Skeepq S,ustai,nability Asgessment o
&1 O0OI 60O 3O0OAO0A 1 £ 6A]
Grizzly Bear

SkeenaESIArea

Prepared by
Skeena Sustainability Assessment Forum (SSAF) $ké&sma
Environmental Stewardship Initiative (ESI)

&

W (0 &2

NATION

5\ LAKE BaBINE NATION
>

BRITISH
COLUMBIA



Document Version Control Table

Date

Version

Author(s)

Description of Changes

March @, 2019

1

LS

Interpretation offigures and provision of commentary
usingother CCR template

March 29, 2019

TT

Reviewed what Liz put together. Madpdates.

Emailed Rob for the attribute table for the Skeena (the
data to use for the commentary sections and
appendices)

May 1617, 2019

1.0

TT

Continued to develop content

May 21, 2019

1.0

TT

Emailed to Skeena ESI team lead

June 16, 2019

2.0

LH, DM

Edited to insert Skeena SSAF perspective

June 19, 2019

2.0

STC

STC to review and provide comment.

STC and SSAF to insert Nation commentary througho

September 31, 2019

3.0

TH

TonyHamilton contracted to provide comment and
revise based on comments received from: DM, LH, Kk
JFW, TL, CT and DSS and inclusiospag2 Grizzly
summary from ESI Community Engagement Worksho
This draft includes acceptance of all suggested text
changedy reviewersReviewer comments were either
addressed (as reply to comment) or existing text
modified ¢ see the associated tracking table (*.xIs)
Supplementary datare summarizedand new maps are
includedwith raw CE Indicator results rather than
Landsape Unit roHup. Preliminary recommendations fq
assigning monitoring priority were based on mapping
and data summaries.

November 13, 2019

4.0

MR, DM

Addressed review edits and comments

March 26, 2020

5.0

SSAF

9y R2NA SR NI L}R Nith staiehuldérsiagdt
communities.

September 16, 2020

6.0

SSAF

Final draft completed.

December 6, 2021

6.1

SSAF

Correction to Table 10, page 71. 0.6 is flagged as higk
road density.

February 1, 2022

6.1

SSAF

Correction to indicator 4.6, page?41.87 is flagged as
high for hunter day density.




Citation

{1SSyl {dAadGFIrAYylIoAfAGE ! daSaayYSyd C2NHzyQa o{{! Co0
prepared by Tania Trip of Madrone Environmental Services, Anthony (Tony) Hamilton, BamMo

Ministry of Environment and Climate Change, and Jesse Fraser and Mykayla Riley Ministry of Forests,
Lands, Natural Resource Operations and Rural Development for the Skeena East Environmental
Stewardship Initiative Science and Technical Committee .(SZ@p.

Acknowledgements

This report is endorsed by the Skeena Sustainability Assessment Forum (SSAF), based on the work
conducted through the Skeena ESI Science and Technical Committee (STC). STC review and discussions
have contributed greatly tthis report.

{



Skeena ESI Values

Valuesare things that the people care about. Values are seen as important by the people, government
of British Columbia, and First Nations for maintaining the integrity andbvedtiy of the communities,
economies, and ecological systems within the proviseena First Nations and the British Columbia
provincial government have collaboratively identified five values of critical importance that provide the
foundation of the Skeena ESI. These values have been assessed to reflect the state of the values.

The Skena Region is delivering ¢ime Cumulative Effectrameworkthrough the Skeena ESI. A Current

Condition report reflects provincial policy on natural resource reporting through Cumulative Effects. This
product is a Current Condition report, however, thrbugSl it has been collaboratively decided between
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of the five chosen values.

The five values of Skeena ESl'are

Fish and Fish Habitat We can protect fish and fish habitat by:
- main source of food , critical for trade and economy - banning sport and farm fishing
- fish oils for health - changing and enforcing regulations and legisation

- fishing brings us together as a community;
the young fearn about traditional Rnowledge and |
ceremony through fishing and processing fish (’

- removing debrnis from creeks
- enforcing buffer zones on afl waterways

Moose
- main source of food; crucial for trading, potlatch and rites of passiife
- hides are used for clothing, regalia, drums, and. smows 5/ oes

while antlers are used for tools 5 A
- Elders can teack younger generations fum / £ w"*ﬁ;‘“

to respect and use all parts of the moose ﬁ \ \\ q /16’ / 16‘1 X Y %‘;;
We can protect moose by: ‘ ‘\ l

Wetlands

- enitical fabitat for our animals, fish
and medicnal plants
- they clean and filter runoff

We can protect wetlands by:

‘ =5 : / 4]
z '““ 5 bufferz
- focusing on their birthing and grazing lands™ El /'l [ ){ I O/ 2/716’[ /Z fC] [ . aa_..._— - :;:::::; ::—:/}:nj‘:)'::ng grazing permits

v l’dl""ﬂ] our own conservation ﬂ":{"d“l’ﬂfﬂ‘sﬂu’[t‘ ofjicers ft{"ﬂ)"ﬂg about their value
- enfancing our relationship with wildlife officers - actively monitoring beavers

- encouraging better buffer zones and barriers to ;mxd'j aflf raifways b te’ M)CZ / ~d S / 1 [}L)
] nitiative oo

- conducting our own wildlife surveys “

Medicinal Plants

- used to Keep people healthy across the fifespan

- used spiritually for praying, smudging, in sweats
- used ceremonially for potlatch

. - we have a deep respect for grizzlies and do not mock them
! A\

\ 2
a) s
: / ‘Wc can protect grizzly bears E_y

= ) ) \ ‘%z
ey PRLL e, / 1g their lations and
- creating seed banks and traditional plant nurseries i3 /

\
A 4 Por
. \ o/
e ~
- working on land restoration and reclamation

- stopping the trophy and sports funt and lﬁc use of body parts
/ - reducing elear cuts, fiuman encroachment and (ittering
- monitoring our lands and sharing information with other \’almm ) . ’ " - protecting their food sources
Skeena Region Stewardship Forum T

- they fiave spiritual significance in teachings
- we used their grease and used their claws for regalia

We can protect medicinal plants by:
marking, signing and tracking stands of plants

Figurel lllustrative Summary of the SkeenESI Five Values

llustrative Summary created by Colleen Stevenson from Four Directions Management SESicg@smmunity
Engagement Workshops Summary Regeour Directions Management Services. August 30, 2017.






Executive Summary

The followingoverviewprovides a highlevel summary of the current condition of grizzly bear
populations and habitatvithin the SkeengEnvironmental Stewardship Initiati(ES) boundary based
on analysis of0Oindicators. Tie area containgargeportions of the Babine, BulkldyakesCranberry,
Francois, Tweedsmuir and Upper Ske&l@ss Grizzly Bear Population Units (GBEidg)re A4-1).

Conservatiorbtatus

1 Tweedsmui(M5) and Upper SkeenblasgM5) are classifiedsvery low conservation concern
9 The Cranberry (M4) is low;

1 The BabingM3) and BulkleyLakeqM3) are medium;and

1 The FrancoifM2) GBPU is of high conservation concern.

Bear Density

{1 Grizzly bear densities (bears per 100Pkfar GBPUare low in the eastern central area of the
Skeena ESI. Densities greatly incréagbe north, and along the western and southern exteffit
the SSAF project area

1 Fieldbased bear density inventories in representative ecosysteave beercompletedin the
southern part of the Cranberry GBRdbwever, inventoriesare lacking in the other GBPUs.
Inventories areneeded to validate this indicator and to support management responses.

Bear Mortality

 Humans are the main cause of bear mortality throtngimting (mistaken identity kills), animal
control (defense of life, livestock, or property), illegal hunting, road Kills, rail kills, and trapping.

1 orizzlybear mortality exceeds limst human caused mortality greater than 4%7 Wildlife
Management Uns (WMU) inthe Babine, Bulklel.akes, Cranberry and TweedsnmBBPUs, with
excessive mortality occurririg the Babine an@ulkleyLakes GBPUs

Core Security

1 Secure ore areas 10 knt of continuoussuitablegrizzly bear habitat buffered from human adtyy
mainly occur in the northern and southern extents of the S@Aject area

1 BulkleyLakes, Francois, and Babine GBPUs contain significant core security deficit. This deficit
roughly follows the majoroadwaysin the region.

Front Country

9 Front country areas (interface between humans and bears in urban/rural areas that contain grizzly
bear attractants, such as livestock, grains, crops, fruit trdes)ot correlate with areas of core
security deficit (as noted abovay expected

1 Areas thathave low probabilities of humabear encounters are found in the northern and
southernGPBUs anthis encounter probability significantlpcreasein the central GPBSJ Some
Landscape Unitd.Q) with higher likelihood of humabear encounters aréhosealong the western
edge of the Upper Skeerdass and across tlsuthern section of thdweedsmuilGBPUThese
high encounter trendappear tofollow the major highways across the region.



Hunter Day Density

1 Hunter day densit/(the number of days per yeaf hunters of all wildlife specigss highestacross
the centralportion of the Skeen&SlI, with the highest density alotigg easern boundary of the
Francois GBPU.

Road Density

1 Risks to grizzly bear populations and habitatrelate more with road density than any other
indicator because roads facilitate humaear interactions and beasvoid roads when possible
Roads also caugwbhitat loss fragmentation,and population isolation/decline.

1 Roadless or low road densityemsare generally located in the northn and souttern areas of the
SSARUpper Skeendlass and Tweedsmuir); a few low road density LUs are fiowtheé souttern

portion of the BulkleyLakes GBR@ndin the northern portionsof the Cranberry and Babine GPBUSs.

1 Areas of high road densiyre concentratedacross the cemtl SSAH-rancois, Bulkleiiakes, and
southern LUs of Cranberry and Babine GBPUS)

BEC Mieberal Dense Conifer

1 LUsflagged for management attentiotmat contain more than 30% mideral dense conifer
(consideredsub-optimal forage supply)ra few in the Skeena ESILUs flagged for management
attention that have more than 30% of their forested labdse dominated by closechnopy conifer
dominated stands40to 100years oldor most SSABiogeoclimatic unijsmay highlight a seasonal
forage deficit at the home range scale. The dark understories of sucHquughg or posfire stands
have very fewgrizzly food plants, including extremely important berry spaclhe majority of these
LUs are found in Francois GBRIih a few scattered in Babine and TweedsnGBPUSs.

9 There are a few large LUs within the Cranberry and Bulldégs GBPUs that do not have sufficient
data and as suctouldnot be assessed.

Quality Food

1 Less than half of the LUstime SSARre assessed as having high or very fujghlity food and are
distributed in the less mountainous Lisghe central and western part of th8SAF

1 Four of the GBPUs in this region meet themai quality food requirement for salmon (>10,000 kg
of salmon is availablacross timgsum of salmon kg by LU)) and vegetation productivity (total
weighted area of broad ecosystem inventory [BEI] rated high or very higitabitat capability).

9 Another appropriate indicator of habitat capability for grizzly bemrthe availability of terrestrial
protein (primarily ungulates), which is not included in this assessment at this time.

Quality Habitat Protected

1 Thelargestarea of protected higltapabilitygrizzly bear habitat is ithe TweedsmuitGBPUWvithin
the boundaries of Tweedsmuir Provincial Park. Other sifaigh to moderatecapability grizzly
habitat correlate with areas designated as Provincial Parks.

9 In contrast, almosall other GBPUs have ¢pgr areas with minimal to niegalconservation of grizzly
bear habitat (protected = parks, wildlife management aréag, Growth Management Areas
(OGMA, Wildlife Habitat AreasWHA), etc.).

2n December 2017, thB.C Government announced a proviial ban on grizzly bear hunting (other than hunting by First
Nations for food, social and ceremonial purposes).



1 There are few grizzly bear WHAs in lkeena ESdrea.
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1 Introduction

The Environmental Stewardship Initiative (ESI) is a true collaboration between the Province and First

Nations in the northern areas of the Province. The collaborative apprtizahhas been developed

through ESlincorporates western science and Indigesdunowledge and is workinngwardsshared

principles in land management. ESI is intended to facilitate collaboration and trust between the parties

AY Yy STTF2NI G2 SyKIyOS SYy@ANRYYSyltkstandiaglza G Ayl oA f
concerns wth stewardship of the land and cumulative effects in their traditional territories. The goals of

the ESI are to collaboratively establish positive environmental stewardship legacies across the north by
investing in four key areas:

1) ecosystem assessment antbnitoring;

2) ecosystem restoration and enhancement;

3) ecosystem research and knowledge exchange; and
4) stewardship education and training.

TheProvinceandFirst Nationdavedeveloped andare implemening four Regional Stewardship
Forums Skeena, Ominecdlorth East, and North Coadthese forumsdentify and develop projects
according to priorities in each area. A fifth working grauhe Governance Working Group (GWG$
responsible for ESI governance principles, decisiaking, and a lonterm operaing structure.

TheSkeena Sustainability and Assessment Forum (3@E)a mandate to generate trusted data; co
develop a monitoring and assessment framework, and use the results to inform natural resource
management in th&Skeena ESI aredhe SSAF olgjives are to:

1) Design and implement projects that are aligned with the objectives of the ESI;

2) Generate trusted, relevant, accessible information regarding the condition of values to inform
the management and stewardship of natural resources;

3) Inform and beanformed bylndigenous Stewardship ProjectSH;

4) !'aS GKS NBadzZ da 2F GKS {{!C G2 AyFT2NXY 7FdzidzNB t
resource decisions;

5) Build capacity for Skeena First Nations to lead in natural resource initiatives;

6) Build capacity for Skeena First Nations to participate in natural resdnitizgives (Skeena
Sustainability Assessment Forum 2017).

SSAF is composed of the Province and ten member Natiake:Babine Natigidffice of the

Wet'suwet'en Gitxsan NationGitanyow NationWet'suwet'en First Natiof\Witset (Moricetown) Nee-
TahiBuhn Skin TyeeHagwilget VillageandGitwangak The SSAB comprised of a Project Team aad
Scienceand Technical Committee (STC) with representation from the participating Nations and the
Ministries of Environment and Climate Change Strat&gy\ and Forests, Langsnd Natural Resource
Operations and Ruraldvelopment (FLNRORD). The SSAF is also responsible for delivering Indigenous
Stewardship Projects (ISRishxt directly support the objectives and elements of the SSAF

The five environmental values selected by the SSAF Project Team are: Grizzly Beadsyath and

Fish Habitat, Moose, and Medicinal Plams outlined in the receradzZRA G o6& . NRGA &K [/ 2 f dzY
General (OAG 201,7grizzly beahave almost universal cultural, ecologiead economic regard and

their conservation and management is frequently controversial. Under phases 1 and 2 of the SSAF work

14



plan, SSAF member Nations conducted First Nations community workshops and a conference to engage
community members about local kmtedge related to the SSAF valuésllowing these workshops,

Four Dimensions Management Services provided an overview of whaN&tion community members

believe constitutes healthy habitats fgrizzly bears, impacts and pressures, cultural uses, and

protection opportunities (included below in Section 2.5).

An extract of the results from the Provincial Grizzly Bear Cumulative Effects P(&hNd&ind FLNRO
2020) wasdoneto inform this assessmentinder the direction othe STC and therovincial Gridy Bear
QumulativeHfects (CEprotocol author and STC member Don Morgan initial draft of this summary
was provided by Tania Trip of Madrone Environmental Servi¢esSTC subsequently contracted
protocol ceauthor, A.N (Tony) Hamilton to review apobvide comments on the initial report and
recommend revisions based on STC suggestions. He also included results of supplementary data
analyses and additional maps.

The results reported here are complementarythe@ other SSAIgrizzly beaiprojects in the Skeena

Region(Apps 2017, Apps 2019 and Apps and Koch 201@e are four monitoring goals outlined by

Apps in 2017ncluding 1) absolute population size and density; 2) population trend and demography; 3)
occurrence and distribution tative to influential factors; and 4) population connectivity and

fragmentation. The SSAF is ugihg recommendations from its completed population monitoring

projects, and theCE assessment resufisesented herdo help identifyfurther LIN2 2 S O icigntlyifie & ST ¥
knowledge gapsabogNA T T £ @ o6 S NJ L2 LIz F A2y & | OMB&aa GKS {188
recommendations for subpopulation and habitat monitoring priorities are includetis document

One of the challenges in assigning prioritiesftother ESgrizzly bear assessment and monitorargses

due to the lack of a Provincial set of cohesBrizzly Bear Population UiiEBPYspecific objectives for

grizzly bear populations and habitats. A key recommendation frongtizely bear Audik & (2 & ONXBI (S
and implementagNA T T £ & o6SINJ YIyYylI3aSYSyid LIy G4KFEG AyOf dzRSa
currently developing a Grizzly Bear Management Plan that will enable the establishment of GBPU
management direction. The assessment and rtayimig work done under the SSAF will support the

setting ofSkeen&SI GBPU goals and targets under the Provincial plan. Specifically, consensus-on GBPU
specific objectives fagrizzly bears and their habitat will enable: 1) clear direction to land aralres

decision makers regarding appropriate tradi#s among economic and environmental values; 2) simpler
assignment of priorities for research, monitoring or direct management intervention; and 3) assignment

of local accountability for delivering speciffizzly bear outcomes, such as determining and mapping
occupancy, protecting seasonally important habitats, or managing motorized access to reduce mortality

risk. Objectives may include: 1) population recovery and habitat restoration; 2) maintenancistofge

distribution and abundance; 3), population and habitat linkage across known fractures; 4) habitat

protection where appropriate; 5) localized, targeted mortality risk reduction; or 6) bear use in

commercial and recreational viewing situations. Bffamess monitoring can then be implemented to

determine bear population trend and habitat supply in response to management as progress towards
meeting objectives is periodically assessed.

The current condition analyses provided here will assist settirUcdbjectives in therovincialGrizzly
Bear Management Plan by providing locally vetted monitoring priorities based ordapth review of
available information on subpopulations and habitats. Together, the objectives, the current condition
overview, aml the initial monitoring priorities would provide a strong basis for modernized land use
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planning undertaken by the Province and First Nations should it be initiated in the Skeena E81 area
addition, the approved Coastal Gaslinguified Natural Gas(LNG pipeline overlapgour of the
participatingSkeengESI First Nation traditional territories. This report will help inform how the
forthcoming LNG f(zzly BeaMitigation Plan is implemented.

3 https://www2.gov.bc.ca/gov/content/industry/crowdandwater/land-useplanning/modernizindand use
planning
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1.1 Report Purpose

The primary purpose of this report is to provide overview of the current condition gfizzly bears and
their habitat in the 8eena ESI aredt also providesecommendations for future ®ena ESI

expenditures orgrizzly bear andrizzly bear habitat monitoring, building on work already conducted
(Apps 2019, Apps and Koch 20I®)irdly, the report, plus further investigation and analysis of the
results by theSkeendES]| is intended tdhelp inform the array of resource management decisions that
impactthe conservation and management of grizzly bear populations and habitat iBkibena ESI
including but not limited to: research, inventory, and monitoringcupancy verificatiodand use

including habitat protectiorand access management planning; forest and range planning and practices;
major project reviews and conditions; permit authzations; hunting and access regulations; grizzly bear
recovery planning; public education; and, compliance and enforceniig.report will informinitial
collaborative discussions amofRgst NationsGovernment, natural resource industries, and commynit
stakeholders.

1.2 Report Contextand Content
Indigenous Knowledge:

The SSAF is incorporating Indigenous knowledge into the assessments through Indigenous Stewardship
Projects (ISP) and Indigenous participation and leadership in the Science and Techniciile€om

This SSAF report differs from Provincial MRVA or CEF reports in several notable ways. Most importantly,
the protocols and indicators driving this assessment were collaborativetiified ordeveloped,

reviewed, and agreedpon by SSAF members. Sadly, this report is an example of enhancements

made to the Provincial CEF assessments through incorporation of a regional, local as well as Indigenous
knowledge. Thirdly, throughout this repothe SSAF has included SSfEcific perspectives on each of

the indicators, including a specific section on the cultural relevance of grizzly bear (see section 2.5
below).

This report providea current conditionreport on thegrizzly bearpopulation units that have a majority
overlap withthe Skeena H&rea The reportusesan assessment methodology that examines grizzly
bear populationsand habitat usingl0indicatorsof current conditionsThe assessment is based on 2015
and 20D dataand methodologyas outlined inversionl1.2 of the Provincial Grizzly bear @&sessment
Protocol(ENVand FLNRO 20). The focal area of this current condition report is tBkeena ESkeg
specificallythe boundaries othe Skeena E&irst Nations, and the GBPUs t@nificantlyintersect

their traditionalterritories (see
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!4 RSAONAROSR o6& ! LA 6HnAnmdbpOY aDNRTTE& o6SF NJ LR Lz |
address the follwing management issues: (1) regulation of legal population harvest, (2)ioeaan

conflict and resulting humanaused mortality, (3) broadcale fragmentation of habitat and populations

leading to decreased population resilience and range contraction(4)the degradation of quality

KFoAGEFG FyR AGa STFSOGAGSYySaa Ay adzZllll2NILAy3 || KSI

Priorities for monitoring outlined in this report may reflect conservation risk irrespective of which of the
management issues have begentified. For example the M2 Status assignmeinthe Francois GBRU
resulting from a combination of a number of factors, including a small increasingly isolated population
which, very high open road densities, lack of core secure habitat, abunddrioent country and lack

of anygrizzly bear Wildlife Habitat Aregg/HAs)uggest a priority be put on occupancy determination

and genetic isolation building on the work undertaken by the Skeena and Omineca Regions in 2016 and
2017 (Bill Jex and ShelleyaMhallpers. comm).

Alternatively,monitoring priorities may be assigned to lowsk grizzly bear subpopulations and

habitats to support proactive, preventative management designed to prevent population decline and
range contraction. For example, initial monitoring in the Cranberry GBPU and Gitanyow Territory (Apps
and Koch 2019) enables assessment of fracture across Highway 37 south from Cranberry Junction and
provides a strong 2019 baseline for establishing population trend. Choice of monitoring priorities should
therefore reflect both local current conditions and conservation and mansmnt objectives to ensure

that focus imot onlyput on restoration and recovery wherever approprigieit also on maintenance of
grizzly bears and their habitats in currently healthy landscapes.

This report includes:
1 an overview of grizzly beacology habitat requirements, threats to its habitat and survival,
First Nation andsovernment objectives and legal protection tools for the species;
1 an overview of indicators and methods used to assess the current condition of grizzly bears in
the Skeen&S]including limitations of the assessment;
9 results for each indicator, including descriptive maps, interpretation of those maps, and links to
further detailed maps and data;
9 asummary of the results and key contributing factors influencing the results;
a summary of other information on the current condition of glyzbears in th&keenaand
1 asummary of opportunities to enhance grizzly bear populations and habitat isBkbenaased
on the results outlined in this repart

=
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2 Grizzly BeaDverview

2.1 Species Status

1 COSEWIC statuSpecies of Speciabfern

9 Species at Risk Astatus: Special Concern

1 B.C.Conservation FrameworKkdigh priority for conservation

Conservation RanfMorgan et. al. 2019)

The Tveedsmuir and Upper SkeeiNass are classified db;
The Cranberry is classified as M4;

The Babine and Bulkldyakes arelassified as M3and

The Francois GBPlclassed as M2

= =4 =4 =

2.2 Species Information

1 General:highly mobile omnivores with large spatiabugrements spatial requirements vary
depending on distribution and availability of forage resources

i Habitat: grasslands and shrublands integrated with forests, subalpine meadows and forests, and
alpine areasflood plains and riparian areasvers, strams and lakes

9 Diet: forbs, grasses, sedges and other green vegetation in spring and early summer; lfirelitiaad
roots in late summer and fall; animal matter (ants, ground squirtglgulates other bearsand
salmon where availabjeéhroughout the year but especially in spring and. fall

1 Natural travel corridors mountain valley bottomsridgetops and riparian coridors.

2.3 Threats to Grizzly Bears

1 Industry: mining, forestry agricuture, andlineardevelopmentcorridor (transportation, oil and gas,
and hydro)contribute to habitat lossdlteration/alienationfragmentation and increagkaccess to
bearhabitat

1 Humans humanbear conflicts are threats to bear populatiothgsough direct mortality and indirety
through displacement from and loss of preferred habitateluding areas used for human
settlement and recreation

9 Climate changewarmer temperatures, less spring snowfall, and longer growing season may
positively affect springummer food sources; however, increases in-sgason drought may
negatively impact fall vegetation production; humbaear conflicts will likely increase gand uses
and habitat ranges expand ehift. Further, declines in salmon stocks triggered by changing ocean
conditionsmay lead to increases in humdoear conflict and decreased body condition.

2.4 Grizzly Bear Objectives and Legal Protection
A Provincial Gizzly BeaiConservation StrategfMOE 1995x & Y Ay G F Ay Ay LISNLISG dzA § @
YR FodzyRFyOS 2F aANRITTt& o6SFENB yR GKS S02a@ai(S)
A Forest and Range Practices Agolicy) grizzly bear accounts and measutieste are a few
estalishedgrizzly bear WHAs the Skeena E$lLes et. al. 2004).
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A Land and resource management pla(mlides) forthe Skeend&Skall for:
0 protecting critical grizzly bear habitat in WHAs

integrating priority grizzly bear habitats into connectivity corrslor

maintaining forest attributes suitable for high capability grizzly bear habitat

minimizing new roads and deactivating/restricting access on existing roads

minimizing negative humahear interactions through public education
0 maintaining economic opportutieés: bear viewing

A Wildlife Act hunting regulations; restriction of public access to backcoumtand Act, FRPAnd
[All-Terrain] Motor Vehicle Aellso enable access restrictions)

A Environmental Assessment Aanvironmental review andertification of major projects (e.g.,
mines, pipelines, hydropower generation) can set conditiorised to mitigation planning,
effectiveness monitoring, pre/during/post construction assessment, and compliance monjtoring
although most projects do not gelire the collection of population data nor is there a befafeer
effects assessment required

A GitanyowHuwilp Recognition and Reconciliation Agreemeiricludesmanagement direction for
grizzlybears with arobjectiveto provide adequate habitat to ensel ahealthy population ofyrizzly
bears(Appendixd).

A Skeena Region Legal Orders, Regulations, Policy, and Land Use $8aesal provincial level
objectives apply to the Skeena ESI values, many of these reference protections ofjttigbear
habitat or grizzlybear populations (Appendix 5).

o O O ©

2.5 Cultural Relevance of Grizzly Baarthe SSAF Nations

The following has been directly extracted from the summary of ESI Community Workshops (Four
Directions Managment Services 2017)

Healthy Habitats

Grizzly bears are healthy when they are on the territory eating roots and berries and not eating garbage.

Their health is expressed when their fur is nice (no patches missing), their coats are thick and shiny, and

they are large and plump. Grizzly beargddo have the access and ability to move throughout their

large territories. Healthy habitats need to have roots for them to eat at the edge of a river and plenty of

fish and beaver available for them to eat. When grizzly bears are in the area, thieg wdglhtrolling

beaver populations which helps sustain an overall healthy habitat as well. We know they are thriving in
KSIfdKe KFEoAdGrda ¢KSYy ¢S IINByQl SyO2dzyiSNAy3a GKSY
habitat to roam, there is a balance in theosystem, cubs are being born, and the species are robust

and healthy.

Impacts/Pressures

Impacts on grizzly bear populations include trophy hunting, poaching and overhunting in g&heral
loss of habitat and the fragmentation of their territory, humlabitation and encroachment into their
territory, and urban and industry development is also impacting the grizzly bear species. Development
such as road corridors and railways, logging/clear cutting, and mining are causing further pressures on
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grizzly beaenvironments. Their environments are also being impacted by hiking trails and access into
the grizzly bear territory, campers leaving behind food and garbage, overpopulation and less natural
food sources being available because of low fish returns, guluand climate change.

Cultural Uses

There has always been a deep respect for grizzly bears; they are sacred animals. Traditionally they hold a
very important spiritual significance in otachingsand we would use their grease, fat, and claws. We

would never hunt grizzly bear for food and know to never go to the wild celery area because that is

where grizzly bears give birth. It is considered taboo to talk about or mock them because they know

what you are saying if you talk about them. Grizzly bean®waso used istorytelling,but the stories

are not killing them because when ancestors tried to kill and cook the grizzly it turned into a cloud of
mosquitos and that is where mosquitos came from. Grizzly bears hold a spiritual significance for
teachingyounger generations and as such, deep respect is shown to them.

Protection Opportunities

To help protect the grizzly bears, we should be monitoring their populations and territories. We should

also be working to stop all trophy hunting, sport hunts, anel tise of their body part&Since the time of

the ESI Community Workshop there has been a moratorium on grizzly bear huRtimigction of their

environment is alsaritical,and this can include reducing clear cuts, human encroachment and littering,
andprotecting their food sources by enhancing our fisheries management practices. Education and

awareness are also important protection measures to take to ensure grizzly bear population

LINBASNDIF A2y ¢KAa AyOfdzRSa Syi2dNAYSF WIABE § KRIy @
attracted to communities by food and garbage. Greater awareness through enhanced communication

about where grizzly bears are, animal rehabilitation and relocation centers would also help protect

them.

The SSAF would like tecognize that Gitanyow artechnicalsubject matter experts and have
administered contractand led field programifor grizzlybearsfrom 20172018 Grizzly Bears a@ high
traditional, spiritual, andultural importanceto every Nation in the SAHR addition to the above
synthesis, a representative from the Gitanyow First Nation has submitted the following narrative
regardinggrizzlybears:

ThegrizzlybS 1 NJ 6 f AlAQAYAaESO A& | KAIKE& NBIINRSR | yAYI§
signifiance dating back thousands of years. There are adawaak (oral history) which speak of the

relationship between humans and grizzly bears, and several of the totem poles in Gitanyow have grizzly
ayuuks (crests) depicted on them. Grizzly meat is sometimes ghate not necessarily a staple of

traditional diet. The fur and claws are used in shamanic regalia primarily. Today, Gitanyow continues to
support a ban on trophy hunting of any animal, including the previous trophy or sport hunting of

grizzlies around th Kitwancool Lake area and the Hanna Tintina area primarily. Grizzly bear habitat is
protected in the Gitanyow Lax'yip Land Use Plan, as both habitat complexes and specifiethdrals®

through Forest Ecosystem Networks to protect travel corridors
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2.6 Bahne GBPWarrative

TheBabine GBPU, until recen(®017) wasopen for resident and nonesident hunting. All types of
humancaused mortality are tracked to ensure mortalities do not exceed established maximum
allowable limits Babine River CorriddtrovinciaPark and Babine Mountain Provincial Park provide
some habitat protection for grizzly bears in the Babine GBPU. Development of Wildlife Habitat Areas
(Grizzly Drop and Klaytahnkut) specifically for grizzly bears is curoewigyway During peak salmon
runs, the Babine River is a major attractant with adjacent populations of bears travelling through key
mountain passes, such as the Kotsifiee Babine GBPU has been identified as a priority unit for
monitoring, and evaluatingopulation, distribution and connectivityue to high mortality and human
presence the Babine is ranked as M3 of medaanservatiorconcern.

2.7 Cranberry GBPU Narrative

TheCranberry GBPU was, until recentpen for resident and nonesident hunting. Altypes of human

caused mortality are tracked to ensure mortalities do not exceed established maximum allowable limits
although the remoteness of the GBPU render enforcement very diffithidt Cranberry GBPU has been

identified as a priority unit for momitring, and evaluating population, distribution and connecigind

a population monitoring project was initiated in 208K S O2y a i NHzOlG A2y 2F ./ | & RN
Transmission Line through the GBPU was a significant development in the last decadelahd hotit

closure, became known as a popular hunting spot for grizzly and black bear that were attracted by early

seral vegetation emergence in the spring. The mountainous portions of the GBPU remain a stronghold of

core habitat due to limited industriglevelopment and acces$§he Cranberry is ranked as a M4, low

conservation management concern.

2.8 Bulkley-Lakes GBPU Narrative

The BulkleyLakes GBPU ranks in the middle of the NatureServe scale (M3)amsidereda medium
management concerwith many facbrs contributing to its rankThe BulkleyLakesGBPUvas, until
recently,open to resident and nonesidentgrizzly beahuntingexcept forone area Resident hunter
effort was historically spatially separated intoifnited Entry Hunt zones with no huntig in WMU 6

03a Movement of grizzly bedrom thewestinto the GBPlk expected to be low as thdorth Coast
GBPUs classed as somewhat isolat€toximity to human activities (communities, highways) increase
probability of nonhunt grizzly bear mortalitieand contribute to the un@® isolation. The Bulkleyakes
GBPU has been identified as a priority unit for monitoring, and evaluating populdisdrbution, and
connectivity.

2.9 Francois GBPU Narrative

The Francois GBPU has been closed to hunting sinced?2@1i® an apparent prior overage in the
allowable annual humanaused mortality limit, a reduced modelled population estimate in 2011 and
the fact that no female harvest has occurred since 1986se all led to the closure of the licensed
harvest. Humadbear conflicts continue to be reported ttmnservation officerg¢e.g., a sow with 2 cubs
at a local abattoir in 2013 near Bickle Lake), butlével of unreported human caused mortality is likely
under-estimated in the modelConfounding the situation is the ecological and geographic distance to
the nearestgrizzly bear inventory. The modbased estimate of 58 bea(as reflected in the 2020
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Provincial population estimatd)as been accepted but is below historic habivased estimates and
local anecdotal information

Highway 16 and a lonagstablished agricultural and human settlement zone bisect the unit and

North/South population linkage isgotential concern. Current and recent high levels of logging activity

in the northern halfis creating additional large areas and amounts of early seral, removing some of the
last remaining forested linkages; this will further add to concerns around fepeataeability and

home-range establishment and illegal kills. While bears are quite capable of swimming across Oosta
Lake (also Francois & Babine Lakes), historic movement permeability has been affected by the reservoir.
Humarnconflict kills associateditin cattle farming in the Southern half of the GBPU further compound
movement and colonization potentiallhe Francois GBPU has been identified as a priority unit for
monitoring, and evaluating population, distribution and connectiaityl is ranked as MRigh

conservation management concern.

2.10 Tweedsmuir GBPU Narrative

The Tweedsmuir is ranked as M&rylow management concermlthough a large stable population,
there are issues related to the public recreational viewing in the Atnarko. However, there isgaingn
monitoring program improving understanding.

2.11 Upper SkeendNass GBPU Narrative

The Upper Skeenrldass is ranked as M&erylow management concern. This population unit is
considered to have a stable population and is well connected to adjacent areas. Due to lack of
population information the Upper Skeefdass GBPU has been identified as a priority unit for evaluating
population, distribution and connectivity
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3 Overviewof Indicators

The current condition of grizzly bears in tBkeena ESreawas assessed in 2085d 2019usingten
indicators. Some of the indicators used 2019 available datdpbews: population status, bear density,
and female mortality. The remaining indicators used 2015 available @atandicators individually and
(in some cases) collectively describe the status oflgrizear populations and habitaélative to broad
objectives for grizzly bears (described above).

Table3.1 Grizzly Bear Indicators

Indicator Description

Population Indicators

Population gatus The conservation status of ea@BPUhs determined through / Qrézly
Bear status assessmefMorgan et. al. 2019)

Bear [2nsity Theestimatednumber of bears per 1000 Krwithin each GBPU

Mortality Rate Percent female mortality over past 10 years

Cae Security fea Patches of secure grizzly bear habitag( is, areasvith minimal likelihood
of human use) greater than 10 Kwithin alandscape unitl{U.

Front @untry Urban and rural landscapes (includergas accessible wyral roadswithin

2 hours travel time from cities) that have relatively high human density
and/or nontnaturalas well as grizzly bear attractants (e.g., livestock, gre
crops, fruit trees, human food, garbage)

Hunter Day Density = The number days per year that wildlife hunters occuMjdlife
Management Units\WMUS.

Road Density The total length of roadsr(cludingpipeline corridors, transmission line
rights-of-way, and rail lines) divided by total LU area (kmdkm

Habitat Indicators

BEC Mieberal Dense The amount of BERid-seral denseconifer forest within each LU, to

Conifer represent areas of subptimal forage production

Quality Food The capability of ecosystems to prazk vegetation that is foraged by
grizzly bears (e.g., forbs, grasses, sedges, berries), measured as high
very high capability areas within the broad ecosystem inventory.(BEI)

Quality habitat The amount of high capability grizzly bear habitat within a LU that is

protected protectedin conservation areas and wildlife habitat areas

SeeAppendix 2dr a concepal model that illustrates how the indicators work together to influence the
functions and processes that support grizzly bear populations and hahbitéihe next section, ta

approach to assessing each indicator is explained in more detail to help reviewers of this report
interpret the resultsFor more insights into the grizzly bear assessment methodology and data sources,
refer to thelnterim Assessment Protocol for Grizzly Bear in British Columwdigion 1.Z0ctober2020).

4 The core indicators are the primary flags for identifying potential sources of risk to grizzly bears. The supplementakiadidéndices are
intended to pravide more detail and contextual information for informing decisions.
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4 Assessment Results for each Indicator

Assessment results for each indicator are presenteth maps, a brief description of the indicai@r key
to interpreting the resultsanddescriptionthat elaborates upon theesults witha discussion of: what
the results mean; relevamontributing or causal factors; supporting numerical data where it is useful;
limitations, if any, in the utility of the results; and, any other relevant local information (such as
complementary research, inventory, monitoring, or cumulative effects aaajyhat would help clarify
the current condition of grizzly bears relative to the indicator.

Important Note

It is important to emphasize that units (primarily landscape uhités) flagged as higher risk
to grizzly bears do not necessarily equate to areas of actual adverse impacts to grizzly be
populations or habitat. Higher risk and flagged LUs are intended to point regional speciali
andFirst Nation and Provincial leadecsareas that may warrant further investigation and
analysis prior to determining whether or what management (mitigation) response is

Although data for the indicators was gathered at multiple scajgémarily the GBPU and WMWcales

¢ all of the indicators except population status (which reports at the GBPU scale) extrapolate and report
results at the much smaller Escale to inform resource management planning and decisiaking at
strategic, tactical and operational scal@sle to vasnumbers of LUs within the assessmehg

descriptionfor each indicator typically discusses results at the GBPU level.

4.1 ConservationrRank

Indicator ./ Aa LI NI 27F bl (dzNBide NaBWBrRaéf nogpfit i S Ny

Description conservation programs. NatureServe is dedicated to providing scientific and
technical support, and information for species status assessment. Species anc
ecosystems are assessed using standard criteziading threatdNatureServe
2012) The threas are based omternationalUnion of Conservation ofNature
(IUCNXlassificatio(lUCN 2020)The values obtained for criteria such as
population size, long and sheterm trend, genetic isolation and threats are
SYGSNBR Ayld2 (KS NiBafwaydsvwélapedbl YatureSelvé ta
provide a standardized ranking methédatureServe 2012NatureServe modified
the NatureServe Element Rank Calculator under the guidance of internationall
recognized BC basepizzlybear biologists Dr. Bruce Mdlan and Dr. Michael
Proctor to be used to enable the assignment of conservation concern rank to t
t NPGAYyOSQa D.t! ao

The Province has applied the modified NatureServe ranking methodology and
calculator to assign a conservation management concern i@ngach of the
t N2 @Ay O Fomekmaynot¢elitedsEach GBPU is assigned a rank that reflect tt

5 Forbear density and mortalitindicators, data was also gathered biynited Entry HuntlL(EH zone within WMUs.
6 LUsmore closely approximate the sizeade to several adult female Inee ranges.
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Interpretation
Key:

Assessment
Results

Description

(0]

(@]

.t Qa L2 Lz F G A 2y canddeBograpfiRisolatidds ssRVEI as <
threats to bears and their habitats (M1 to M5; ranked highest to lowest
conservation concern)n general terms, categories M4 and M5 replace the
LINBGA2dza WAl 088 QIQBISF2AR IRVA &R
category, where M1 requires the most urgent conservation management focus

This modified methodology onsistent with the Ministry of Environment and

/[ tAYLGS / KFy3aSQa Hnmp DdzARFYyOS F2NJ
Ecosystems at Ri$ENV2015F | Y R b | {CoabER/&tighNeIAB0 &
Assessments at the species level. The approach is also aligne@Q®EWIC,
IUCN, Natureserve and speciesel threats analyses used in provincial and
national recovery planning processes.

The NatureServe assessment considers a set of IUCN threats; specifically: 1)
Residential & CommerciBlevelopment; 2 Agriculture& Aquaculture; 3) Energy
Production & Mining; 4) Transportation & Service Corridors; 5) Biological Resc
Use; 6) Human Intrusions & Disturbance; and 11) Climate Change. Indicators
the CE protocol (human caused mortality, hunter density, and roaditl provide
AyLidzia G2 GKS t NPGAYyOSQa bl (dz2NB{ SNIX
density (threat 4), bear mortality, mid seral forest condition and hunter density
(threat 5), and front country (threat 6). The CEF protocol habitat praincti
indicators reflect the effects of threats 1 and 2 but are considered differently th
in the NatureServe assessment.

The conservation concern ranking isigh-levelsummary of overall threats,
genetic isolation, trend and population size; whereas @€ protocol provides
other specific indicators to make direct linkages to grizzly bear management
objectives, practices and actiotise conservation concern ranking provides an
STTSOGADS WNRfft dzZJQ 2F GKS 02y a SoNDI
provide the direct management linkages that are part of the CE protocol.

1 Each GBPU is identified ey low,low, medium, high, or extreme

1 Medium, high and extrem&BPUs are flagged for management attention.

1 Referto Table 5.1 and Figure 5.1

Tweedsmuir and Upper Skeeh&ss are classified as very low conservation concern
(M5);

The Cranberry is low(M4);

The Babine anBulkleyLakes are medium (M3); and

The Francois GBPU is of high conservation cor{hrequiring the significant
management effort to ensure itengterm sustainability.

28



Table4.1. Population UnitSummary Tabldy GBPU

H- # 0O s ated atedBear De ota B
dead Populatio pea 0[0[0 Area

Babine 19 M3 - Medium 313 23 13,743
Bulkley-Lakes 34 M3 - Medium 439 20 22,244
Cranberry 9 M4 - Low 352 31 11,481
Francois 8 M2 - High 58 7 7,778
Tweedsmuir 3 M5 ¢ VeryLow 368 22 16,661
Upper SkeendNass 5 M5 ¢ Very Low 755 47 16,083

29



Fox

Grizzly Bear
Population
Status - 2019

Conservation

Rank

I Never Assessed
Very Low (M5)

1 Low (M4)

- Medium (M3)

I High (M2)

[l Extreme (M1)

T N iBaz

Upper
= Skeena_ 1681
1258 |p i 5

Boundaries

[ ESI SSAF Boundary
Grizzly Bear Assessment
Units (Landscape Units)

D Grizzly Bear Population
Units

e #2232 |

:f ‘218q

W) 288 |\ \F
=627 “Tweedsmuir:

/o \2200 2
725 ) ;
o2,
~964 2200
e 1248
173

21'?2 =

7

0 50 km
L
Document Path: V. Proj\P17_Skeena_ESIW _Condition_Skeena_ESI_CE_8 5x11_Cultural_Portrait_10_6_Masked_20190920.mxd

Figureb.1 Grizzly BeaConservation RankM1, M2 and M3 GBPUSs require more conservation

management attention¢ Skeena ERast Area

30



4.2 Bear Density

Indicator This indicator reports the number of bears per 100¢ krom field-based

Description population estimatedvased on aegression modglMowat et. al. 2013)Bear
densitiesare generated for GBPAWMU/LEH Modelgenerated bear density
estimates may be revised based on ldaadwledge.

Interpretation: § Bear densities greater thatD bears pe000 kn% are lower risk.

Key: 1 Bear densities less than 10 bears per 1008 &ra higher risk and arflagged;
management considerations are recommended when reviewing-tese:d
decisims in these areas.

Assessment  See Figure 5.2
Results:

Description:

Bear density estimates for tHeSI GBPUs ranfyem a low of7 bears per 1000 kAito as high ag7
bears per 1000 ki At the LU scale, grizzly bear densities range from a |®38fto a high of 48.29
bears per 1000 kfn Population estimates per GBPU range from a low in the Francois GBBgrizizly
bears to a high of55in the Upper SkeendNassGBPU (Table 5.1).

Based on the regression modekults,bear densities within th Skeena E@ke variable, but follow a
trend of decreasing bear density in the central east, and increasing densities to the north, south and
west. Francois GBPU and southeastern Bulklekes have been flagged fxceptionally lowbear
density(<10 beas per 1000 krf). Directly north and south of the exceptiondlbyv-densityarea, bear
densityincreaseso 10-<20 bears per 1000 khin the BulkleylLakes, Babine, and Tweedsmuir GBPUs.
The highest bear density LUs in this region do not exceecb@beas per 1000 krhand are found
contiguously in the Upper Skeeiassscattered along the western extent of Bullkdegkes and
Tweedsmuir GBPUs.

At the GBPU scalB,of the 6have predicted bear densities of >10 bears per 1000 (Kiable5.1). At the
LUscale 14 of 78 (18%) are flagged based on grizzly bear estimated population densities of less than 10
bears per 1000 kfn The LUs withear densites of 1620 bears per 1000 khthat are flagged for
management attention include LUs within theancoisBulkley-Lakes, Babine, and Tweedsmuir GBPUs.

Theregressiommodel used to estimate bear density relies on several indicators, including precipitation,
which is the main indicator of plant productivity (the capability of ecosystems to produce vegetation
grizly bears rely onPDue to the uncertainty associated with grizzly bear population and density
estimates for theSkeen&S|field-based population inventoriesould be necessary in representative
ecosystems across the region to provide validated estimii@issupport appropriate management
(mitigation) responses to the indicator results in this report. temmendedhat representative
ecosystems across the regitrat are considere high prioritybe sampled
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4.3 Core Security Area

Indicator This indicator reportghe prevalence o€apablecore security areas, which are

Description patches othabitatgreater than 10 krwith minimal likelihood of human ugg@s
defined by distance to accesm)d are composed of capable habitat. Where
capable habitat is defined by an interpretation of Broad Ecosystenmiome
(BEI) units which have been rated for grizzly bear habitat capability across tt
province and are divided into six classes (veryHighigh2, moderate3, low4,
very low5, nit6) with classes & defined as capabl@hese areas are large
enoughil 2 | O02YY2RIGS | FSYIFtS aANRTihEE
areas unlikely to have human activityde roads, settlement areas, recreation
areas, industrial areas). To adequately buffer grizzly bears from humans, the
areas must be 500 metres more from human infrastructure and activity.

Interpretation  LUs withmore than60% of the area in core security areas pose a low risk to
Key:. grizzly bears.
1 LUs with less than 60% of the area in core security areas pose a higher risk
grizzlybears andare flagged for management attention.

Assessment § See Figuré.4
Results:

Description

Connectivity of core security isdicated as occurringcross the northern Upper Skeehiass GBPU

which connects to contiguous core security in the northern extents of the Cranberry and Babine GBPU
(refer to figure5.4). The southern Tweedsm@PBU also has high connectivity of core security and
continues io the southern and centrals LUs of Bulklsgkes GPBU and into the south of Cranberry
GBPLportion of the regionAs with other indicators, there is a deficit aire security habitat along the
central easterrpart of the region.Theratio of core secuty area (viable habitat) to nenore security

area (humaroccupied areas, including roads) within each GBRummarizedn Appendix 3.

Given that core security areas must be 500 metres or farther from human infrastructure and activity, it
is not surprising thatlpper SkeendNass and Tweedsmuipntain significanabundanceof core

security and Francois contains a defidibhe areas thatontain abundant core habitat connectivibgcur
largely in mountainous regions or within protected Provincial Pafke.FrancoisGBPUencompasss

urban and agricultwal areas, and high concentrations of industrial roads, corridors, and infrastructure
associated with utilities, forestryand an LNG pipeline under constructiés noted in the Grizzly Bear
Overview &nd Appendix 1), industrial roads (and permanent corridors) are the primary means for guide
outfitters, hunters, trappers, and recreation enisiasts to access the backcountry.

The ratio of core security area (viable habitat) to rwame security area (humaoccupied areas,
including roads) within each GBPU is described in AppendiralBle3. Mortality risks are higher in
subpopulations witHower ratios of core security to remaining occupied habitats.
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4.4 Mortality Rate

Indicator Humans are the main cause of grizzly bear mortaditgl the majority of human

Description caused mortality occurs near human occupied areas org@actor et. al.
2018) Bears die at a disproportionate rate when they are close to active roau
and people who use #roads are armedMortality may occur from mistaken
identity kill, humanbear conflict §elfdefence kill, management control kills,
landowner defenceof-life and property), illegal reported harvest, or vehicle
collisions.

Thisindicator reports humarcaused beamortalitiesper GBPU (as reported in
the Compulsory Inspection DatabalgglD) comparedto areaspecific morality
limits®. Mortality limits may vary but are capped at 6% of a grizzly bear
population within a WME Further, the Grizzly Bear Harvest Management
Procedure (under thVildlife Ac) sets the limit of no more than 30% of this
mortality being female bearg@veraged over a fivgear allocation period)MOE
2007).

BC uses-6% as the range of mortality for interpreting population risk (1.33 tc
2% female), with the higher values associated with units verified to have hig
recruitment rates. Research indicatégt human caused mortality can be as
high as 10% (3.33 % female) and still be sustainable in some places.

Interpretation 1 Results for each WMU are extrapolated tdJ.

Key: 1 A LU is flagged for management attentiothié percent femalenortality of
the estimated total GBPU grizzly bear population compared against mor
reference pointsaveraged ove2008 to 2017The flag is triggered if the pel
cent female mortality is greater than 1.33%, such that:

o 0to 1.33% is negligible risbelow 4% total,

0 1.33to 2% is low riskbelow the 6% total,

0 2to 3.33% is moderate riskabove 6% but below possible
maximum; and

o0 Above 3.33% is high rigkabove absolute maximum of 10% total.

Assessment § See Figure 5.3
Results:

Description

8a2NIlfAdGe tAYAGA F2NJ S OK CAAK g 2 Af RGrikzy BearNdArdeht MghaderheBt S&A G 6 € 7
Procedurg2004). Mortality limits include known mortalities plus an estimate of unknown huozarsed mortalities.
9 Mortality limits are etablished by limitegentry hunt (LEH) zones (within WMUSs)
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In the CIDreported mortality losses fall into six categories: hunting, animal control (to address human
bear conflicts), illegal hunting, piekps (grizzly bears found dead, with cause of death unspecified), road
kills, rail killsand trappng.

From2000-2013 theCIDreported grizzly bear deaths fahe six GPBUs within the Skeena ESI total 618,
with 433 (72%) the result of hunting, 126 (20%) the result of animal control, (6%) the result of illegal
hunting, 4 (1%) unspecified (piaps), 5(1%) the result of rail kills, 2 (<1%) the result of road kills, and 1
(<1%) the result of trapping.

Important Note

In December 2017, the BC Government announced a provincial ban on grizzly bear hunting (other thg
hunting by First Nations for foodycial and ceremonial purposeshhis decision will affect future
management of grizzly bear mortality by the region, especially given that hunting has traditionally
accounted for the vast majority of mortality the province

Results suggest the annuailortality exceeded regiondimits inseven WMUgsee Figuré.3)and only

the Babine and Bulklelyakes fail at the GBPU scale (both Low) due to an extensive amount of their area
is flagged at riskExcessive mortality is identified as a ristheBukley-Lakes GBPWith WMUs 609B

in the north as low, high in WM-B4A in the east and high (WMU03) near the major resource

industry hub, the District of Kitimaln the Babine the WMU-68 is at Medium risk-ighrisk from

mortality is identifiedin WMU 508C in the centralweedsmuir GBPRdssociated with the Bella Coola

river, andthe Cranberry WMUs-80A and €15B are flagged as Low

High to moderatdevel mortality is likely a cumulative effect of multiple types of lamrcaused
mortality within the LUs. The Iolevel mortality in most of the LUs across the Skeena ESl is likely a
result of complicated terraifcoastal mountain range and inlets) and the low density of-aigghroads
found within this region

Unreported nortality due to hunters who shoot bears as a defense mechanism, at remote camps due to
bearhuman conflicts, and on farms/ranches is diffidoliestimate There are many anecdotal reports
where people shoot bears to protect people or livestankd do notcontact Conservatio@fficers due

to fear of charges. As a result, this indicator should be interpreted cautiously and thastihartality

could be larger or smallevith a high degree of uncertainty
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4.5 Hont Country

Indicator This indicator reports the proportion of eatiJthat isconsideredront country.

Description Front country includes both urban and rural landscapes that have relatively f
human densityas well agyrizzly bear attractants such as livestock, livestock
carcasses and feed, grain crops, fruit trees, and human food and garbage. T
indicator includes areas of human settlement (including communities and
agricultural areas) as well as high use rural roads (roads up to 2 hours travel
from cities).

Interpretation  § LUs with less than 20% of the area in front country are lowtoiskizzly bears.
Key: 1 LUs with more than 20% of the area in front country are higher risk to grizz
bears andare flagged for management attention.

Assessment 1 See Figurd.5
Results:

Description

The likelihood of humatbear encounters (andonflicts) and consequent risk of bear mortality in the
front country is high.The proportion of front country is very high throughahe central GBPUs of the

ES] associated with a likelihood of humdpear encounter of over 80% (see figi®). In mostGBPUs
throughout the provinceareas of front country typically correlate with areas of core security dgficit
which is the case for thBkeena ESIThese areas of high front country align with the major roads that
link citiesand villagesicrosshe region; Hwy #20 to Bella Coola, Hwy #16 linking Burns Lake, Smithers,
Terrace and Kitimat, and Hwy # 37 that extehbbrth from Hwy #18inking Kitwanga, Gitanyow, Dease
Lake and beyondlrhe majority of the northern and southern GPBUs (Upper Skdasaand

Tweedsmuir) contain low areas of front country as road density and towns in these areas are much
smaller and less dense; resulting in-2@% likelihood of a humabear encounter

The proportion of each GBRIgsignated afront country versus bek countryis described in Appendix 3
¢ Table4.

The frontcountry environments in the Skeena ESI East region are not really comparable toduoitty
environments in the lower mainland, Okanagan or much more densely populated areas. That said,
grizzly nortalities do still occur as we witnessed in the 2017 season where grizzlies were killed in many
communities throughout the regioWe still have the potential for much improved management of
attractants and education of residents that could significadgrease mortalitiesThe village of
Gitanyow is an example of a community where bbeaman conflict management has improved. In 2012
there were five grizzly bears killed in Gitanyow rethib unmanaged attractant<Charges were laid that
year related tonot removing attractants and subsequent killing of bears, which were supported by
Gitanyow Hereditary Chiefs. Since that year there have been zero grizzly bears killed in Gitduiyow
decrease is believed to be direpart tothe consequences for the kilg of the bearsbut also largely
supported by theactiveGitanyow Lax'yip Guardigmogram The[ | E G@addiads are the driving force
in the Gitanyow community in terms of leading engaging discussion and fostering pittjaetant
management with community members, playing vital role in avoidingearhumanconflictsituations
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before theyarise
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4.6 Hunter Day Density

Indicator This indicator reports average annual hunter day density, which is the numbt

Description days per year (calculated ovebgearperiod of 20132017) that wildlife hunters
occupyWMUs.The number of hunter days per Kis reported byLU Note that
this indicator eflects activity of all huntersnot just grizzly bear hunterbecause
it captures the direct mortality risk to grizzly bears caused by people on the
landscape with firearms who may kill a bear in a conflict situation or incident:
hunting other specige (when the grizzly bear hunt was open)

Interpretation | Average annual hunter days greater thaB7Zlkm? are flagged as 4igh risk to
Key: grizzlybears andare flagged for management attention.

Assessment 1 See Figuré.6
Results:

Description

Hunter day density iw to moderate throughout the northern and southern portions of the Skeena,
particularly in Upper Skeerdass and Tweedsmuldunter day densitys highest across the central
portion of the Skeena ESI, with the higheshsdity along the eastern boundary of the Francois GBPU.
Areas of high hunter day density corelate roughly with areas of high proportiondéamnity

environment (Figure 5.5) and areas of high road density (Figure 5.7). Hunter day density within each
GBPUsdescribed imlAppendix ; Tableb.
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4.7 Road Density

Indicator
Description

Interpretation
Key:

Assessment
Results:

Description

This indicator reports total length of open roatiéas well as pipeline corridors,
transmission line rightsf-way, and rail lines) divided by total LU area (kmfkm
Most grizzly bear deaths occur within 500 metres of a road or other corridor,
are the result of humaibear conflicts, poaching, or asllons with vehicles and
trains. Furthermore as road density increasedisplacement from kelgabitats
near roaddncreases, leading to habitat lggsagmentation andpotential loss of
access to key food sources, and ultimately to mhecbf grizzly begpopulations.

Data used is based on a 2015 consolidated road coverage used Provincially
assessments (see Provincial Grizzly Bear protocol for description of all data
sources). Future iterations of this indicator anticipate using local data totapd:
the road inventory

Class (Negligiblerisk] Roadless densities of 0.RG/km?are norisk to grizzly
bears

Class JLow risk] Road densities of.01-0.30 km/km?are low risk to grizzly
bears.

Clas® [Moderate risk] Road densities of 0.310.60 km/km?are moderate risk
to grizzly bears.

Class 3 [High riskRoad densities of 0.610.75 km/kntare high risk to grizzly
bears.

Classes 4 to 7 [Very High risoad densities greater than 0.75 km/kamne very
high riskto grizzly bearsS. This group [Very High road density] has been furthe
split into 4 sukclasses to provide more detailed information on road density.
This level of result gradient is intended to assist in communicating risk.

See lureb.7

Risks to grizzly bear populations and habitat correlate more with road density than any other indicator,
for two key reasons: most grizzly beaortality from human encountersccurs within500 metres of a

road, and enselyroaded areas are avoided by giighears Asroad density increasedt leads to

habitat loss and fragmentation, population isolation, and population decline over time

The highest concentration of roadsindicated as occurrinigp the FrancoisBulkleyLakesBabine and
CranberryGBPW. Road density is highest along Hwy 16, and around cities such as Burns Lake, Smithers,
Terrace and Kitimat.

10 Note that this indicator does not include roads that are permanently deactivated or closed to access.
1 These road density thresholds are based on several research studies, most notably Banangenhouse, 2014.
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There areanumberof ! Qa GKIF G FNB y2aG Tt HrahSdensfyZNdsYang2, ISYSy i
<0.60 km/knd). These areasccurin the Upper SkeendNass, Tweedsmuir and northern Babine GBPUs

as would be expectenh the more mountainous and remote parts of the region (see figui®. Areas of

road density within each GBRide described ilppendix 3; Table6.
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4.8 BEC MieSeral Dense Conifer

Indicator This indicator reports the amount of makral? dense conifer forest (by BEC

Description zone) within each Lt represent areas that arsub-optimalfor forage
production Open canopy forestsupport greateberry productionwhich isan
important food source for grizzly bearkhis indicator flags potentidlUs where
forage supply could benaissuefor grizzly beadue to excess mideralforest in
certain BEC zonélkat could be rectified (through management respossach
as capping the amount of mid seral conifer dominated stands at 30% and/ ot
reducing stocking standards on selected sigies in the GastalWestern
Hemlock (CWH)interior Gedar Hemlock (ICHand $ib-Boreal Soruce (SBS)
zones.

The forest cover data used is based on 2015 inventory. Future iterations will
reflect recent fires and harvesind more direct measures of foragapply.

Interpretation § LUs with less than 30% of area in m@&taldenseconifer are low risk to grizzly
Key: bears.
1 LUs with more than 30% of area in rsidraldenseconifer are high risk to grizzly
bears and are flagged for managemattiention.

Assessment § See Figuré.8
Results:

Description

In the Skeena ESea optimal forage supply for grizzly bears is associated with mature,-caeopy,

mixed forests, alpine meadows, avalanche slopes, andéi@fationregenerating burns that yield high

berry densityMid-seral conifer forests areonsidered Sda ARSIt X | yR ARSFIffe& R2Yy
30% of the seral stages represented by forested areas watyBEC unit within a givdandscape unit.

When a BEGnit reaches >30% mskral, dense conifer representation within a given LU, it is flagged.

There are9 LUs flagged for management attentibecause the landscape units contain more than 30%
mid-seral dense conifer (and therefore contain syjiitimal foragesupply for grizzly bea) in the Skeena
ESI. These LUs are located in the east of the Francois, Babine, and Tweedsmuir GBPUs 8 figure

There are a number of LUs indicated as havisgfficient datadue to lack of ecosystem and age
information; as suchgconditions for this indicator are unknown in those areBsese LUs fall within the
BulkleyLakesand Cranberry GBPUSs.

The majority of LUs across the GBPUs that make up the Skeena ESI are notrflagged) they
contain less tha30% midseral denseanifer (and therefore containptimal forage supply for grizzly
bears)

12 Mid-seral dense conifer forests are typically 40 to 100 years old depending on the ecosystem (Biodiversity Guidebook, 1995).
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4.9 Quality Food

Indicator This indicatois anassessent ofthe amountof quality food sources available t
Description grizzly beard-or the purposes of this assessment, provincially available data
forage was limited to salmon biomass and higipablity areas. Information on
ungulate density (for example) is intended to be used in the future, as
information becomes availableCimate change may be contributing to salmon
declines and their future availability could be a risk factor for grizzly bears
accessing quality food:he quality foodindicatorassesses the potentiaf LUsto
producefood forgrizzly beas by
1. >10,000 kg Smon (sum osalmon kg by LBvailableannually on average,
based on historic returngdepicted on the results map as blue cross
hatched LUS)
OR
2. 50% of Landscape Unit with BEI High or VWighCapability® (vegetation for
forage). Depicted on the restd map as solid green shading of a given LU

3. In some regions, there are LUs that meet both of the above requirement
(>10,000 kg salmoANDhigh/very high BEI capability for >50% of the LU)
Where these cases occur, they are indicated on #sults mapby a
combination ofsolid green shading withl@ue crosshatch overlay.

Interpretation § Quality food is consited present if more than 50% of the ld¢lassified akigh
Key: or very high capability BEI
1 Salmon is considered present if greatiean 1Q000kgis availableon average
(sum of salmon kg by LU)

Assessment § See Figuré.9
Results:

Description

The productivity of vegetatioacrosshe Skeen&ESkcosystemss complex The mountainous terrain
creates a diverse array of ecosystems from high alpawesystemso dense riparian forests;

additionally, numerous inlets extend inward from the coast to drain major rivers and drainage basins
that range further into the regionJust less tharhalf of the LUs in this region are assessed as having
highly quality food fogrizzlies andre distributed along lower elevation mountainous landscape or
major rivers. Areas of poor food quality are located in areas of extremely high elewatamincide with
areas of human development.

Anotherappropriate indicator of habitat capability for grizzly bears in 8keenamay be the presence
of terrestrial protein, primarily ungulatesAs salmon stocks decline there is potential for bears to
increasingly target ungulate$his source of food is not included in this indicator at this time.

Bag/ LI oAfAGE@ed NBFSNE (2 LRGISYyiGAlf LINPRAOMEOAPAEAGRIE &KGEDKI NB
productivity with present vegetation).
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4.10Quality Habitat Protected

Indicator
Description

Interpretation

Key:

Assessment

Results:

At a coarsescale, Broad Ecosystem Inventory (BEI) units can provide an estimat
habitat capability for abundance of seasonal food. At a 1:250,000 scale, BEI ha:
used to rate grizzly bear habitat capability and suitability across the province int
classegvery highl, high2, moderate3, low4, very low5, nit6)'. At a finer scale
(1:20,000 or sometimes 1:50,000), Terrestrial Ecosystem Mapping (TEM) or
Predictive Ecosystem Mapping (PEM) can provide more precise infornititume
iterations of habitat eapability for abundance of seasonal food can be enhanced
using these finer resolution inventories.

Conservation areas provide some level of habitat protection or restrict some hur
activity and include provincial parks, national parks, wildlife manageémeas,
visual quality areas, et¢see Provincial Grizzly Bear protocol for a full list of
categories used for this assessment).

Habitat protection has two indicators:
1. Habitat capability This indicator reports the amount of highd very high
capability* grizzly bear habitat within BUthat isunder some form of legal
protection(e.g., parks, wildlife management areas, old growth manageme
areas indigenous protected areasHabitat capability for grizzly bears is
categorizednto six classes from very high to nil in the BEI.
2. Wildlife habitat areasThis indicator reports the presence or absence of
conservancies that contribute tgrizzly beahabitat protection within a LU

Habitat capability:

1 Class 1LUs with>60% of very high and high capability habitat protected ar
low risk to grizzly bears.

1 Class 2L Us with 30 to 60% of very high and high capability habitat protect
are moderate risk to grizzly bears.

1 Class 3LUs with< 30%o0f very high and high capability habitat protected ar
high risk to grizzly bears.

Wildlife habitat areas:

1 1f>0.05% of the LU comprises grizzly bear WHAs, WHA®as&lered
present.

1 If <0.05% of the LU comprises grizzly bear WHAs, WHA®asa&lered
absent.

See Figuré.10

4 Capable habitat is an area that, under optimal natural conditions will provide grizzly bear life requisites.
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Description

In the Skeena ESB of 78 LUs (6%) have greater than Gif%igh-capability grizzly bear habitat
protected(e.g., in parks, wildlife management areas, old growth management areas, and WHAs for
other species) These LUs are concentrated primarily in the south of the @iameeir GBPU, in the areas
of Tweedsmuir Provincial Park; a few additional LUs with @&Q8igh-capability grizzly bear habitat
protected area are scattered the BulkleyLakes, Cranberry, and Upper Sked&tess GBPUs.

A total of 16 LUs (21%) in tiskeenaESI area were assessed as havir§@dof high-capability grizzly

bear habitatprotected and are scattered evenly across the six GPBUs. The remaining 57 LUs (73%) are
assessed as having less than 30%igh-capability grizzly bear habitgrotected. The LUs with the

lowest amount of higkcapability habitat protected are concentsal in the 5 northern GBPUSs.
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5 Interpretation and Key Drivers of Results

The following section provides a concise summary of the assessment results for each of the indicators
along with an interpretation bthe key drivers that influence these resul@mmentary is provided to
identify where attention is needed to improve assessment reswiisin the Skeena E@rea Finally,
potential next steps for improving and enhancing grizzly bear populations dnthhi the region are
summarized.

5.1 Summary of Assessment Results

Based on their assessment of the abdw@dndicators,regional specialistand First Nations of the
Skeena ESlggest resource managers focus attention on the highest utilitigators: ore security
area, hunter day density, road density, and quality habitat protected.

In addition to the indicators assessed in this report, other indicators worth exploring fkéena ESI
include:presence of black bears in grizzly bear habitat (comipefiandthreats associated with
backcountry recreatiofii.e., high use trails can displace beasheasure of connectivity would also
provide a good indicator.

Future environmental and industrial trends will be important to consider when determining next steps
for managing grizzly bear populations and habitat inSkeengESI For example:

9 Liquified Natural Gas (LNG) pipeline construction and-posstruction;

1 past logging will create more closednopy forests in future, which are not suitable grizzly bear
habitat;

continuedindustrial and urban expansion wouigrther reduce viable grizzly bear habitand,
effects of climate change on grizzly bears are utaderbut effects on vegetation productivity in
years of droughaindrapid declines in salmon stockgy occur. If natural forage production
decreases, bears may be more inclined to seek forage in hwloaninated areaspotentially
leading to increases imumanbear conflicts and consequent bear mortalities.

9 conside factors that influence salmoavailability in the future (ie. salmon populatiorends,

water temperature;

1
)l

Recent Government decisions to developravincialGrizzlyBear Managemen®an, toban hunting of

grizzly bears across the province, and to modernize land use plans will be instrumental in informing the
SkeenaESIa | OG A2y a (2 Movid@ridbiBaida howekeadditionB mditddngmand

assessmendf grizzly bear populationbandance, distribution, genetic isolation and diet wilpport

validationthe assumptionsinderlying theassessments such as provided in thiseporting. Expansion

2F fFyR dz&S LI FyyAy3a:s aAYATLFNI G2 ¢KI (Pl&lwih 6 SSy 02
very significant, legal protection for species such as grizzly bears will be regnd¢itne is of the

essence as we already know that most of the SkeeharE® has already been impacted beyond the

point where we can be certain that the ldscape will support populations of grizzly bears into the

future.
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5.2 Skeena ESTommentary

The Skeena ESI region is an area that has seen extensive resource development over the last 70+ years,
adzLIR2 NI AYy3 aSOSNIt 2F (KS g zNdriR@servoir andfbdeilitestd | 6 YA £
move energy to population centers and largeak mining developments and now pipelines to support

. ®/ Q& SO02y2YAO |ASYRF F2NJ I [bD AYRdAAGNE® / fAYL
epidemic has caused intensively rapid deforestation and the road development and transportation

effects requied to facilitate logging, transportation of logs to mills and ports, fighting of wildfires and

efforts to reforest. These developments, along with the development of new communities, new

industries such as guidedewingof grizzly bears, commercial fishing of salmon that grizzly bears rely

on, has happened on top of, and without the support from, many different First Nations groups, and

also without any actual othe-ground study of grizzly bear populations, until ther@@rerry GBPU study

conducted through ESI in 2018.

Still, grizzly bears persist in this regidMoving forward, grizzly bears are too important of a species to
manage them entirely based on modellimgsumptionsand officebased expert projections. First

Nations community members are being trained through ESI on how to conduct studies to determine
population densities, how and where to establish hair snag plots, how to collect, store and catalogue
hair samples and how timterpret the results.As developmet continues, a better understatig of

grizzly bear population abundance and density, movement behaviour, and diet composition will inform
wildlife stewards. This will hold industagcountable for theirmpactsandbetter quantify those impacts

in termsof grizzly bear individual and population healitn this way ESI is changing the way we manage
grizzly bears and other species in B.C.
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6 Monitoring

6.1 Summary of Existing Monitoring Efforts

Gitanyow Indigenous Stewardship Project (ISP)

A representative fsm Gitanyow First Nation has provided a summary of the Gitanyow Indigenous
Stewardship Project (ISP) progress report:

In 2019 the Gitanyow Hereditary Chiefs contracted Clayton Apps of Aspen Consulting to conduct a hair

snag grizzly bear population assessitna the Cranberry Grizzly Bear Population Unit (GBPU). This

project was funded primarily through ESI and secondarily through a grant from Natural Resource

/' FyFRFQ&a al 22Nt Nea2SOiGa alylF3aSySyid hFFadSeo ¢KS ai
and connectivity.

For this study a 7 by 7 km grid was overlaid on a representative portion of the Cranberry GBPU that
included Cranberry River lowlands up to alpine areas. Using 42 core sample sites where a 100 foot
(maximum) barbed wire perimeter was aslished, 5 litres of well rotted, liquified fish bait was applied
over three sampling sessions, approximately @eeks apart. Rdetection rate of grizzly bears was
relatively high indicating sites were effective at attracting bears within the gridamdal911 hair

samples were collected. Analysis of the data indicated a grizzly bear density of 45.7 grizzly bears / 1000
km?, an estimated 102 (95% CI =@ #41) grizzly bears in the study area and 516 (95% CI| ¢ B7%

grizzly bears estimated in theahberry GBPU. These results indicate a healthy population at the upper
end of scientifically derived population estimates in the BC interior in recent years (Apps and Koch
2019).

Monitoring fromtheh F¥F A0S 2F GKS 2S0QadzgSiQSy

Arepresentative fromthe @fA OS 2F GKS 2SS QadzwSiQSy LINRPOARSR | &c
GE1AY3 LXFOS 2y 28(Qads8G08y G(SNNAG2NRSAY

With the issue ofyrizzlybear populations in the decline, the Skeena Region Nations made a

concentrated effort to get more data regarding thenge and identification afrizzlybears within our

specific territories. Through the ESI project the Skeena region group was able to conduct training

dzi At AT Ay3 GKS SELISNIA&ES 2F /fred2y L&A F2N GNIAY
seweral locations ofyrizzlybear hair-snare DNA samplesgg A G KAY 2 S QadzgSi QSy S NNA
l RRAGAZ2yIFftexr 6SQ@S dziAt ATl SR L \§ikdybéaNdr-snar&dfuies¢ St | 6 |
of their proposed areas of work for sample results.iirty, Gitanyow has conducted a moredapth

study design regarding this method of sampling. Samples have been submitted into a specific laboratory

for analysis, and identification.
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Monitoring from the Gitxsan Nation

A representative fronGitxsan First Nation provided a summary of the grizzly bear monitoring that is
taking place on Gitxsan territory:

Through the contract with Clayton Appghich Gitanyow Nation managed on behalf of the SSAF, there
was budget carved aside for training anémiorship of other Nations. The Gitxsan Natiwasselected

to set up two hair snag sample sites within the Gitxisan E :@@edifically, within Wilp

Gwiiyeehl/Xantwf | E .QThéisitds were selected strategically basedficst, ensuring we have

permission to access the I E fanihieJSimogyetand, secondly the sites would provide valuable DNA
information that would helpexploreif the grizzlybearsfrom the Cranbernareawere related to the

bears within the Kispiox watershed. The two hair snagtlons had game cameras installed as well to
understand the wildlife diversity drawn in by the bait. Of the two sampling locations, only one produced
evidence of a grizzly presence.

6.2 Other Initiatives to Inform Monitoring

Indigenous Stewardship Projectuardian Programs

Gitxsan and Gitwangak have observed the work completed by the Gitanylowt G@ardiads and have
chosen to focus their Indigenous Stewardship Projects (ISPs) on piloting guardian programs within their
own communities. The creation of the$&uardian Programsasdemonstrated truly successful

collaboration through the development of a Guardian network achessons allowing for sharing of
information and alignment of approaches and effofffie Guardian Program provides Guardians on the
ground, monitoring and assessing the environment.

Conservation Officers

A Conservation Officer (CO) from the Skeena Region has provided the following outline describing the
AYUSNI OGA2ya o0RNMERIESY / hQad I yR 3INA

Conservation Officers in the Skeena ESI Region are involved with grizzly bears in the following ways:

f DNRATTfe . SIFNAE (NI LhdSase bf ¢ RumahBvidefecbniii@ &e eardagdeth Q &
F2N) FdzidzNBE ARSYUGAFAOFGA2Y D hOOFaA2ylFftftex INRI
collar for tracking and studying if collars are available and provided by FLNRO

1 GrizzlyBearskilede / hQ&a 06SOl dzaS 2F | KdzYty gAftRfEAFS O2
includes the submission of hair and tooth samples from any Grizzly Bear

1 Grizzly Bear orphaned cubs are delivered to the Northern Lights Wildlife Shelter if strict
conditions are meon the condition of the cub at the time of capture

9 DNRATTfe .SIFENBR (AffSR Ay RSTSyasS 2F tAFTS 2NJ LINE
inspected
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9 Grizzly Bears that are injured by motor vehicle or rail collisions and are beyond the point of

naturalK S f Ay3 FyR NBO2@SNE FNB Llzi R2¢6y o0& / hQao

these bears.

T DNRATTt& .SFNBR 1AttSR AftSartte NS aSAi SR oe

British Columbia Compulsory Wildlife Inspection is required provinciallypémifsc species which are:
grizzly bears, mountain goats, mountain sheep, cougars and caribou. Compulsory Inspection is also
required on a regional basis for: moose, black bear, lynx, bobcat and wolf. The purpose of the
Compulsory Inspection is to prol wildlife managers with information, such as sex, age and condition,
to better inform management and hunting regulations to protect species populations.

DAGLFY&26 CAEKSNMRSa ! dziK2NAGe FyR [FEQ@&AL]

A representative from Gitanyow Fisheries Authpptrovided the followingummary of grizzly bear
monitoring in the Hanna, Tintina, and Strohn Creeks:

During the 2013, 2015 to 2018 field seasons the Gitanyow Fisheries Authority conducted helicopter
surveys of Hanna, Tintina and Strohn Creeks for theqaap of monitoring sockeye salmon spawner
abundance and distribution. These creeks support high densities of grizzly bears that congregate to feed
on spawning sockeye salmon. Although the helicopter surveys were not designed to enumerate grizzly
bears, alincidental grizzly bear sightings were recorded. This work serves as an informal, qualitative
form of monitoring that would be beneficial for any future work towards quantitative studies of grizzly
bear abundance and distribution in the Meziadin watershed

An important observation of relevance to grizzly bears through this fisheries work is that sockeye
populations in the Meziadin Watershed have been declining, most notably in Hanna and Tintina Creeks.
Although this decrease in food availability is expéeldio have a negative impact to grizzly bears, until
further work is done it remains unclear how a substantially declining food source may affect grizzly bear
abundance, distribution and health.

The Gitanyow Lax'yip Guardians have also been documentiggzaly bear roadkills that they

encounter or are notified of, along the sections of Highway 37 and 37A that run through the Gitanyow
Territory. Two large, mature sows have been killed in recent years in the Strohn and Hanna Creek areas,
so this is beingnonitored closely. As well, a large male grizzly bear was killed by Conservation Officers
late in the fall of 2019 after breaking into a residence and causing issues at a nearby camp. It is
important to monitor these types of incident in addition to oth@ore quantitative forms of population
monitoring (Pers. Comm. Flint Knibbs, Conservation Officer, December 2019).

BC Parks

A representative from BC Parks has provided a summary on the current grizzly bear monitoring, as well
as human bear conflict issudsking place in Babine River Corridor Park:

Babine River Corridor Park was established, via direction in the Bulkley and Kispiox Land and Resource
Management Plans, in part due to the high valued grizzly bear habitat within and juxtaposed with the
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BabineRiver valley.The park has a management direction statement and associated backgrounder
document & well a:iumerous regulatory recreational restrictions to minimize human bear interactions
(MOE 200Q)There has been specific management plan directiafted for the immediate area

adjacent with the southern entrance to the park, however, this process has not been completed and, as
such, default management direction is as per the management direction statement

There have been additional highkavel plaaning processes completed for the area surrounding the

park; West Babine Sustainable Resource Management Plan and Bulkley Landscape UiihBlans.

Babine Watershed Monitoring Truatas created concurrent with the West Babine Sustainable Resource
Managemat Plan with grizzly bear habitat monitoring work having been compl@téellwood 2014).

There have also been operational road access considerations given human presence pressure associated
with the southern entrancet has been anecdotally suggested thetent openings of the connector

have been occurring outside of the designated time pavidnich, in combination with forest harvesting
throughout the watershed, add risk concerns regarding human bear interactions.

The provincial policy of clositmg area to recreational pursuits to minimize human bear conflict is not
employed in the south entrance area given significant recreational pressiifese are operational
commitments from BC Parks staff to monitor angling and associated camping ativifiegust and

early September at the southern entrance given the highest potential period of human bear

conflict. Universal signage has been recently developed and deployed to facilitate open communication
of rules designed to mitigate human bear intetians. Game trail cameras have been deployed by BC
Parks staff over numerous years along trails north and south of the river to monitor human bear
interactions. It is evident from the photos that alterations in bear activity (nocturnal and crepuscular
time period use) occur given extensive human angling activities during the late summer/early fall
timeframe. It is also of concern that in several of the years there has been more observational evidence
of black bear versus grizzly bear activity than fersegally occurred in the past.

BC Parks supports a population census be implemented in the Babine population unit to attain a
baseline for future population monitoring comparisorBC Parks is currently developing an internal
funding request proposal fanonitoring human bear interactions associated with river rafting bear
viewing activities in and about grizzly drop.
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6.3 Tier 1 and Tier 2 Assessment and Monitoring

A landscape level, or Tier 1 assessmprayides a broad overview of the risks to a vallikeas

identified as issues requiffeld-basedvalidation, given the limitdgons of remotely sensed datdt is

alsoarelatively inaccurate representation of an exact location in the wdrier 2 assessmerg
designed to tesand validatel KS ¢ ASNI m FaaSaavySyidiQa 3ISySNItATFGAZ2
ground. This Tie?, field collecteddata is integragsinto the Tier 1 assessments, both by refining the
generalizedandscape levedssessment models and creating better raw input datethe landscape

level assessmentsConversely, theverviewTier lassessmenguidesthe Tier 2 assessment to focus on

aspecific locatiorby providing a broad context of the landscape, as well as helping guide where Tier 2
assessments should occur on the landscape

Tier 1 Assessment
Questions and
Indicator Selection

Landscape Level Landscape level

Assessment

Protocol Methodologies
Document and Scripts

;—‘

Raw Data
(VRI, Roads, etc)

I—Co)laung Creating, Mevgmg—‘
Input Data Sets
(Roads,
Disturbance
Layers, etc)
Tier 2 Field PLUS Assessment
Monitoring and Units
Validation of Tier 1 (LUs, GBPU, etc)
Assessment l
Interpretation, Local Knowledge (ISPs), e Aesesement
and Writing st
Presentation Script or Manual

Assesnmioni Link Creation of Maps, Charts, etc.
with Indicator
State of the values

Values Report
Presentation Data

Interpretation, Local Knowledge (ISPs) Decision Making

and Writing — Tools ‘T

Arrows = Workload

Boxes = Output

Figurell Conceptual diagram of the relationship between Tier 1 assessment and Tier 2 monitoring.

Tier 2 enphasis on monitoringn the Skeena ESt, date, has focused on DNA hair snag aathera
detection, primarily to address the four goals outlined by Apps in 2()@Absolute population size and
density, (2) population trend and demography, (3) occurrence and distribution relative to influential
factors and (4) population connectivity and fragmentation.

One of the difficulties in immediate or netearm implementation of Tier populationmonitoring is the
lack of available baselines in the Skeddacisions about Tier@pulationmonitoring should benade
Ay NBO2 3y A (popuationYK2lyiA (G2eNSAFYNBém Y I & KIF @S (2 aSNBS | a
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comparisonFor example, th€ranberry /GitanyowDNAstudy will function as a 2018 benchmark
against which changes may be assedsethat area

As a firs priority, Tier2 monitoring should be implemented in landscapes where muliijpde 1
indicatorswere flagged Specifically, there ar@reas in theéSkeeng&ESI where monitoring should begin at
the very basic leveb address questions such ase those ladscape units still occupied by adult female
Grizzly bearsThis question can be addressed through DNA hair snag and camera detection.

Opportunitiesfor Tier 2 monitoring should be directed at functional, intact ecosystems and areas within
higher ranked GBPUs potentially to function as Benchmarks. As well, localized areas where remedial
management has been implemented (or will be) should be targeted.ZImonitoring could easily be
designed under an adaptive management design that would include indicators chosen deliberately to
assess the performance of remedial management intervention. Braid and Nielsen (2015) give the
following advice:

G t N 2ukhliiehabita®s identified key conservation areas where future developments should be
limited, whereas priority sinkke habitats identified key areas for mitigating reeedated mortality risk

with access management. Systematic conservation planngthaeds can be used to complement

traditional habitatbased methods for individual focal species by identifying habitats where conservation
FOGA2Yya 6020K LINRPGISOGAZ2Y YR NBadG2NIGA2y0 KI @S

The evaluation of &bitat protection d seasonally important habitatas WHAgsor the implementation

of silviculture or prescribed firreatmentsto maintain or enhance berry habitats would be ideal targets
for Tier 2 Monitoring efforts, as would management to ensure Grizzly bear accgssiniag Salmon.

Tier 2 monitoring could be implemented to assess landscdpeel berry habitat supply where Tier 1
results indicate a potential bottleneck created by extensive areas of cloeadpy, conifer dominated
second growth. Alternatively, monitimg could be designed to monitor use of protected WHASs by
establishing permanent vegetation plots or salmon census areas and bear use with cameras and hair
snags. Note that there are several examples of finer scale habitat mapping and analysis in tizeESdee
area(MacHutchon and Mahon 2008) build upon.

Tier 2 monitoring should be contemplated where Tier 1 results indicate-melatkd: 1) fractures and
fragmentation; 2) mortality sinks; and 3) extremely high mortality risks (e.g. high suitabilitatsakbith

high open road densities in the front country). Traffic pattern and human use monitoring (e.g.
recreational usedays) will help determine if displacement or habitat alienation is occurring. Monitoring
closed roads (e.g. for ATV or Motorcycleuwill determine the effectiveness of access controls.

One of the highest priority management actions in the region, in addition to the completion of WHA
establishment, should be thecaptureexpansion and linkagef core securityareaswhere existing

patches are small and fragmented such as in parts of the Francois GBPAtkrbongpnitoring should

be implemented to assess the utility and methodologies used to reawetinkcore securityareas

The actions are complementary; as habitats are idefifieF 2 NJ § KS Sadlof AaKYSyi
possibility of surroundingand linking thent with core security areas should also be explored.
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Finally,Tier 1 results currently indicate extensive areagridzlyhabitatin Front Country settings in

some parts of the Skeena ESI area. Recreational usemfinaged, has the potential to displace bears
from preferred habitat and/or elevate mortality risks. The Babine at Grizzly Drop may be such an area
(Wellwood 2014)Futher, Tier 2 monitoring should be implemented in unique settingsh asn the
BabineRiver CorridofCiarniello etal. 2012)

7 Potential Next Steps

Based on the results outlined in this report, resource specialistd-astiNation and Provincial leader
may wish to consider the following opportunities to enhance grizzly bear populations and habitat in the

Skeena ESI

f  Expand on existinggsearch, inventory, and monitoririgitiativesi 2 NBFAYy S GKS NBIA 2
understanding of grizzly bear populatioasdreF A yS G KS NBIA2y Qa dzy RSNEBE G|

populations, density, habitat use, diet, and threats, especially in higbleiGBPUSs.

9 Incorporate results into Provincial Grizzly Bear Management Plan to help identify risks to Grizzly

Bears and identify ESIBPUs management priorities.
1 Based on analysis of research, inventory and monitoring outcomes, consider the following
actions to reduce risks to grizzly bear populations and habitat:

(0]

(0]

establishgrizzly bealtWHAsN locations where grizzly bear habitat cafay is high but
populations are threatened by the combined effects of high road density, high hunter
day density, and low core security areas;

deactivate and/or restrict access on roads and corridors in high priority grizzly bear
habitat, especially iareas where human infrastructure/activity is impacting the ability
of grizzly bears to travel across their range (i.e., to connect and enhance core security
areas);and

adjust forest planning and practices (including prescribed fire) in prigriggly bear
habitat with a view to conserving or enhancing seasonal foraging habitats (e.g., berry
production)

Apply Huckleberry mapping methods being Provincially developed to capture berry
productivity.
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Appendix I Grizzly BeaBackgrounder

Species Information

Grizzly bears are highly mobile omnivores with large spatial requirements. Grasslands and shrublands
integrated with forests, subalpine meadows and forests, and alpine communities are typical grizzly
habitat.

Grizzlies feedn a wide variety of plantslternating throughout theyear depending on availability and
abundance. Grizzly diet in spring and early summer consists mainly of forbs, grasses, sedges and other
herbaceousregetation. Moist fens and riparian areas prodinigh densities of prime summer

vegetation. In late summer and fall, berries and roots are an important additional component of their
diet.

Ridgetops, talus slopes, avalanche chutes, creek/river bottoms, fluvial and alluvial floodplains, wetlands
and riparan areas are seasonally important foraging aréasnandisturbed siteslike roadwaystend

to support early succession vegetatjavhich is favoured by grizzly bears. Other important feeding

areas includeecentlylogged areas wherearlyseral plah communities are abundanfThe capacity of

most ecosystems to produce abundant vegetation for grizzly bears is limited by annual rainfall and a
growing seasofength.

Ants, ground squirrelsand spawning salmonids are also consumed as well as ungulates
opportunistically, typically those in poor conditionngllates (primarilelk but also moose, deeand
woodlandcaribouy are an important food source for grizzly bears throughout the year but especially in
the fall. More research is needed to determine the extent to which ungulate meat contributes to the
density and productivity of grizzly bear populations throughoutphavince

In addition to suitable feeding areas, grizzlies require forest cover for securityeataing. Grizzly den
sites vary from alpine/subalpine talus slopes, shiiglils and krummhol2 areas to various timbered
subalpine and lowland areas. Most dens airategicallylocated to ensure early and lodgsting snow
cover for insulation. Mountaimalley bottoms (riparian habitats) and ridgetops serve as travel corridors.
Corridors connect different habitat units, preventing isolation and enabling bears to travel to key food
sources.

Species Status

Given their sensitivity to human activities andtidbance ]NA T T £ @ 06 S+ NEDdcidlB I & LISOA
QR Y OSNY ¢ dsdssessed/IBEWIC amde listed under theSpecies At Risk A&oss 2002)

UnderB.CQa / 2y aASNII GA2Yy CNIYS62N] =X IANRTTEE 6SIFNAR I NB

Threats to Grizly Bears

Natural resource activities disturb grizzly bear habitat, contributinigatioitatloss, alteratiorand
fragmentation over time. Secondarily, the roads and corridors associated with these activities enable
humans to access grizzly bear habitat, which in turn increases the risk of Feaused bear mortality.

15 Krummbholz arereas ofstunted windblown trees growing near theee line on mountains.
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Grizzlybears are attracted to livestock and grain cropsias-naturalfood sources, increasing the
potential for bear mortalityin these humarbear conflict situations.

Research§tenhouse et al, 20)3ndicates that grizzly bears also use linear corridaréoi@ging, anting,
digging, berry feeding, bedding and trawdlich increases the chance of encountering humans, human
activity and the nomatural attractants thereinThis can include urban and rural communities, industrial
camps and worksites, and hung camps.

Not surprisingly, a direct predictor of threats to grizzly bears is human access to grizzly bear habitat, and
the behaviour of individuals who enter bear habitat (including whether they carry fireafims).

increasing density of roads and otHarear corridors increases the potential for bear mortality (due to
huntingbeforethe B.C. closurehumanbear conflicts, poaching, or collisions with vehicles and trains),

and displacement of bears from their preferred habitats due to noise and huntautgé.

In addition to linear corridors, river boats and helicopters are used by adventure recreation operators,
guideoultfitters, trappers and outdoor enthusiasts to access the backcountry.

Reservoirs located in grizzly bear habitapact the ability of bears to travel across their range, and loss
of riparian forests reduces their thermal cover and food sources.

The anticipated effects of climate change on grizzly bears

The climate in the Skeena ESI area has changed over the past century and is expected to continue to
change. Projections suggest the region may warm, on average, by about 3.1°C by mid-century, similar to
moving from Smithers to Merritt (3.6°C warmer).

Climate change will likely influence grizzly bear habitat via shifts to protein (e.g., salmon and ungulates) and
vegetative (e.g., berries, skunk cabbage) food sources. Changed precipitation patterns will alter hydrology,
influencing fish habitat. Warmer waters will impact salmon survival in both marine and freshwater systems,
decreasing this critical food source for grizzly bears in the region. Ungulate food sources will also change;
more frequent freeze/thaw regimes and increased parasites will likely impact moose survival; white-tailed
deer and elk are less vulnerable. Increased wildfires may re-establish early seral ecosystems and provide
habitat for berry bushes, but drought will potentially reduce the availability and quality of some types of
berries (e.g., black huckleberries) as well as other fall vegetation.

Climate change will likely influence grizzly bear mortality by bringing bears and humans into closer contact,
either by encouraging bears to forage closer to people as food sources vary in space and time, or by
changing human land uses (e.g., by increasing salvage harvest) to bring people closer to bears. Warmer
winter air temperatures may bring bears out of hibernation early, leading to possible mismatches with food
availability and potentially increased lethal encounters with humans. Considerable uncertainty is associated
with these factors.

For more information on the anticipated effects of climate change on ecosystems in the Skeena region, see
Adapting natural resource management to climate change in the Skeena Region: Considerations for
practitioners and Government staff and CIlimate Ch
Approximation https://www?2.gov.bc.ca/assets/gov/environment/natural-resource-stewardship/nrs-climate-
change/regional-extension-notes/skeenaen151125.pdf (2016)

16 Although Government tracks humaraused grizzly bear deaths, the other impacts of humans (e.g., industrial activity, traffic,
noise) on bears (such as habitat displacement) are notkmeillvn and an important research priority.
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Objectivesand Legal Protection

InB.Cand theSkeen&S| management and conservation of grizzly bears is governechbynaer of
provincial and regional strategies, legislation, land use plans, and management plans.

The Skeena ESI conducted a Legislative and Policy Gap Analysis that reviewed objectives and legal
protection addressing Grizzly Bear in the Skeena Region.

TheProvincial Grizzly Bear Conservation Strategydpcpp 0 Sa Gl of AaKSa 3I2@SNY YSy i
forgrizzlybeargi 2 aYIF Ay Gl Ay Ay LISNLISGdAGe GKS RAGSNEAGE |
ecosystems on which they depend through®CF 2 NJ Fdzi dzZNE ISy SNI GA 2y & dé

Under theForest and Range Practices Act (FRPAANA T T f &8 06 Sd NBRfF NBS & A RIS yai WF @ A
vulnerable to the effects of forest and range practices). This means Government may establish legally
enforceable wildlife habitat areas and wildlife measures for grizzly bears in areas of high conservation

priority. Grizzly bear accounts and measugsvide provincial policy guidance to inform forest and

range planning and practices within grizzly bear halgltat et. al. 2004)

Land e plans in th&keena E®istablish resource management objectives and strategies for
maintaining grizzly bear habitat and protecting bear populations on Crown l[@hdsbjectives and
strategies for grizzly bears in these plans are not legptiging but are intended to guidéne
operational planning and practices of tenured resource usar€mwn lands. They generally call for:
1 identifying, mapping and protecting critical grizzly bear habitat in wildlife habitat areas;
1 incorporating priority grizzly bear habitats into conngity and migration corridors;
9 maintaining forest attributes suitable for high capability grizzly bear habitat;
1 minimizing new roads and managing existing access through deactivation or access restrictions
in critical grizzly bear habitat;
1 minimizing negave humanbear interactions through public education (e.g., how to avoid
attracting bears to human areas, and how to behave during a bear encounter); and,
1 maintaining economic opportunities associated with hunting and commercial bear viewing.

In December 2017, thB.C Government announced @rovincial ban on grizzly bear huntit@her than
hunting by First Nations for food, social and ceremonial purpostsforically hunting of grizzly bears
wasstrictly regulatedunder the provinciaWildlife Act.9nce 2001, grizzly bear hunting was not
permitted in threatened GBPUs or in GBPUs with low bear population densities (i.e., the number of
bears per 1000 ki) (FLNRO 2012)Vhere hunting wapermitted, it was managed through limited entry
huntsand quotas issued to guide outfitters

In addition to enabling the regulation of hunting, tiéldlife Act(section 109) also enables Government
to regulate public access to the backcountry (e.g., road closures, motor vehicle restrictions) for the
purpose @ protecting or managing wildlife. Theand Ac{section 66), thé-orest and Range Practices
Act(sections 22.2 and 58), and thotor Vehicle (All Terrain) Atection 7) also enable Government to
restrict land uses, recreation uses, road access, ooftialtterrain vehicles in the backcountrgll of

which may assist in managing human access to bear habitat.
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Major industrial projects; such as mineipelinesand hydropower generation projectscan be a
threat to the future viability othe Skeena BSrizzly bears. As such, the most important legal tool for
protecting grizzly bear populations and habitat in Bleeenas the environmental review and
certification of major projects under thEnvironmental Assessment Alfta major project iseemed b
impact grizzly bears, approval of the project may be subject to legmltling conditionsThese
conditionsspecifythat there must be a plan aiction to mitigate impacts of the project to grizzly bear
populations and habitat.

In October 2017, th®.C Auditor General releasefin Independent Audit of Grizzly Bear Management

which highlights the need for Government action to identify aadure key grizzly bear habitats, and to

mitigate the impacts of human activities that degratiés habitat (OAG 2017)The gvernmentof B.C.
O2YYAGGSR G2 AYLIX SYSYydAy3d GKS | dzRApioRinialDr&zydéar f Q& N
managemenplanthat will set clear policy objectives for managing and conserving grizzly bears across

the province In turn, this plan will inform th&keenaEQIa | QG A2ya G2 adzadl Ay 3INRI
and habitat. The December 2017 decision to ban grizay benting across the province mayther

assist theSkeena E$1 sustaining grizzly bear populations.

Additional Resources

In addition to the references noted previous sectionsthe following strategies, management
guidelines, and best available imfisation are worth considering when making decisions regarding
future management and conservation of grizzly bear populations and habitla¢ iBkeena ESI
Expert Workshops, Community Engagement Workshops, All Nations Gatherings

1 B.CGovernment, 1995Conservation of Grizzly Bears in British Columbia

1 B.CGovernment, 2004Accounts and Measures for Managing Identified Wildlife (Grizzly Bear)

B.C.Government plans:

1 B.CGovernment, 2001Be a Bear Smart Commun(gnd otherBear Smart Resources and
Publication¥.

1 B.CGovernment, 2006Vildlife Guidelines for Backcountry Tourism/ComnigrRecreation in
British Columbia

9 Yukon Government, 200&uidelines for Industrial Activity in Bear Counffgr the mineral
expbration, placer mining, and oil and gas industries

1 B.CGovernment, 2014A Compendium of Wildlife Guidelines for Industrial Development
Projects in the North Area, British Columbia (Interim Guidance)

1 Boyce, Derocher, Garshelis, 20$86jentific Review of Grizzly Bear Harvest dgment System
in British Columbia

1 B.CGovernment, 2016Climate Change VulnerabilityBfCQa4 CAAK | YR 2 Af Rt AFTSY

Approximation
The following reports provide additional information or insights into the current condition of grizzly
bears
1 B.CGovernment, 2012Grizzly bear population status BhC.
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http://www2.gov.bc.ca/assets/gov/environment/plants-animals-and-ecosystems/wildlife-wildlife-habitat/grizzly-bears/grizzly_background_report.pdf
http://www.env.gov.bc.ca/wld/frpa/iwms/documents/Mammals/m_grizzlybear.pdf
https://www2.gov.bc.ca/assets/gov/environment/plants-animals-and-ecosystems/conservation-officer-service/bearsmart_brchr.pdf
https://www2.gov.bc.ca/gov/content/environment/plants-animals-ecosystems/wildlife/human-wildlife-conflict/staying-safe-around-wildlife/bears/bear-smart
https://www2.gov.bc.ca/gov/content/environment/plants-animals-ecosystems/wildlife/human-wildlife-conflict/staying-safe-around-wildlife/bears/bear-smart
http://www.env.gov.bc.ca/wld/twg/documents/wildlife_guidelines_recreation_may06_v2.pdf
http://www.env.gov.bc.ca/wld/twg/documents/wildlife_guidelines_recreation_may06_v2.pdf
http://www.env.gov.yk.ca/publications-maps/documents/Guidelines_for_Industrial_Activity_in_Bear_Country.pdf
http://www.env.gov.yk.ca/publications-maps/documents/Guidelines_for_Industrial_Activity_in_Bear_Country.pdf
http://a100.gov.bc.ca/pub/eirs/lookupDocument.do?fromStatic=true&repository=BDP&documentId=12121
http://a100.gov.bc.ca/pub/eirs/lookupDocument.do?fromStatic=true&repository=BDP&documentId=12121
http://www.env.gov.bc.ca/fw/wildlife/management-issues/docs/grizzly-bear-harvest-management-2016.pdf
http://www.env.gov.bc.ca/fw/wildlife/management-issues/docs/grizzly-bear-harvest-management-2016.pdf
https://www2.gov.bc.ca/assets/gov/environment/natural-resource-stewardship/nrs-climate-change/adaptation/climate20change20vulnerability20of20bcs20fish20and20wildlife20final20june6.pdf
https://www2.gov.bc.ca/assets/gov/environment/natural-resource-stewardship/nrs-climate-change/adaptation/climate20change20vulnerability20of20bcs20fish20and20wildlife20final20june6.pdf
http://www.env.gov.bc.ca/soe/indicators/plants-and-animals/grizzly-bears.html

Stenhouse et al, 201&riz2y bears and pipelines: response to unigue linear featufdss report
summarizes research on the use of pipeline rigiftavay by grizzly bears in Alberta.

Boulanger and Stenhouse, 20T4he impact of roads on the demography of grizzly bears in Alberta
This report summarizes research on how road density affects grizzly bear popdetmgraphics
andincludes threshold road densities that may be used to manage ptipalstability and recovery.

B.C Auditor General, 201 An Independent Audit of Grizzly Bear Management

Bunnell, F.L., Hamilton, A.N. 1983. Fordigestibility and fithess in grizzly bears. Int. Conf. Bear

Res. and Manage. 5:17185.

FLNRO. 2013. Central and North Coast Order April 2013 consolidated version for communication
only. https://www.for.gov.B.C.ca/tasb/slrp/Irmp/nanaimo/cencoasdocs/2013/cnc/Centraland
North-CoastOrderConsolidateeVersion2013.pdf

Nielsen, S.E., Boyce, M.S., Stenhouse, G.B., 2004. Grizzly bears and forestry |. Selectiautsf clear
by grizzly bears in wesentral Alberta, Canada. Forest Ecology and Mangnt 199, 5465.

Pritchard, G.T., Robbins, C.T. 1990. Digestive and metabolic efficiencies of grizzly and black bears.
Can. J. Zool. 68:164%51.

Proctor, M.F., Nielsen, S.E., Kasworm, W.F., Servheen, C., Radandt, T.G., Machutchon, A.G., Boyce,
M.S., D15. Grizzly bear connectivity mapping in the Caghlfdted States trandorder region. The
Journal of Wildlife Management 79, 5ZB68.

Proctor, M.F., Paetkau, D., Mclellan, B.N., Stenhouse, G.B., Kendall, K.C., Mace, R.D., Kasworm, W.F.,
Servheen, C., Laan, C.L., Gibeau, M.L., 2012. Population fragmentation andentesystem

movements of grizzly bears in western Canada and the northern United States. Wildlife Monographs
180, k46.
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https://friresearch.ca/sites/default/files/GPB_2013_Report_AnnualReport2012.pdf
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0115535
http://www.bcauditor.com/pubs/2017/independent-audit-grizzly-bear-management
https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/natural-resource-use/land-water-use/crown-land/land-use-plans-and-objectives/westcoast-region/northislandcentralcoast-lu/coast_lud_centralandnorth_luor_13jun2013consolidated.pdf
https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/natural-resource-use/land-water-use/crown-land/land-use-plans-and-objectives/westcoast-region/northislandcentralcoast-lu/coast_lud_centralandnorth_luor_13jun2013consolidated.pdf

Appendix 2 Conceptual Model for Assessing Grizzly Bea

This diagram illustrates how the indicators (a-s@ of the factors shown in the diagrathinfluence
the functions and processes that support grizzly bear populations and habitat.in B

17 Theboldedfactors (population status, mortality rate, hunter density, front country, core security area, and amount mid seral
conifer) arecore indicatorsmeaning thg are theprimaryindicators used to assepstential risks to grizzly bears.

Supplementary indicatswere also assessed to provide important context information to support deeisi@king; the
supplementary indicators afgear density, road density, quality food, lethal encounter potential and quality foodgaality

habitat protected Climate chang pathways show how climate change is anticipated to impact key factors.
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