPoONE DA P A oAC Sb>rLYDh™ M L >
b>rheN ¢ SoD>r DL OPP>PCPo<SLC aPbda "™ oa AC
AL Do G®CPo 5L *LC ax®CPAND T 0t o R®eCP/LI Qg
Knowledge Assessment to Inform Critical Habitat Identification (1)

o CA® bPpN®eN* o Na PN, Moo Acni\*Le
P/ <PNbc PP A oA bD>prLY Db o DA Pa® Lo
BD>rN®N o bPrL7D><a® DP P CP>d O AL Do ™¢ D°D 0¢
QN®CP>RIIDAC o AC
The Science and Technology Division analyzed available community and
science knowledge to determine important habitat areas

e D P9I oa I P>Co Ao bbrN®N ot Sb>rLY Do,
acJrencpeone
Used community and western science information equally

e SbACPYed LeNCNe ADZARPCH o AR /Y Lo
AcPB®CP>HNe a.c PCPCPHod%®D0® “b oADo® oaog® “dNeIre
DDA DL LC
Computerized habitat models were developed to predict what habitat Peary
caribou use
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IPYo<PCPoONe DA P A oAC SbPrLYDh™ LD
bP>rNTN ¢ SoD>r DL OPPPCPo<SLC aPbdYa "™t oa AC
AL Do G®CPo<SL*LC ad®CPAND T 0t Na s RPeCP/LI*q Sg
Knowledge Assessment to Inform Critical Habitat Identification (2)

o AN®CP>ONP (qbl>L’<'ﬁC) AcDb®CP>HNP II®CPcbeCe>C
a c PCPCPo 1 DD 0 0a A D®CPRYo ™ A*LAATC*® /<o
PG L AAD®CCD>/LNe C5GdIT
Models predicted what habitat caribou use in 3 different seasons

o ARL®CPALNo® DPYDALT M @ A °CP>A/LHNP CAYD>c P>*)¢
0a b h\>RLg
Model results were summarized as zones

o ACSbPbeacTJN® Pbea Nt Sh>RALIYNERNAS, Cod<d DPY7<CPLC
NPACHRC AN CPPb 0P o ¢
When more information is available the model results can be improved
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AL Do Qe CPYQ 0 0a A aLn.yP><Io
Candidate Critical Habitat Zones

ACbn.qb-Ln.bd¢
DA AC
a<P*an<dsbsC
anC

Land Habitat

ACbbHL b
CnDST PdAC
avP*andsbseC
RS

Sea Ice Habitat
QPP <edeC>
avP*andsb®C
e

Remaining Habitat

oa o™ Q_LDC:q*fCD.JH‘ <DCPPRAC sgeNPI™ I o¢
ACP>ATC H*GC LPY*a® ASaAD>c®<PI (Lo >N HJ
>R H*G ¢ o< NN DR H g A AN bN*Lc"oNe
A*NGANraJvCH ¢

Land areas predicted to be used by Peary caribou in at least one of the two
reproductive seasons (calving or rutting) or as movement corridors

DD _0¢ @ PPdG\PNAC CnDbde PdPdt o sa A®CDILC
oac*P>Co¢
Movement corridors on sea ice identified by communities

APPbea NCD>® 0a A NPYLAD>RED/Q I<CH N BLIAC
Qoo™ *g® LctIo®.
Remaining habitat within the species distribution.
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v

DPDBND>RYg ¢
Peary caribou
Distribution

ACbn.<SbtLn.bd¢
NoloWiNS
asr*an<dsbeCrNc
Land Habitat Area

ACbn.<5b-Ln.bD¢
CnDST PdAC
asr*an<dsbeCrNc
Ice Habitat Area

ASbO7AC |cefield

aPbdt AgPhA®

ACbNSbHLNEDC A

AcCnYDALLC
Habitat not yet
identified

b oACD>PNPN* e Acn<PRAC I AP® g5 ¢
Strategic Direction for Recovery

PCLACB*LYLC oPDAPCPH %YL "o oAcP>PNPRAC AcCn7D>/LKC
NP>NN Qo ¢ I AP/ A7 DRLo ™M o AL aocP*aSo ™ * o¢

JSLAYD>RC:

There are four broad strategies identified for achieving the population and

distribution objectives:

e aPNP®IAC® AL Sb>rNSg P
Monitoring and research

e oL RCHY < pa AC L5 PLIYAC N> <®eC>o ¢ <L > I>c CDo ¢
Habitat and species conservation and management

o Acto<®NNT® <L Sb>ALYP>®NNNST®, A5
<PrPBCPo o ne,rP>bCP>o <L o AcMPJNPNAC bD7rsbNMvoNe
Education and awareness, stewardship, and partnerships

* LcULA“OH CDALAD
Law and policy






Q. D>N®DCCH>oNC QL SHD>ANPNC (P*DNDA*Q A
Monitoring and research (examples)

e D®CPONP AoACbDrLYIB Y, oac™o oac* P>.o" 5 sbDryD>beCe/LLC <L o Sboa of
SO>ANPCPPLNS, SboAcPPCEBNSHNE SOhDRALY DY Ho g ® A’NN®Dg®
Utilize traditional knowledge, community and local information as well as western science to address
knowledge gaps

o SHENN®CD NP AT N <L @ *LDSbCSa e SPPPCLA>Ya® <HL> 0a *Mt DeIbS>LeDC
Investigate population structure and movement patterns between Islands and local populations

° QO A®RCHNONE CLT® ALLAD ™M 05 AD>RPDC oa A
Identify all important calving areas

o DPYoPCD NP LEa e [ /DN 5 <vI®eCDI/LYa SN Y P>< APrne< <ol ot
Assess current / future impacts of climate change

e CbNMe<hg™Me sdeNeIre D°DAS, DI LA S, ALPAT DS, I/ 5 DPDACHL > D6DYD A% ¢
DLIAC QPN
Relationship between Peary caribou and muskoxen, wolves, other caribou and predators

e SboACRCo N aPIAC BLIAC
Trends in Predators

o ArANPoMeo® a.c PCPCHPLIC SboAR a5
Population estimates and trends

e <PIUCPALN"Q STt A o™ 0t <UAPNbeCP>bCSo* M ot
Effects of human disturbance

o AR RCPo*NM P N®IACIC <D PNCHLa®I [P NPCH>N*aSo®
<UALNeCP>bCio ™M ot
Develop Monitoring techniques that minimize disturbance

QN®<PCH N o AL o DLYAC N> o<eCD>o N L5
P> CPo ™ (BPDNDAQ A%
Habitat and species conservation and management (examples)

* N> d®CP>o ¢ oa A ax®<CH ¢ ACTBNC%BLN*D CLA® of
DLINDY b T 0¢ (0N Rra ™™ of, A5 MNP bN<<“c<IHNe
Q *ULP>REcIq™Ulr®, I>7edC axe<eCH e, oA Lo
DPANECH*g)
Conserve habitat necessary for all life stages (calving, migration routes, summer, rut
and winter)

o <LANCCP OPCACLNN oMt AD®Ir* oo b Mo Lo
<IPCCPNGACc/Lo Mo <°GQdTIT
Minimize disturbance especially in calving areas and during sensitive periods

o P> CPoNe sb*Lbde DI bP*a 5o <P ANCDda Mt M A<oNe JCP>NedC
al*ULDRcdc oo
Manage timing of shipping to minimize disruption of migration routes

°  bD7 A bNN N HNe DPP>bNMHNE <Sa PCPo<d™®Io® <L <P CPo<d™Ido®
<> NrPBAD™Io® <7 o L]Lo o
Coordinate planning and management across jurisdictions

°* SaoNt AdoPo D¢ N> o e CDA/L>o % Do® b oAcP>PNPNo® diNeI™®
J*)o®
Develop a long-term protected areas strategy for Peary caribou
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Ac®od®Icno® Lo bPrL7DcN N, AS>
<PrP>SoCPo /M dn,rPbCPo® Lo Ac MJCHc*<rg e
(>*ONDA*Q A9

Education and awareness, stewardships and partnerships (examples) (1)

AR <INNT® AbdNPNa® ha Y >P/Lo < Ia® A’YNb®Ia® ALLA Do M o®
Sd¢NPII® DPDAC, aNe<eCH g L5 “bo® DI CP> H<IAdNPhb®eNNg®

> on.<a *Ib®Ig®

Develop outreach products on the importance of Peary caribou, their habitat and how
to mitigate threats

AN IONe A ocL o Ac B> P a®Do® A" M axeC>REDC
0a AL 5 Cvdd PLIAC N> o< CP> RN g® L /™o
S>o<PCPN<P QDo AN NC>Ro®

Create opportunities for public involvement in habitat and species conservation and
other conservation initiatives

AP®RAT® AcnSbNPICDo<eIa® Ac NcPCPY¥a ®Da® ALLnDYo

AN PNBbCPRT/AcCP>7ndb®Ia 1eIPC> HAAdNPNe oS¢ sd¢NeD™
J*Dg® Lo aNe<CH o

Foster cooperative relationships with key rightsholders/stakeholders to mitigate threats
to Peary caribou and their habitat
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Ac®o<d®Icno® Lo bPrLZDc™N N, AS>
<PrP>SoCPo /M A, bCPo® Lo Ac NJCH <o e
(>*ONDA*Q A%

Education and awareness, stewardships and partnerships (examples) (2)

o ANTNAT® Ac®o %D o <Ua tNa®, ADZDSbn >+ eI <L >

APo <o ® D> *I0® I*CdcPPCPIOA*an b o™ o,
AP7PRTQ ST o o PN DN LP T KL sbDrLYDNN o™ L LA
AGAYD T *o® <Ja A PD b G

Promote education amongst harvesters about traditional and best practices to minimize
wastage, alternative food sources, and awareness of illegal harvest

<Dcdr 5o bNeACCP>o* Mg ®/D> b/ Db Cia™ o Ag b/l Da®
Cd7D>bCeDa o/ b>r7>bCio ™ g “dNeII™ D°DAS, J-L > DNBLZ>NHC oNe
A0 0 DbP>IP>BCA b o™ Mg I°Do® bP>AN®eC>®Io® (Ao b>rN®No,
LR]Uo, <*MN<o® ~ab®Io®)

Promote the collection/sharing of incidental observations of Peary caribou, and publicize
the need for public reporting of caribou observations (e.g. researchers, government,
industry)
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L LA 5 <IDLAS S (BPDNDA%Q A
Law and Policy (examples)

*  AcPNINBCio® QLo APAY>NENHC o ACbcdo®Io® Lea Dy
Lo YDc®Io® sbrN o I N Ko <L oCWNo™® Lab=oIb>Ndndbo*MN*o®
N>%o 1% CD>"RNPR o¢ dfNeIM® D°D0® a X®e<PCH oo b>rLNCPMA DN oacro,
NI/ g a, DPDeC®I Lo CLAYg dAPI®/L oMo, baCcLl <L oa SR LI
DS o
Engage and influence existing regulatory structures to ensure that strong and up-to-date
regulations are in place for protecting Peary caribou and their habitat at local, regional, territorial,
national, and international scales

e AR INNo®, NN do® <L > <D dro™® Abt‘ﬂqub“o-ﬁl“b.Do-b P> Nos e
N>/ 7> D0® DGM LYo DL o ¢ <L o x*e<eCH o (A5 DPONMoOI,
DLNcnol¢ <SaPNcno® DySra<dii* oD A< o a <N o LAY DSas ¢
DY Gra LN DD oo/ N No® Na b ®Ia®, AP o tod)

Develop, implement and promote beneficial management practices for the species and its habitat
(e.g. wildlife plans for the mining/oil and gas exploration/industry, etc.)

o AbI®AAGS LLsb®NNosT LeaDy¥s Lebnybyo® <L Labeodnybro® )
ARNB®Do* PN da o bo™M*g® “d*NeII" 22D 0¢ ax®<CH* 0o, AL o ASTRAG™
Peba M g N> o> RNPha® A7nbcPNe (4o B*ONIMHd, oac™o
N>odeC>o M 0° <Sa PNbo®, oa At <DNPK* g <o PNG o ™M)

Support enforcement of existing acts and regulations pertaining to threats facing Peary caribou
and their habitat, and encourage additional protection where necessary (e.g. community
conservation plans, land use plans)

Page 34

DD DNAPLIJC A 0t A*NNSb™®Io® Lda™L ... oPO<o™®
B OACPPNNAC CLA%G DO SboAc*UNCPo s Ig®
Seeking your advice on. . . Broad Strategies and General Approaches

e bIo7rbNredyy BSbD>PPhb < CAdo™L u

orPla°CPN]®/LNo® boAcP>PNPNo® <L CLA%G
B OoA*LNCPIa g ®?

Does your organization have any comment on the broad
strategies and general approaches?

o JYCHN Q¢ AU a S[Yo® be?NCPYn<Sb®Igb?
Are there other things that should be done?
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ALY APPNAP*Q eI AlLnP<o®
NACbN.b%Ig® a<®*CPRPIg® I*I 0 (PPINIDAQAY)
Activities Likely to Destroy Critical Habitat (examples)

* SBOADIA*Q A AN ANCPY* *D¢ D%CP>Y*a Ac<*a "o “d¢NeIre
J*D 0¢ aXLIbPYyN.Ace (A0 BPPONMoON BYSra i, 1*MNo® Na b aDR¢,
ASINRAPSAD> I H*0C)

Any activity resulting in the direct loss of Peary caribou critical habitat (eg. Mines, industrial
and infrastructure development)

* SDOADIA*Q A AN YR ARCPc P ™I AN PCP"a fo Abse\D>v*a So
/< odPa g M ot SPPPCLN>No® Ad o *LJAD>RDIa® (A5 AGPN®C>o* M o¢
CnDbd¢ /IR REIIbPT ™M, o ATPd®I H®Ig® NP> DA P T ®
boc s D>CACLNC>cP*a D0 AP/ b PCPR*a D)

Any activity resulting in a reduced ability for inter- and intra-island migration (eg. Disrupting
sea-ice formation, loud noises that cause avoidance behaviour)

* SBOADIA*Q A AcnWUC APPNAL R D¢ DPIAC "‘b.oA"”Ff“o"’“f“l_oc (H"‘_)
DO DN >IN D > H DI H N *aPYo® oa lPCo? < IbAN DTS,
<PCdc D<ol <L AP ®I5b®I o SPLAYDI/LNo? /2o <dJt ¥ Na®
L fA\P>T®, SbPrN A>T, oac™ ot Lo Pa °CIPN ot Acn<J/LY 00
Any activity resulting in the degradation of caribou health (eg. Smoke and dust from
resource extraction, waste and contaminants left behind by past industrial, research,
community, and military activities)
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PJodJ¢ Acn<\PDo AT X¢
Next Steps (1)

1)  Ac**o® DNAsbiod®DJC NNGPCHGohse/LYa® DeDa® I APse/ g ¢
boAcPPNNo®

Seek input on the draft recovery strategy

— oac* P>.otPrePgseC>oNe
Community review ]

- PLScno T B> Nrot D7 <N bNLA1C (L0a YT ) <o
DLYcne,i<<Pde bNLAY1C (02 Acn<J/Lc®Do®
PrPaNAndsbso™re
WMAC (NWT) and NWMB conduct technical review

— DSBDPONTBIAND T SBACDHN® <L AFLPK/DPC> NP,
AP<POACHRL DN NNSPC>Soh/ L Do ™M Ao <C
Comments received and considered; proposed draft developed

2) APLENC>RLo ™M A APedSLo ¢ Sb oA D>PNEPNYC Cd7Ne<In D> oNe DLYAC
A oA oM 0 Labeno 1 SARA-dC A oc Lo CdodeCP>\*Lo™®
bn.CP>7edS, 60-a® D> Ho® AN DPNCH>ONP AocL ot DbD>IoN b N> a o ®
Proposed recovery strategy posted on the SARA public registry for a 60-day public
comment period
— DSODEYBIND>T M SDACH> HNE L5 AALEN®YDPCD HNP; P o< o

AP/ T ¢ Sb.oAcPPNAN D> HNe
Comments received and considered; final recovery strategy developed
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PUo<dJ Acn<N\NDo T <¢
Next Steps (2)

3) PY <o A AP/ o b oAcP>PNPN Do ®D¢ N PNCHHNP DLYAC
Ao oM 0 Lal®NJC SARA-J A ocLo® Cdao<eC>\*L>o
bn.CP>ed¢
Final recovery strategy posted on the SARA public registry

5) <> NA>ASH®ILE CLT® NNGSHNE Acn<PhIM o <Sa >NehnodseCr g
Jurisdictions produce Action Plans
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JP/od‘N<bb o PLJAE. ..
For More Information...

JASINPRBPAC DR 5% 0 DPY/NCPH>NCh* o PLUAS, JNDs%
>RN* o° Db o>/ CAbo ba Cl Do DPLIcnrede
ARNSAR o

If you have questions, or would like to receive more information, please
contact us at the Canadian Wildlife Service:

. . DI <%0 . Dawn Andrews
DLIACLT AN Ol Sa M 0 DLYdn,™L Species at Risk Biologist
IRNcno PP IPr<Tdo Lo AN M Eqyironment and Climate Change Canada
. ba Cl Canadian Wildlife Service
-baClMbo PLYcno 1 ARNSARM o P.O. Box 2310
NNbSo<e6\° 2310 Yellowknife, NT ~ X1A 2P7
7OQA%, 00 Pq®  X1A2P7 Ph: 867-669-4767
D>Sbc P> 867-669-4767 Fax: 867-873-6776
r°bx*d*: 867-873-6776 Email: Dawn.Andrews@canada.ca

S CD>YPde NNSbeCH>NMAL:
Dawn.Andrews@canada.ca

sdyeal™!

Thank you!
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The Species at Risk Act and You

Nunavut Wildlife Management Board — 2016 June

Appendix 2: COSEWIC assessment schedule for species found in Nunavut.
(http://www.cosewic.gc.ca/eng/sct2/sct2_4 e.cfm)

Taxonomic Common Name
Group

November 2016 (4 species)

Arthropods | Transverse Lady
Beetle

Birds Rusty Blackbird

Mammals Barren-ground

(terrestrial) Caribou

Mammals Barren-ground

(terrestrial) Caribou (Dolphi
n and Union
population )

April 2017 (2 species)
Birds Harris's Sparrow

Mosses Porsild's Bryum

April 2018 (1 species)

Mammals Polar Bear
(terrestrial)

November 2018 (1 species)

Fishes Roughhead
(marine) Grenadier

Scientific Name

Coccinella
transversoguttata
richardsoni

Euphagus carolinus

Rangifer tarandus
groenlandicus

Rangifer tarandus

Zonotrichia querula

Haplodontium
macrocarpum

Ursus maritimus

Macrourus berglax

Last
Assessment

Not applicable

Special
Concern, April
2006

Not applicable

Special
Concern, May
2004

Not applicable

Threatened,
November
2003

Special
Concern,
April 2008

Special
Concern,
April 2007

Stage of Current Assessment

Revision to initial report

Revision to initial report

Revision to final report

Revision to final report

Revision to initial report

Initial report in preparation

Initial report in preparation

Initial report in preparation






The Species at Risk Act and You Nunavut Wildlife Management Board — 2016 June

Appendix 3: Listed and COSEWIC assessed species and recovery document status for Nunavut species.

Comment

Last COSEWIC Assessment

SARA Status Taxon Common Name SARA Listing Recovery Recovery Document Status Recovery Recovery

Date and Change

Date

Document Type

Document
Due

Document
Target Year

Endangered

Endangered
Endangered

Endangered

Threatened
Threatened

Special
Concern

Special
Concern
Special
Concern
Special
Concern

Special
Concern

Special
Concern

Special
Concern

Mammals
(terrestrial)
Birds

Birds

Birds

Birds
Mosses

Birds

Mammals
(terrestrial)
Vascular
Plants
Mammals
(terrestrial)

Birds

Birds

Birds

Peary Caribou

Eskimo Curlew
Ivory Gull

Red Knot rufa
subspecies

Ross's Gull
Porsild's Bryum

Harlequin Duck
(Eastern
population)
Polar Bear

Felt-leaf Willow

Barren-ground
Caribou (Dolphin
and Union
population)
Short-eared Owl

Red Knot
islandica
subspecies
Peregrine Falcon
anatum/tundrius

May 2004 (Reassigned)

November 2009 (No Change)
April 2006 (In a higher risk
category)

April 2007 (New)

April 2007 (No Change)
November 2003 (New)

November 2013 (No Change)

April 2008 (No Change)

May 2000 (New)

May 2004 (Reassigned)

April 2008 (No Change)

April 2007 (New)

April 2007 (Reassigned)

2011-02-04

2003-06-05
2003-06-05
2012-06-20

2003-06-05
2011-02-04

2003-06-05

2011-10-27

2003-06-05

2011-02-04

2012-06-20

2012-06-20

2003-06-05

Recovery Strategy

Recovery Strategy
Recovery Strategy

Recovery Strategy

Recovery Strategy
Recovery Strategy

Management Plan

Management Plan

Management Plan

Management Plan

Management Plan

Management Plan

Management Plan

Drafting

Final
Final

Proposed on registry (Public
Consultation period ends May
29.)

Final

Proposed on registry (Finalization
Delayed)

Final

Drafting
Final

Drafting

Proposed on registry (Public
Consultation period ended April
23.)

Proposed on registry (Public
Consultation period ends May
29.)

Proposed on registry (NWMB
approved proposed final)

(Legislated)
2014-02-04

2013-06-20

2013-02-04

2014-10-27

2016-02-04

2017-06-20

2015-06-20

2015-06-20

2016-2017

2015-2016

2014-2015

2015-2016

2016-2017

2015-2016

2015-2016

2015-2016

1st Jurisdictional
Review spring 2016
Historic range

2nd Jurisdictional

Review of the Action

Plan spring 2016

1st Jurisdictional
Review spring 2016





The Species at Risk Act and You

SARA Status

Special
Concern
No Status

No Status

No Status
No Status

No Status

Taxon

Birds

Birds

Mammals
(terrestrial)

Birds
Mammals

(terrestrial)
Birds

Common Name

Rusty Blackbird

Horned Grebe
(Western
population)

Grizzly Bear
(Western
population)
Buff-breasted
Sandpiper
Wolverine

Red-necked
Phalarope

Prepared by: Dawn Andrews, Species at Risk Biologist
Canadian Wildlife Service, Yellowknife, NT

Phone No: 867-669-4767
Date Drafted: 2016-May-13

Last COSEWIC Assessment
Date and Change

April 2006 (New)

April 2009 (New - Special
Concern)

May 2012 (Reassigned -
Special Concern)

May 2012 (New - Special
Concern)

May 2014 (Reassigned -

Special Concern)

Nov 2014 (New - Special
Concern)

SARA Listing
Date

2009-03-05

Recovery
Document Type

Management Plan

Recovery Document Status

Final (Posted 2015-07-31)

Nunavut Wildlife Management Board — 2016 June

Recovery
Document
Due
(Legislated)
2012-03-05

Recovery
Document
Target Year

2013-2014

Comment
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Qikiqraaluk wildlife Board

sppseC 5n DLYcAr®dS NNGAL

April 22, 2016

Drikus Gissing

Director of Wildlife
Department of Environment
Government of Nunavut

Re: QWB's support for Clyde River’s Polar Bear tag request

The QWB Executive held a conference call on April 7, 2016. One of the items discussed
was Clyde River’s request for an additional 3 tags from their male credits. This transfer
will cover the 3 defense kills by the community.

The Executive reviewed the available information, and the Executive passed a motion
supporting Clyde River’s request. QWB understands its support is a requirement of the
Baffin Bay Polar Bear MOU, which Clyde River is a party of.

The QWB appreciates the community involvement and decision making that informs the
decision to complete a defense kill. QWB would like to thank the HTO and community
of Clyde River for working tirelessly to protect life and property.

Thank you,

gNoah Mosesee, Vice-Chairman
Qikigtaaluk Wildlife Board

cc: Jacobie Igalukjuag, Clyde River HTA Chairman
Lynda Orman, Manager Research Division
Peter Kydd, Director of wildlife NWMB

Qikigtaaluk Wildlife Board : PO. Box 219 = Rankin Infet, NU XOC OGO :: tel. 867.645.4860 : fax. 867.645.4861
ppal S DLAcArtd NNSACENNee A<l PugC 2191 b oo, 5a < X0C 0G0 1> 5C 867.645.4860 * Fo<tdPC B67.645.4861
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Building /\/Mnm/l/f{ Together
unaviuliuqatigiingniq
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Mike Harte
Nunavut Polar Bear Harvest Technician

Department of Environment
Avatiligiyikkut
Ministére de 'Environnement

31 March 2016

Jason Mikki

Qikigtaaluk Regional Coordinator
Qikigtaaluk Wildlife Board
Nunavut Inuit Wildlife Secretariat
Hall Beach, Nunavut

XO0A 0KO

RE: REQUEST FOR NANGMAUTAQ HTO TO DRAW THREE POLAR BEAR CREDITS FOR
THE BAFFIN BAY POLAR BEAR SUBPOPULATION TO BE USED IN THE 2015/2016
POLAR BEAR HARVEST SEASON

Dear Jason Mikki,

According to the letters and motion papers you forwarded to the Polar Bear Harvest Lab on
March 31, 2016, we are now aware that Nangmautaq HTO would like to draw 3 male polar bear
credits to be used during the 2015/2016 polar bear harvest season. It is the responsibility of the
Polar Bear Harvest Lab to keep track of credits and historical harvest data. This letter is
intended to provide you with current credit information for Nangmautaq HTA (with respect to the
Baffin Bay polar bear subpopulation) and a brief summary of past harvest years.

Nangmautaq HTO currently has 50.52 male and 2.33 female polar bear credits available which
are sufficient to cover the request.

In the 2014/2015 season, Nangmautag HTO under harvested 2 females and overharvested 2
males. There were sufficient credits to cover the male overharvest and 2 female credits were
accumulated.

In 2013/2014, Nangmautaq HTO overharvested 3 female polar bears. There was an under
harvest of 1 male. Nangmautagq HTO was able to acquire 3 female credits from Mittimatalik
HTO, which was sufficient to cover the over harvest of females and restore the TAH.

In 2012/2013, Nangmautaq HTO overharvested 10 female polar bears. 7 of these were of an
age class that could count as a full female tag and were applied to the TAH. Due to a new TAH
allocation and a resulting automatic reduction in TAH, these kills were not applied to the 13/14
total allowable harvest.

P.O. Box 2009, C.P. Box 209 )(867) 934-2184
Igloolik, Nunavut XOA OLO Igloolik, Nunavut XOA OLO £(867) 934-2190

mharte@gov.nu.ca
WWW.gov.nu.ca





bINSY _pa. D AP®L<IN“c D¢
Building Nun&ﬂ/{/{f Together
Nunavuliuqat;giingmq

Batir le Nunavuf ensemble

é@ B
Nuﬁﬁ%{ Mike Harte
Polar Bear Harvest Technician

Department of Environment
Avatiligiyikkut

Ministére de 'Environnement

If you require any additional information to aid your decision, please contact myself (867 934
2184) or Markus Dyck (Polar Bear Biologist 1l 867 934 2181). Thank you and we look forward to
hearing your decision on this matter.

Sincerely,
Mike Harte — Polar Bear Harvest Technician

CC: Chairperson, Nangmautaq HTO, J. Igalukjuak
Manager, Wildlife Research, Department of Environment L. Orman
Wildlife Biologist, Nunavut Wildlife Management Board, E. Keenan
Polar Bear Biologist Il, Department of Environment, M. Dyck
Director, Wildlife, Department of Environment, D. Gissing

P.O. Box 209, C.P. Box 209 )(867) 934-2184
Igloolik, Nunavut XOA OLO Igloolik, Nunavut XOA OLO £(867) 934-2190

mharte@gov.nu.ca
WWW.gov.nu.ca





