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EXECUTIVE SUMMARY

Over the past 50 years, fire suppression and local climate change, due to the Peace

Ri v er 6 s BewetitDar@, has reduced the total extent and spatial distribution of
early seral forests which ungulates rely on. Many areas that were historically maintained
by fire, in a vegetative successional stage of grasses and shrubs, are now advancing to
more mature structural stages. The goals of this project are to enhance ungulate habitat
using prescribed fire, decrease overlap in habitat use by large ungulates (primarily
moose (Alces alces) and elk (Cervus elaphus)) and threatened woodland caribou
(Rangifer tarandus caribou), and effectively monitor the results of this management
action. This report provides a summary of the work and results of the project, in this
(4th) year of project activities (2016-17).

Due to circumstances out of our control (poor weather, site conditions and the
unavailability of BC Wildfire Service staff) in the spring and fall of 2016, the proposed
burns were not ignited in 2016; however we were still able to achieve the other project
objectives. The implementation plan developed in 2014 has been expanded to include
new proposed burn sites, increasing the scope and scale of the project. We conducted
pre-burn monitoring to increase the data set for future post-burn data collection, and we
developed extension materials and increased involvement and knowledge transfer with
members of Tsay Keh Dene. In 2016, using our past successes and failures in
designing effectiveness monitoring sampling design, we focussedt h i s moainng s
activities on standardizing and aligning our sampling methods with other prescribed burn
and ecosystem restoration programs in BC. We implemented our new sampling design
by conducting intensive pre-burn sampling of proposed burn blocks, and expanded the
scope of the project to include habitat enhancement for not only moose and elk, but also
to improve grizzly bear, mountaingoatandStone 6s sheep habitat,
previously considered. We measured twenty-five sample sites, on fifteen proposed burn
sites, in 3 biogeoclimatic zones. One hundred vegetation plots and twenty-five 200 m x
4 m wildlife transects were established and sampled in 2016. Using the results of our
pre-burn data collection, we developed a model to predict the potential forage
improvement for each of the proposed burn sites for each targeted wildlife species.

Prescribed burns to enhance habitatuogulates i

whi

ch



WOODS AND MCNAY WILDLIFE INFOMETRICS INC.

TABLE OF CONTENTS

AKNOWLEDGEMENT ... i
EXECULIVE SUMIMAIY ...ttt e s e e e e e e et s e e e e e e e e ettt s e e e e e e e eaareaanaas ii
IS O L ol o U =SSR v
LIST OF TABLES ... .o viii
LIST OF PHOTOS ..o 1
INTRODUCTION. ... 3
Rationale fOr the PrOJECE ..........uiiiiiiiiiiii e 3
General Goals and ODJECHIVES ..........cooiiiiiiiii 4
(@] o TT=To1 11 0 PSPPSRI 5
ODJECHIVE 2. e 5
OJECEIVE 3. e 5

(O 0T T=T o1 11 PSPPSR 5
Specific Objectives for Year 4 (2016-17)......coouuiieii it 6
Objective 21 IMPIEMENTALION: ..o 6
Objective 3T Effectiveness MONItOMNG:.......covvvuurieiiie e e e e e e e e eeeeeees 6
Objective 4 T Reporting and EXIENSION: ...........ouuiiiiiii i aaenes 6

S LU0 6
General Location and Biophysical CharacteristiCs ............ccceeeeiiiieiiiiiiiiiiie e, 6
NP2 LU L= U =2 USRS 7
o] £=1 oo [0 [T PO UUPPPPPRPPN 8
Use of Prescribed BUINING .........uoiiiiieii sttt e e e e e 12
Y I (5 1 PPN 12
IMIPIEMENTALION ... 12
Effectiveness MONITOMING .........uuuiiiiiie e e e e 13
10 1= (0] 13
Biophysical CharaCteriStiCS ..........uuuuuuururiiiiiiiiiiiiiiiiieieeeeeeeaeeereeeeeeeenreneeeereeeeenneeennnnes 14
Vegetation CharaCteriStiCS .........uuiiiiiiiii e 14
Browse CharaCteriStCS .....ccvvveeieiiiiieeee et e et e e e e e e e s s e e e e e e e eaeaen s 16
WiIOIFE USE ..ttt sttt ssssssssssssssnssnnnnnnnnnn 16
Data ANAIYSIS ...t e e e e e neea s 16
Habitat Improvement Modelling and Mapping ..........ooeuvuiiiiieiiiiieiie e 18
Reporting and EXIENSION..........uui et e e e e e e e e 20
RESULTS FOR YEAR 4 (2016-17) .cceee oo 20
[ga] o1 =T aT=T ] =i o ] o ISR 20
Effectiveness Monitoring T Vegetation ..............couvvvviiiiiiiii e 21

Prescribed burns to enhance habitatuiogulates iii



WOODS AND MCNAY WILDLIFE INFOMETRICS INC.

Cover and COMPOSITION.......ccooiiiieeee e 23
SPECIES COUNL... . 26
Coarse Woody DEDIIS ......uuuii et e e a e e e anaes 26
Biomass & Browse StEM COUNT ......uuuuuuuiuuiiiiiiiiiiiiueiiiiiaiisiesiesesseeannnnenseeeneeeeeeeeeenne 28
Effectiveness Monitoring i Use by WildIife...............euuiiiiiiiiiiie 28
0 1 TSP PPPPPPPRRR 28
RTAV 1[0 1) 1= T | SR 31
LAY o 11 = PP 31
Effectiveness Monitoring i Habitat Improvement Modelling and Mapping.................. 34
DISCUSSION AND RECOMMENDATIONS. ... ...ttt 36
Prescribed Burn Implementation and ReSUIS .............cccoiiiiiiiiiiiii e, 36
Pre-Burn MONITOTING . .. ..ttt bbnnnnnees 41
SAMPING DESIGN ... 41
Vegetation & Browse Characteristics and Wildlife US€...........cceeevvviiiiiieevvciiiiinnnnn. 42
CARIBOU & BURNING ....coiiiiiiiiiiit ettt e e e e aeees 48
SUMMARY AND MOVING FORWARD.......cutttiiiiaaiiiiiiiiie ittt 52
Implementation RECOMMENAALIONS ..........uuuiuiiiiiiiiiiiiiiiiii i 53
Other RECOMMENUALIONS .......ceeiieeeeiiiiees e e e e et e e e e e et e e e e eeeeeeananes 53
LITERATURE CITED ...ttt e e e e e 55
APPENDIX A. EXAMPLE BURN PRESCRIPTION......ccoiiiiiiiiiiiiieeeeeiiieeee e 63
APPENDIX B. EXAMPLE ECOSYSTEM RESTORATION PRESCRIPTION................. 78
APPENDIX C. BURN PLOT DATA COLLECTION FORMS.......cccviiiiiiiiiieeeeiii e, 86
Site Description FOrm 1 Front Page........ccooiiviiiiiiiii e 86
Site Description Form i Back Page ... 87
Vegetation DesCription FOIM..........ooviiiiiiiiiiiiiiiiiiiiiiieeeeeeeeee e 88
ROV Lo TSI I = U ES o A o T o 89
APPENDIX D. SELECTED PHOTOGRAPHS FROM THE 2016 PRE-BURN FIELD
SAMPLING .o e e 90
Akie River ProposSed BUIMN SIte.........cooiiiiiiiiiiei ettt 90
Ospika 24 Proposed BUIM SIte.........uuiiiiiieiieeiee e e e e e 93
Upper Pesika PropoSed BUIM St ............uuuuuuuuuuiiiiiiiiiiiiiiiiiiiiniieiiiisnennnenennnenneneennnneee 96

Prescribed burns to enhance habitatuogulates iv



WOODS AND MCNAY WILDLIFE INFOMETRICS INC.

LIST OF FIGURES

Figure 1. Location of Resource Management Zones (Akie, Pesika, and Collins-
Davis) and a study area chosen for a project to use prescribed burns to
enhance habitat values for moose on the northeastern side of Williston
Reservoir in north-central British Columbia..............ccoooviiiiiii e, 7

Figure 2. Recorded wildfire events (1920-present) and cutblocks (1970-present), by
decade, that have occurred in the Nabesche and Selwyn Resource
Management Zones (RMZ), Ospika Burn Program, north-central British
COIUMIDIAL .. 9

Figure 3. Recorded wildfire events (1920-present) and cutblocks (1970-present), by
decade, that have occurred in the Collins-Davis Resource Management Zone
(RMZ), Ospika Burn Program, north-central British Columbia.................cccvvieennl. 10

Figure 4. Recorded wildfire events (1920-present) and cutblocks (1970-present), by
decade, that have occurred in the Lower Akie and Pesika Resource
Management Zones (RMZ), Ospika Burn Program, north-central British
(701 [1]1'0] o - VAP USRPPPPRRRN 11

Figure 5. Effectiveness monitoring sampling design and layout for a proposed burn
block. Two sample sites have been identified in this example because of
different target areas or habitat types within the larger burn block area.
Macroplot (MA) and wildlife transect lines run perpendicular to the slope,
Ospika Burn Program, north-central British Columbia, 2016............cccccevvvviiiiieennnnnnns 15

Figure 6. Habitat variables and ecological relationships used to develop a model to
depict the potential for improved habitat and forage on proposed burn sites,
Ospika Area Burn Program, 2016. ...........uuuuuuuuuuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieseebeseeeeeenesenenees 19

Figure 7. Previously identified burn blocks and the additional target burn blocks
identified in July 2016, to enhance an additional 1,500 ha of habitat for
mountain goat, Stoneb6bs sheep and moose,
central BritisSh Columbia, 2016, .....c.uiuniiiiiiiii ettt e et e et e e e et e et e eaaees 22

Figure 8. Average percent cover (+/- se) of shrubs and trees in each of the 3 height
classes on 100 sampled macroplots, Ospika Area Burn Program, north-central
British Columbia 2016. .........cooiiieeieiee e 24

Figure 9. Average percent cover (+/- se) of shrubs and trees by aspect in 100
sampled macroplots, Ospika Area Burn Program, north-central British
(@] 15001 oT= T2 0 1 K TR 24

Figure 10. Effect of elevation on the percent cover of trees in each of the 3 height
classes (<2 m, 2-10 m, >10 m) on 100 sampled macroplots, Ospika Area Burn
Program, north-central British Columbia, 2016. ............oouiiiiiiiie e 25

Figure 11. The effect of elevation on the number of shrub and tree species
observed in 100 sampled macroplots, Ospika Area Burn Program, north-central
BritiSh COlUMDBIA, 2016, ...cuinieieeie ettt et ettt e et e e e e e e e enaenns 26

Prescribed burns to enhance habitatuogulates v

Ospi k

~

C



WOODS AND MCNAY WILDLIFE INFOMETRICS INC.

Figure 12. Observations of low, moderate and high coarse woody debris (CWD)
levels across an (a) elevational and (b) slope range, sampled from 100
macroplots, Ospika Area Burn Program, north-central British Columbia, 2016. .......... 27

Figure 13. Relationship between biomass, measured in twenty-five 1 m x 1 m clip
plots, and the percent cover of herbaceous vegetation (herb-grass), measured
at the macroplot scale, Ospika Area Burn Program, north-central British
(O] 18] 3] o T= T2 0 1 K TR 29

Figure 14. Mean percent cover of browse species (z SE) and browse height (cm) at
three levels of CWD, sampled from 100 macroplots, Ospika Area Burn
Program, north-central British Columbia, 2016. ..............ciiiiiiiiiriicee e, 30

Figure 15. Effect of elevation on the height of preferred moose browse, Ospika
Area Burn Program, north-central British Columbia, 2016. ............cccovvviiiiiiiiiieeerriennns 30

Figure 16. Number of observations of wildlife sign, by species, recorded on 25
wildlife transects. One black bear was observed in a sample plot while we were
on site. Ospika Area Burn Program, north-central British Columbia, 2016. ................ 32

Figure 17. Frequency of different types of wildlife sign observed on 25 wildlife
transects, Ospika Area Burn Program, north-central British Columbia, 2016. ............. 32

Figure 18. Number of observations of foraging on different tree, shrub, and herb
species on 25 wildlife transects. False-Sol omonds seal and fireweed
only herbaceous species that were observed to be foraged upon. The spruce
and pine were not browsed, but had antler scrape evidence, Ospika Area Burn
Program, north-central British Columbia, 2016. ............cocviiiiiiieeriiee e 33

Figure 19. Effect of the average percent cover of trees on the number of browse
observations on 25 sample transects, Ospika Area Burn Program, north-central
British Columbia, 2006, .....oeniiiiiii e e et e e e et e et e e e aaas 34

Figure 20. Probability of low elevation habitat improvement for moose and elk on 15
proposed burn sites, based on data collected from 100 sample plots, Ospika

Area Burn Program, 2016.........oouuiiiiiii e 35

Figure 21. Probability of high elevation habite
mountain goat on 15 proposed burn sites, based on data collected from 100
sample plots, Ospika Area Burn Program, 2016. ..............uuuuuummmmmmmmimiiiiiiiiiiiiiiiiininnnnees 35

Figure 22. Probability of habitat improvement on high- and low-elevation sites for
grizzly bear, on 15 proposed burn sites, based on data collected from 100
sample plots, Ospika Area Burn Program, 2016. ..............uuuuuummmimmmmmniniiiiiiiiiiiininininnnees 36

Figure 23. Spatial representation of the probability of habitat improvement for (a)
moose and (b) elk on 15 proposed burn sites, based on data collected from 100
macroplots, Ospika Area Burn Program, 2016. .............coiiiieiiiiiiiiiiieee e 37

Prescribed burns to enhance habitatuogulates Vi



WOODS AND MCNAY WILDLIFE INFOMETRICS INC.

Figure 24. Spatial representation of the probability of habitat improvement for (a)
Stonebs sheep an don(@Spjoposed bumtims, based an data
collected from 100 macroplots, Ospika Area Burn Program, 2016

Figure 25. Spatial representation of the probability of habitat improvement on (a)
low elevation sites, and (b) high elevation sites for grizzly bear on 15 proposed
burn sites, based on data collected from 100 macroplots, Ospika Area Burn
Program, 2016. ...ttt e et a e et e eraans 39

Figure 26. Mountain goat ungulate winter ranges (U-7-029 and U-7-030) and
proposed burn blocks for mountain goat winter range enhancement, Ospika
Area Burn Program, north-central British Columbia, 2016. .............ccccceeeiiiiiiniiiiiiiinnnnn. 46

Prescribed burns to enhance habitatuiogulates vii



WOODS AND MCNAY WILDLIFE INFOMETRICS INC.

LIST OF TABLES

Table 1. Summary of the impacts of cutblocks (1970 to present) and wildfire (1920
to present) in the Ospika Burn Program project. ...........coovviviiiiiiiiii e eeeeeeanens 8

Table 2. Distribution of planned prescribed burn blocks and pre-burn sampling
macroplots (in parentheses) by classes of elevation, aspect, and slope, Ospika
Area Burn Program, north-central British Columbia, 2016. ............cccoovviiiiiiiiiieeereiennn, 21

Table 3. Results of the multi-variate regression to determine the effects of
Biophysical characteristics (elevation, aspect, slope and coarse woody debris
(CWD)) on the percent cover of shrubs and trees at each height class (<2 m, 2-
10 m, >10 m) in 100 sampled macroplots, Ospika Area Burn Program, north-
central British Columbia, 2016. Values in bold are significant at p < 0.05. ................. 23

Table 4. Results of the multi-variate regression to determine the effects of
Biophysical characteristics (elevation, aspect, slope, and coarse woody debris
(CWD)) on the percent cover of each vegetation type in 100 macroplots, Ospika
Area Burn Program, north-central British Columbia, 2016. Bolded values
represent significance at P < 0.05.......coiiiiiiiiii e 25

Table 5. Results of the multi-variate regression to determine the effects of
Biophysical characteristics (elevation, aspect, slope and coarse woody debris
(CWD)) on the percent cover of browse species, height of browse species,
utilization of browse and the number of browse (shrub and tree) species,
Ospika Area Burn Program, north-central British Columbia, 2016. Values in
bold are significant at P < 0.05.... ..ot 29

Table 6. Results of the multi-variate regression tests to determine the effects
Biophysical characteristics, Vegetation characteristics and Browse
characteristics models on the level of observed wildlife use on 25 sample
transects, Ospika Area Burn Program, north-central British Columbia, 2016.
Values in bold are significant at p < 0.05. .....coooiiiiiiiii 31

Table 7. Effectiveness monitoring cost comparison for 3 project years (2014, 2015
and 2016), including cost per macroplot, wildlife transect, burn block, total
proposed burn area, wildlife species and BGC zone, Ospika Area Burn
Program, north-central British Columbia, 2016. ............coovviiiiiieeiiece e 42

Prescribed burns to enhance habitatuiogulates viii



WOODS AND MCNAY WILDLIFE INFOMETRICS INC.

LIST OF PHOTOS

Photo 1. EIk wallow observed on Ospika Block #24, Ospika Area Burn Program,
north-central British Columbia, August 27, 2016. The photo also shows the
dense vegetation and high mature canopy cover of the pre-burn site conditions. ....... 33

Phot o 2. Proposed burn site for Stoneds sheep ¢
enhancement in the Pesika Creek area, includes high-elevation, steep, west- to
south-west aspects, associated with rocky outcroppings and slopes, Ospika
Area Burn Program, north-central British Columbia, 2016. ............coovviiiiiiieniiiiiiiinnn. 50

Phot o 3. Change in shrub cover in a high elevat
burn in north-eastern BC, (a) pre-burn (July 2013) and (b) post-burn (July 2014)
conditions, resulting in increased line-of-sight, decreased shrub cover, and
increased grass and forb production............cccooee i 51

Photo 4. Proposed burn site for moose, elk and deer on the Akie River, Ospika
Area Burn Program, north-central British Columbia, August 2016. .............cccccevvveeeeee. 90

Photo 5. Macroplot sample location on the Akie River proposed burn site showing
high stem density of trees between 2-10 m in height. Willows in the foreground
have evidence of old browsing, Ospika Area Burn Program, north-central British
Columbia, AUGUSE 2016. ......ouuuuiiieeeeeeeeiiiies e e e eteas s e e e e e e e eeaa e s s e e e e eeeaeneeaaaaeeaaeeennees 91

Photo 6. Macroplot sample location on the Akie River proposed burn site showing
high stem density of trees >10 m in height. Evidence of bark-stripping by
moose or elk on mature aspen trees, Ospika Area Burn Program, north-central
British Columbia, AUQUSE 2016. .......ccceiiiiiiiiiiie e e e e e 92

Photo 7. Proposed burn site (Ospika 24 block) for moose, elk and deer on a west-
facing slope adjacent to the Williston Reservoir, Ospika Area Burn Program,
north-central British Columbia, AugQUSt 2016............covuiiiiiiiieeeiieieee e 93

Photo 8. Macroplot sample location on the Ospika 24 proposed burn site showing
mature forest conditions, shrub height between 2-10 m, and high levels of
coarse woody debris (CWD), Ospika Area Burn Program, north-central British
Columbia, AUGUSE 2016. ......ouuuuiiii i e e e e e e et e e e e e e e e e e rata e e e e eaaeeaanees 94

Photo 9. Crew members recording the number of woody stems and cutting and
collecting herbaceous vegetation from a 1-m x 1-m clip plot, Ospika Area Burn
Program, north-central British Columbia, August 2016. ...........cooviiiiiiiieiiiricee e, 95

Photo 10. Proposed high-el evati on burn site on the Upper Pes
sheep, mountain goat and grizzly bear habitat improvement, Ospika Area Burn
Program, north-central British Columbia, August 2016. .............uuuuuerimmmmiiiiiiiiiiiiiiinnnnns 96

Photo 11. Example of sub-alpine fir encroachment on a high-elevation, grass-
domi nated proposed burn site, visible in the f

Prescribed burns to enhance habitatuogulates 1



WOODS AND MCNAY WILDLIFE INFOMETRICS INC.

mountain goat and grizzly bear, Ospika Area Burn Program, north-central
British Columbia, AUQUSE 2016. .......ccceeiiiiiiiicie e e e e e 97

Prescribed burns to enhance habitatuegulates 2



WOODS AND MCNAY WILDLIFE INFOMETRICS INC.

INTRODUCTION

Rationale for the Project

Fire plays an important role in shaping the landscape in northern British Columbia (BC);
either as a natural disturbance agent (wildfire) or as a management tool (prescribed
burns). The successional recovery of vegetation after fire creates a mosaic of young (or
early seral) patches of forest embedded in a matrix of older forest (Turner et al. 1997).
Moose (Alces americanus), and other ungulates, rely on this forested mosaic using
early-seral forests for foraging and older forests as cover. Studies have shown that many
large mammals select for post-fire vegetation including: moose (Gillingham and Parker
2008), elk (Cervus canadensis; Sittler et al. 2015), deer (Odocoileus hemionus and
Odocoileus virginianus; Long et al. 2008, Zimmerman 2004), St o nshdes (Ovis dalli
stonei; Sittler et al. 2015), mountain goat (Oreamnos americanus; Toweil 2004) and
grizzly bear (Ursus arctos; McLellan and Hovey 2001).

The Peace River's W.A.C. Bennet Dam, constructed in 1968, flooded rivers in north-
central BC to create a 175,000 ha hydroelectric reservoir, thereby permanently modifying
the natural mosaic of ungulate habitats in the area. Even though the flooding event
caused direct mortality of ungulates (Loo 2007); the more significant and longer lasting
effect on ungulates has been through a reduction in habitat value. For example,
approximately 50% of the area flooded (175,000 ha) was some of the highest quality
moose winter range available in BC (Hengeveld 1998). The reservoir also impacted
foraging habitat by reducing the amount of natural riparian areas (Davidson and Dawson
1990), an ecological site type that tends to persist in an early seral condition. Also, the
reservoir, which is the largest body of fresh water in BC, apparently increases humidity
levels in the valley, leading to a reduction in the potential for fire ignition and large fire
events (Rogeau 2001) and therefore further limiting the production of early-seral
habitats.

Creation of the Williston Reservoir also led to opportunities to improve the efficiency of
timber harvesting in the area (increasing access and transportation of logs via the
reservoir), cumulatively adding even further modifications to the natural mosaic of
ungulate habitat in a variety of ways. Since the 1970s, greater interest in merchantable
timber resulted in increased effort to suppress natural wildfire. Thus, many areas that
would have historically been maintained in grass and shrub communities have now
advanced to mature seral stages (Corbould 2000). Although timber harvesting creates
patches of early seral forests similar to fire, the patches tend to be aggregated spatially
and that has led to distribution of moose in patterns that differ from what would occur in a
natural landscape (Seip 2008). Areas of early-seral habitat created by logging also differ
from those created by fire because of the road infrastructure required. Roads change
ease of access for, and hence the spatial distribution of, both humans and predators.

A loss of habitat for large ungulates and an altered distribution of their habitats has led to
increasing overlaps among the ranges of early-seral ungulates (e.g., moose and elk),
their primary predator (i.e., wolves (Canis lupus)), and threatened populations of
woodland caribou (Rangifer tarandus caribou; Seip 2008). The extended spatial overlap
bet ween wolvesd primary prey and cari bou
increases the risk of predation on caribou and has led to declining populations of caribou
(Johnson et al. 2015). One outcome of the decline in caribou populations is the
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development of management actions specifically designed to limit further increases of
early-seral browse species within caribou range (Gorely 2016)*.

The abundance and distribution of early-seral habitats for moose and other ungulates
has changed in the Williston Basin, and managers now require strategic and operational
tools to help achieve management objectives for those species. One tool that could
potentially be used to meet all wildlife and ecosystem objectives is prescribed burning
(GOABC 2016, Gorely 2016). Prescribed burning is the intentional ignition of small- and
large-scale fires. Prescribed fire has been used for centuries, first by Aboriginal people
(Barrett and Arno 1982, Lewis and Ferguson 1988, Huffman 2013), then by pioneers,
and more recently by wildlife managers (Elliot 1983, Backmeyer et al. 1992, AMEC
2002, Woods 2016). Through effective planning and implementation, prescribed burns
can be used to: (1) increase the diversity and distribution of early- to mid-seral
vegetation successional stages, (2) improve habitats, (3) enhance wildlife foraging
opportunities, (4) improve habitat accessibility, and (5) create spatial separation between
early-seral ungulates and caribou.

General Goals andbjectives

The goals of this project were to enhance ungulate habitat, through the use of prescribed
fire, decrease the potential for overlap in habitat use by early-seral-dependent large
ungulates and threatened woodland caribou, and to monitor the effectiveness of the
habitat management technique. Using prescribed burns, ungulate habitat will be
enhanced by: (1) increasing the quantity and nutritional quality of key forage species for
six wildlife species in four seasonal habitats, (2) creating more accessible forage to
wildlife (i.e., removing blow-down), and (3) improving habitat in spatial proximity to key
habitat features (e.g., mineral licks and escape terrain).

This prescribed burn project, and the goal and objectives we established, align with the
Habitat Conservation Tr us;tspeéificalynG@oall:inoreaded
conservation outcomes for fish, wildlife and their habitats. Our proposed objectives
(below) set out to protect and enhance populations of important ungulates through the
use of prescribed fire to restore and enhance habitats for those species. By
implementing the project, we will enhance and/or restore approximately 5,000 ha of

winter range habitat, f or pri ority ungul ates (moose,

sheep), through the use of prescribed fire. Secondary species benefiting from the
habitat-based actions include spring, summer and fall habitat for grizzly bear (Ursus
arctos) and winter range for mule and white-tailed deer. Increasing winter range for
moose and elk, the two primary prey species that support wolf populations, will result in
more abundant and healthier populations of these species, but spatially segregated from
threatened caribou populations. Restoration and enhancement of winter habitats for

mountain goat and St anore Busitiosahfarage(e.qgv,igredter pr ovi de

digestibility and crude protein; Sittler 2013) in ranges that are associated with steep
escape terrain and mineral licks. Grizzly bear foraging habitats will also be restored and
enhanced through the rejuvenation of berry-producing shrubs that occurs post-fire
(McLellan and Hovey 2001, Duchesne and Wetzel 2004).

1 See also the specific management actions made legal by General Wildlife Measures associated with UWR
7-025 (http://www.env.gov.bc.ca/wld/documents/uwr/u-7-029 u-7-030_Summary.pdf )
2 HCTF Strategic Plan (http://hctf.ca/who-we-are/strategic-plan)
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Objective 1

The first objective, undertaken in the first year of the project, was the development of a
5-year implementation plan. The plan was developed to be consistent with an emerging
Ecosystem Restoration (ER) strategy for the Omineca region (see for example LM
Forest Resource Solutions 2011). The implementation plan extended the scope of the
project to match existing ER plans, identified 51 potential burn polygons, confirmed
minimal impact on commercial operations and First Nations interests, and identified and
minimized conflicts with Species at Risk (caribou; Robin et al. 2013).

Objective 2

Our second objective was to implement prescribed burns within context of the 5-year
implementation plan. Activities to address this objective included the development of
Ecosystem Restoration prescriptions and BC Wildfire Service (WFS) burn plans for
approval by the FLNRO District Manager and WFS. Wildlife Infometrics provided a
project management role in the implementation of the burns. WFS was responsible for
the decision-making and actual implementation of the burns, including ignition and
monitoring of the prescribed burns. WFS conducted one burn in 2015 for the Ospika
prescribed burn program (McNay et al. 2016).

Objective 3

It has been well established that wildfires can enhance habitat value for moose
(Gasaway et al. 1989) and other ungulates (Sittler et al. 2015), and therefore we
presumed prescribed fire can be used as a management action for that same purpose
(Lemke 2000). However, it is less well known how, where, and when to implement
prescribed burns to achieve the goal in the most effective and efficient manner, although
this question has been addressed by others elsewhere (AMEC 2002, Backmeyer et al.
1992, BC Parks 2008, Lousier et al. 2009). Put another way, we can be relatively certain
that fire, and the subsequent reinitiating of vegetative succession, will benefit most
ungulate populations, but how can we implement prescribed burns that will achieve that
goal best and most efficiently at both the site and landscape levels? Given the variable
and dynamic ecology of the Williston Reservoir landbase, our third objective was to
monitor key ecological variables before and after burning, to assess the effectiveness of
prescribed burning on achieving preferred habitat conditions and the resulting wildlife
response.

Objective 4

As prescribed burning for wildlife habitat enhancement is a relatively new undertaking in
the Omineca region of north-central BC, our final objective was to develop effective
extension materials about the project including technical reports, brochures, media
articles and other publications, and website materials.

Prescribed burns to enhance habitatuegulates 5



WOODS AND MCNAY WILDLIFE INFOMETRICS INC.

Specific Objectives for Year 4 (20167)

Our specific objectives for Year 4 were to focus on implementation of prescribed burns,
effectiveness monitoring, and reporting and extension. Specifically, our planned
activities to address these objectives included:

Objective 20 Implementation:

a) develop Ecosystem Restoration prescriptions and burn plans to secure
required permits,

b) treat approximately 1,800 ha, on six sites, during the spring and/or fall
burn season, and

c) identify additional burn sites (totalling approximately 2,000 ha) across the
study area, which would be proposed for treatment in 2017.

Objective 33 Effectiveness Monitoring:

d) sample the sites treated during the spring of 2016,
e) conduct pre-burn sampling on newly identified sites, and
f) develop a model of habitat improvement.

Objective 43 Reporting and Extension.

g) provide on-the-ground training for local First Nations,

h) report results of Year 4 (2016-17) objectives and activities undertaken,

i) provide an ongoing assessment of the project successes, failures, and
recommendations for future project years, and

i) update extension materials (e.g., technical reports, website, etc.).

STUDY AREA

General Location and Biophysical Characteristics

The study area is located within the Mackenzie Forest District in north-central BC (UTM
zone 10 E 407950 1 N 6289700), approximately 150 km north of the municipality of
Mackenzie. The area is bordered by the Finlay Arm of the Williston Reservoir on the
west, the Ospika Arm of Williston Reservoir to the south, the Akie River to the north, and
the upper Ospika River to the east. The area is dominated by mountain ridges reaching
2,100 meters in elevation, incised with broad east-west running river valleys. Slopes
below the alpine are generally moderate and rarely exceed 40%. The study area is
approximately 417,000 ha in size, including three Resource Management Zones (RMZs)
on the east side of the Williston Reservoir, north of the Ospika Arm (Figure 1). The three
RMZs from south to north are: Collins-Davis, Pesika, and Lower Akie. The north-facing
slopes and higher elevations within the study area are dominated by Engelmann spruce
(Picea engelmannii) and subalpine fir forests, while the south-facing slopes and valley
bottoms are a mix of aspen, cottonwood (Populus trichocarpa), white spruce (Picea
glauca) and lodgepole pine forests. The Engelmann Spruce-Subalpine Fir
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Figurel. Location ofResource Management Zonkki¢, Pesika, and Collibavig and a
study area chosen for a project toprescribed burns to enhance habitat values for moose on
the northeastern side of Williston Reservoir in raetiral British Columbia.

(ESSF) Biogeoclimatic zone (BGC?) covers over half of the area, dominating the higher
elevations and north-facing terrain. Boreal White and Black Spruce (BWBS) and the
Sub-Boreal Spruce (SBS) BGC zones make up the remainder of the area, with the SBS
primarily in the valley floor and the BWBS on the slopes.

The primary ungulates in these landscapes are moose, elk, deer and mountain goat,
with trace populations of Stoned sheep and woodland caribou. The study area also has
a diverse suite of large predators, including black bear (Ursus americanus), grizzly bear,
wolves, lynx (Lynx canadensis), and wolverine (Gulo gulo). Within the study area,
ungulates select for foraging habitats that provide adequate forage while ensuring some
spatial separation and security from predator populations (Formanowicz and Bobka
1988, Abramsky et al. 2002).

Natural Fires

In general, the landscape in the study area has developed under a regime of lightning-
induced, episodic forest fires; therefore, much of the vegetation in the area is adapted to

3 See https://www.for.gov.bc.ca/hfd/library/documents/treebook/biogeo/biogeo.htm (Accessed May 25,
2016)
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post-fire succession (Parminter 1984). According to the BC Biodiversity Guidebook (BC
MOFE 1995), the average fire-return interval in the ESSF ranges from 150 to 350 years.
The BWBS is classified as Natural Disturbance Type 3 (NDT3), which has a mean fire-
return interval for stand-replacing events of 100 to 125 years (BC MOFE 1995).
Generally, following a fire, the first 50 years of vegetation regeneration is characterized
by an abundance of early-seral species such as trembling aspen, paper birch (Betula
papyrifera), and lodgepole pine (Hawkes 1982 in Wong et al. 2003). White spruce, black
spruce (Picea mariana), and subalpine fir will re-establish after a fire but tend not to
dominate until a later stage of vegetative succession (Parminter 1983 in Wong et al.
2003). Similar to the BWBS, most of the SBS is designated NDT3, with frequent stand
replacing events and fire-return intervals of 125 to 200 year BC MOFE (1995).

Since 1920, there have been 118 recorded wildfires covering approximately 12% of the
project area and approximately 55,000 ha of burned area (Figure 2, Figure 3, Figure 4).
Fifty-four percent of the area burned since 1920 is located in the ESSF, 23% in the SBS,
20% in the BWBS, and 2% in the BAFA (alpine). However, when taking into
consideration the contributing area of each BGC zone, the SBS has experienced the
most wildfire (17% of the BGC zone), followed by the BWBS (15%) and the ESSF (11%)
(Table 1).

Although the number of wildfires has not changed significantly since the 1940s (Table 1),
the average size of wildfires has decreased from 3,944 ha in the 1920s to 2.6 ha in the
2000-2009 decade. Between 2010 and 2016, the average size of wildfires in the project
area was 215 ha, much of which could be attributed to the 2015 prescribed burn
(conducted as part of this project), which escaped the Fire Management Zone
boundaries (McNay et al. 2016).

Forest Logging

Commercial forest operations in the study area date back to the 1970s. Logging
disturbances make up approximately 4% of the study area and have resulted in a range
of mid-seral ecosystems aged 20 to 30 years old, with very few early seral sites (<10
years old; Figure 2, Figure 3, Figure 4). Logging has a concentrated distribution spatially
and temporally which is not indicative of the natural ecosystems (Figure 2, Figure 3,
Figure 4). For example, 53% of total cutblock area is located in the SBS, 33% in the
BWBS, and 15% in the ESSF (Table 1).

Tablel. Summary of the impacts of cutblocks (1970 to present) and wildfire (1920 to present)
in the Ospika Burn Program project.

BGC Total Total Total Cutblock  Wildfire BGC BGC
Zone Area Cutblock  Wildfire Area Area Impacted Impacted
Area Area by Cutblock by Wildfire
(ha) (ha) (ha) (%) (%) (%) (%)
BAFA 49,797 0 832 0 2 0 2
BWBS 72,336 6,127 11,172 33 20 8 15
ESSF 261,171 2,655 30,009 14 54 1 11
SBS 76,016 9,858 13,034 53 24 13 17
SWB 2,887 1 54 <1 <1 <1 2
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Figure2. Recorded wildfire events (19#26sent) and cutblock!sQ?Gpresent), by decade, that have occurred in the Nabesche and Selwyn
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Prescribed burns to enhance habitatuiogulates 9



WOODS AND MCNAY WILDLIFE INFOMETRICS INC.

Ospika Copes Legend
= Study Area Boundary
CJRMZ Boundary
BEC Zone
| IBAFA
3 = BWBS
_ Upper Ospika " IESSF
: —ISBS
[ ISWB
Wildfires By Decade
mm 1920 - 1929
= 1930 - 1939
1940 - 1949
1950 - 1959
e 1960 - 1969
mm 1970 - 1979
= 1980 - 1989
mm 1990 - 1999
== 2000 - 2009
mm 2010 - 2016

- ChunamerT{ges

Figure3. Recorded wildfire events (19#26sent) and cutblocksd(70present), by decade, that have occurred i@dhi@sDavis Resource
Management Zong&kMZ), Ospika Burn Program, nosthntral British Columbia.

Prescribed burns to enhance habitatuiogulates 10





































































































































































































































































