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Statement of Need  

Moose population declines in various locations in the interior of British Columbia have caused significant local and 
provincial concern. Moose are an iconic wildlife species and an important food source for many residents and First Nations. 
Moose population declines have been associated with extensively disturbed landscapes following salvage logging of 
mountain pine beetle damaged lodgepole pine stands (Kuzyk and Heard 2014, Boucher et al. 2022). While early seral 
forests and roadside areas are associated with high moose forage availability, these same sites have been correlated to 
moose declines (Beyer et al. 2013, Francis et al. 2020, Boucher et al. 2022). The cumulative effect of timber harvesting and 
installation of dense road networks appears to have impacted habitat features necessary for moose survival. Wolf 
predation is the primary cause of cow moose mortality (Mumma and Gillingham 2019, Sittler 2020, Birch and McNay 2021, 
Anderson et al. 2023). Wolves typically prefer areas of low road density and wolf caused moose kills are most often occur 
away from these features (Mumma and Gillingham 2019). Despite this, in some landscapes where linear features and 
openings are seemingly inescapable higher occurrences of wolf caused moose kills have been correlated to these features 
(Mackenzie et al. 2012, Boucher et al. 2022). Human harvest and apparent starvation are the next most frequent causes of 
cow moose mortality and a are strongly correlated with recent occupancy of new cutblocks and areas with high road 
density (Mumma and Gillingham 2019).  
 
Moose rely on wetlands, ponds and early seral forests for foraging and late seral forests for thermal cover, predator 
avoidance, and snow interception (Belovsky et al. 1973).  They require winter range (Bunnel et al. 2004) having forested 
areas that provide thermal cover during low temperatures and for snow interception to reduce energy expenditure in late 
winter (Schwab 1985). Seasonal thermal cover is particularly important during spring and summer high temperatures 
(Street et al. 2015). As plantations age they are likely to exclude moose forage species over time due to reforestation 
practices that promote dense conifer stands to optimize timber values (Leblond et al. 2015). Given mounting pressures on 
local moose populations it is important to review the relationship between harvesting and silviculture practices and moose 
habitat viability. Mcleod Lake Indian Band (MLIB) has supported this multi-year project to address the issue of food 
sovereignty in their territory. 
 
In addition to being important to First Nations, hunters and recreationists; moose are categorized as a focal species under 
FWCP’s Peace Region Cross Ecosystem and Uplands Action Plan. The goals and objectives of this project coincide with 
Cross-Ecosystem Actions 5,6,7 and 10; and with Upland Actions 2,6,9,10,11,12,13, and 14. 
 
 

Background 

 
In 2023 SERNbc was approached to coordinate project delivery for McLeod Lake’s moose enhancement proposal in hopes 
of creating a replicable process. Experts and interest groups were solicited for input into the proposed project and a Round 
Table of First Nation, biology, forestry, and research expertise was created. SERNbc had field crews assess all of the original 
enhancement polygons proposed by Madrone in MLIB’s original project proposal. Most of these areas fell within new 
openings created by clear-cut logging. The roundtable decided that efforts in these areas had limited benefit to moose and 
the potential restoration efforts would neglect to address the core reasons for ungulate population decline. The loss of 
primary forest and habitat conversion were major discernable factors linked to biodiversity loss in British Columbia. It was 
determined that the most direct method for habitat restoration was to recruit habitat through the conversion of conifer 
plantations via variable spaced thinning and reduction of linear features. This method would break up uniformity and could 
economically utilize a portion of the wood fiber to offset restoration costs in an effort to create a cost conducive replicable 
method for moose habitat enhancement. 
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Project History 

 
2023-2024: 
In Year 1 SERNbc and MLIB met with experts and interest groups to guide the placement and development of the moose 
enhancement treatments.  Given there was an interest from the roundtable to pursue a trial commercial thin for habitat 
enhancement the focus for year 1 was to develop treatments within plantations aged 30-45. During field reconnaissance 
opportunities were identified to enhance moose habitat through potentially increased forage availability, ungulate winter 
range recruitment, and beaver habitat enhancement. In addition to measures that enhance moose habitat an opportunity 
to simultaneously study the response of Vaccinium membranaceum to various thinning treatments within the project 
treatment units was identified in early reconnaissance. MT3 was selected as a priority for development in year 1 due to the 
significant patches of Vaccinium membranaceum observed within the plantation. MT7 was also developed for treatment in 
year 1. Both plantations were considered good candidates for meeting the provincial guidelines for commercial thinning. 
Treatments have been developed to compare conventional commercial thinning to alternative thinning specifications that 
may improve habitat features and/or crop tree response. 
 
2024-2025: 
In year 2 the layout was finalized, and baseline monitoring data was acquired. Halfway River, Doig River, West Moberly and 
McLeod Lake were all consulted directly via email, telephone or in-person meetings. The project was met with enthusiasm 
by correspondents.  After lengthy discussions with Authorizing professionals within the Prince George and Mackenzie 
Natural Resource Districts, a Special Use Permit (SUP) an Occupant Licence to Cut (OLTC) and Road Use Permit (RUP) were 
submitted in the summer of 2024. Permits were issued in November 2024. 
 
Treatment in MT3 and MT7 was implemented based on treatment objectives and guidance from the planning Round Table. 
Selective harvesting crews have completed thinning operations, and road maintenance and trucking contractors will be 
finishing up in April 2025. 
 
Planning and development for the 2025 precommercial thinning treatment unit (MT6) and road rehabilitation have been 
completed. The permits for the precommercial thinning treatment units were obtained in November 2024. In the winter of 
2024-2025 we completed variable thinning and gap treatments within MT3 and MT7 using a harvester forwarder system. 
 
The project has been discussed during presentations at the Northern Silviculture Committee’s 2024 field tour, SERNbc’s 
Ecosystem Restoration Plan stocking standard development table, and during CNC’s baseline data acquisition. These 
conversations have attracted the interest of professionals across many different disciplines who wish to be a part of the 
process. Hydrologists, forest professionals and biologists have all proposed methods to assist in monitoring and we are 
currently identifying opportunities for collaboration with interested parties. 
 
2025-2026:  
In year 3 we completed manual brushing of younger dense monoculture spruce plantations. Tootikoh Contracting (Nak’azdli 
Whut’en) has carrying out the work. Duz Cho Contracting has completed road restoration of in-block roads and legacy 
forest road permits. Authorization for road rehabilitation activities were granted by one of the project’s industrial partners 
(Canadian Forest Products) who holds permits for the roads within the project area . We are attempting to reduce linear 
disturbances closer to 0.6km/km2 which is the threshold for upset predator prey dynamics. CNC and SERNbc will complete 
the first year of post treatment monitoring within MT3 and MT7. 
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Goals and Outcomes 

 
The goal of this project is to create a replicable habitat enhancement activity to support First Nation food sovereignty 
through wildlife habitat recruitment by promoting biodiversity, old forest characteristics and increased landscape 
heterogeneity. 
 
Overall Objectives 
 
Although this project focuses on moose habitat enhancement it is within SERNbc’s mandate to focus on ecosystem 
restoration as opposed to single species management. It is our intention that all prescribed treatments have been planned 
to enhance habitat features for a variety of species to increase overall biodiversity. In Year 1 planning and development 
several treatment objectives were identified that correspond to the overall project goal: 

 
1) To identify if there is a change in site use by moose in thinning treatments and/or small gaps compared to 

untreated plantations. 
o Outcome: Two trial areas (MT3 and MT7) have been laid out, permitted and are currently being treated. 

 
2) To identify the response of forage species to thinning treatments and gaps. 

o Outcome: The College of New Caledonia has completed year 1 baseline data acquisition and will be 
revisiting in the spring. 
 

3) To identify the response of broadleaf tree species ingress in thinning treatments and gaps and compare those 
responses against sites that have a history of herbicide use and those that do not.  

o Outcome: The College of New Caledonia has completed year 1 baseline data acquisition and will be 
revisiting in the spring. 
 

4) To identify the response of Vaccinium membranaceum (Vaccinium membranaceum) to thinning treatments. 
o Outcome: All Vaccinium membranaceum patches have been gps’d and will be monitored in subsequent 

years post-treatment. 
 

5) To analyze the ability of industry guidelines for commercial thinning to provide for non-timber values including 
moose habitat features. 

o Outcome: Thinning specifications that follow current provincial commercial thinning guidelines have been 
prescribed and treated to compare to various thinning intensities. 

 
Variable Spaced Thinning Operations 
 
The operational trial commenced in the winter of 2024-2025. This project tweaked conventional commercial thinning to 
focus on recruiting key wildlife habitat features. Efforts have been made to ensure that these operations serve as an 
example of best management practices that: 
 

 Break up plantation uniformity through variable spaced thinning and gap creation. 
 Recruit interim structure through limb piling, stub trees and girdling. 
 Utilize wood fiber in an effort to create a cost-conducive restoration method. 
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Study Area 

 
Project sites were identified west of McLeod Lake in Wildlife Management Unit 7-24 within the FWCP Peace Region/ 
Parsnip sub-region. These areas are within McLeod Lake’s Traditional Territory and were selected based on proximity to the 
community, proximity to historically high moose densities, being located within WMU 7-24 and being located outside of 
critical habitat for woodland caribou. Additionally, the project area was identified in moose habitat models produced by the 
Moose Working Group through the government-to-government Regional Strategic Environmental Assessment for the Peace 
(Northeast) Region (RSEA Moose Working Group 2021; Tripp and Jeffries 2020). 
 
Three sites were selected based on site conditions that could support a commercially viable restoration thin. These areas 
are located between Carp Lake Provincial Park and conditional harvesting Ungulate Winter Range U-7-022 within a 
transitional zone between the SBS mk1 and SBS wk1. MT3 and MT7 were assessed as being within the SBSmk1 with 
ecotypes best characterized by the SBSmk1-01 and 06 dominating treatment unit areas on rolling terrain. Within MT7 the 
SBSmk1-05 occurs on upper slopes on warm aspects and the SBSmk1-09 occurs within depressions associated with 
drainages. Ecosystem assessments have not been completed for MT6.  
 
All 3 sites consist of monoculture conifer plantations, predominantly spruce, with limited understory vegetation, stand 
structure or species diversity to benefit a variety of wildlife. MT3 was harvested and broadcast burned in 1986, 4.4ha was 
mechanically site prepped in 1995, manual brushing to remove broadleaves and overtopping shrubs was completed in 1995 
with tree planting occurring over 3 years: 1986, 1987 and 1996. MT6 was harvested from 1999 to 2000, mechanically site 
prepped in 2000 and planted to 100% spruce in 2001. MT7 was harvested and broadcast burned in 1985, tree planting is 
assumed to have occurred in 1986, and large portions of the plantation received an aerial herbicide treatment in 1992 to 
remove broadleaves and shrubs. All three plantations are representative of a significant proportion of the landbase that has 
been modified by timber harvesting and silviculture activities: they are uniformly spaced conifer stands with low species 
and structural diversity.  
 
 

Treatment Methods 

Treatment Types 

Thirteen treatment units were prescribed in both MT3 and MT7. Treatment units were either variable spaced thinning 
units, small cleared gaps or girdle strips. Variable spaced thinning and gap treatment units were treated in the winter of 
2024/25. All treatment types are described in greater detail below. 
 
Variable Spaced Thinning and Gap Creation 

Various spaced thinning units had one of the following planned densities: 200, 400, 600, 800 or 1000 Stems per Hectare 
(SPH) post-treatment targeted. Variable thinning treatment units were mechanically thinned with a harvester-forwarder 
system. Trails within the treatment units were intentionally curved to reduce sight lines within treated areas. 

The harvester-forwarder system utilizes specialized equipment for selective cutting operations which allows for high 
retention of stems. A Ponsee harvester was used to cut targeted stems and places logs along either side of a trail. Removed 
stems were processed in block, and limbs and tops were piled along trails to be burned in the fall of 2025 pending burning 
conditions. During the forwarding phase a specialized log transporter retrieves logs, places utilizable logs in a bunk and 
carries them to a roadside to be hauled to the purchasing mill. 20SPH of dead trees were targeted to be retained on site 
post-treatment in the thinning treatment units. Where <20SPH of dead trees were present dead trees were recruited 
through tree stubbing. The tops of stubbed trees were left on site to reassert Coarse Woody Debris on the forest floor. 

Gap treatment units were also mechanically treated with a harvester forwarder system in MT3 and MT7. The cleared gaps 
created were 0.2 to 1.0 ha in size. 

MT7 

MT3 

MT6 
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                                                           Figure 2. Harvester operating in MT3 

 
        Figure 3. Aerial image of MT3 post-treatment (winter 2025) showing various treatment units.  

 

Harvest Plan Maps detail treatment units and operational considerations and can be found in Appendix 1 and 2. 
 

0.4ha 
Gap 

200SPH 400SPH 

600SPH 

1000SPH 

800SPH 

0.2ha 
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600SPH 
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Huckleberry Special Management Zones 

In MT3 two Special Management Zones (SMZs) were identified in the field where a high abundance of Black Huckleberry 
(Vaccinium membranaceum) was present. These areas had prescribed trail orientations to limit forest floor exposure to 
achieve filtered light conditions at the forest floor post-treatment. Otherwise, the Huckleberry SMZs were managed as per 
the treatment unit.  

The SMZs provided an opportunity to relate stand density to Vaccinium membranaceum plant abundance and berry 
production. Many studies have noted decreases in Vaccinium membranaceum plant abundance and cover following 
precommercial and commercial thinning but did not measure the change in berry production (Beese et al. 2002, Kerns et al. 
2004, Clason et al. 2008). We were only able to find one study that measured changes in berry production following various 
overstory treatments, none of which were precommercial or commercial thinning. Minore (1984) observed an increase in 
Vaccinium membranaceum production following the chemical girdling of 50% of the conifer overstory. There are no known 
local studies considering the relationship between thinning and Vaccinium membranaceum plant abundance or berry 
production. 

 

Girdle Strips 

Corridors adjacent to thinning and gap treatment units were designed to recruit dead standing and coarse woody debris in 
a plantation devoid of these habitat features. A target of 10SPH will be manually girdled using a chainsaw. Approximately 
40% of the girdle strips in MT3 were completed in the winter of 2024/25. The remainder of the girdle strips will be manually 
girdled in 2025. 

 
Figure 4. Girdled trees outside MT7 

No Treatment Areas: Controls and Ecological Anchors 

This project was planned to develop a treatment area composed of 30% treatment units, 30% untreated plantation and 
30% ecological anchor (mature forest or stand having mature forest attributes). Final areas closely match these planning 
targets for MT3 and MT7.  

Control areas (untreated plantation) were desired to contribute to stand diversity as well as to establish an untreated 
control for monitoring purposes. 
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Ecological anchors were an adjacent stand with desirable stand attributes: mature stand condition, wildlife trees, diversity 
of trees species including broadleaves, that could be considered a point of ecological strength. 

Monitoring 

 
The College of New Caledonia (CNC) and SERNbc have developed monitoring protocols under the guidance of the project 
roundtable. The objective of these measures are to examine the biotic and abiotic benefits and trade-offs of the treatment 
types. Several monitoring priorities have been identified. SERNbc has undertaken stand measurements and qualified 
professionals from CNC will manage wildlife, vegetation, air temperature, soil moisture and light regime monitoring. 

The baseline condition data collected in 2024 included: stand measurements, wildlife monitoring, moose pellet surveys, air 
temperature monitoring and vegetation surveys. Transects, camera and temperature logger locations are identified on the 
map below.  
 

 

 

  

 
  
 
 
 
 
 
 
 
 
 

Figure 5. Monitoring Equipment Installments and Transect Location Map from CNC (Uschenko 2024). 
 

Stand Measurements 

The objective is to monitor and compare the growth and abundance of tree species within each thinning or gap treatment 
unit with untreated portion of the plantations. We predict that thinned plantations will have higher stem diameter and 
crown growth as well as species diversity and abundance than untreated plantations. 

The pre-treatment stand was measured in 2024 as per the Timber Cruising Manual (Updated August 1, 2024) with live/dead 
conifer and deciduous stems >7.5cm diameter at breast height (1.3m) included in the cruise and summarized as per the 
Cruise Compilation Manual (Updated July 1, 2023). A metal stake was installed at each measurement plot for 
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remeasurement (measurement plots are identified in solid black on the cruise plan map images below). Additional data was 
collected at each measurement plot including secondary stand structure and live crown height and width.  

Secondary stand structure was collected with a 3.99m fixed plot radius using the same plot center. All live/dead conifer and 
deciduous trees with diameters <7.5cm at breast height (1.3m) were tallied by tree species and silviculture layer. 
Silviculture layers were defined as per the 2023 Silviculture Survey Procedures Manual. Stand measurements will be 
reassessed immediately after initial treatment in summer of 2025 and again in summer of 2029.The survey design can be 
found below. 

 

Wildlife Monitoring 

The objective is to monitor wildlife use and habitat selection across thinning and gap treatment units, with a focus on moose. 
We predict increased moose use in low-density stands during summer and early winter due to improved forage availability 
(Uschenko 2024b). 

A grid-based camera deployment system has been used, with two trail cameras per block (28 blocks total), placed ≥100 m 
apart where feasible. A total of 65 trail cameras and 70 SD cards have been used. Batteries are being replaced and data 
downloaded at least once prior to winter (2024/2025) (Uschenko 2025 pers. comm.). 

Climate and Air Temperature Monitoring 

We will examine the values of thermal cover on the landscape, and track local weather conditions throughout the study 
period to assess how climatic variability may affect vegetation and wildlife responses. To monitor these changes, we will 
focus assess the local climate and compare temperature conditions in: all treatment types, untreated plantation, and 
available adjacent mature forest. We hypothesize that weather anomalies will influence short-term trends in soil moisture, 
vegetation growth and animal presence. We predict that these influences will vary depending on the treatment type due to 
changes in the light regime. We anticipate that daily average temperatures will immediately increase in low density stands 

Figures 6 and 7. Cruise Plan Map images showing grid system sampling design. Left: MT3 (green is reserved areas, orange is single 
timber type) Right: MT7 (reserved areas are shown in green, timber type 1 in red, timber type 2 in pink, timber type 3 in yellow, and 
timber type 4 in magenta. 
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(<800sph). However, these stands will reflect similar values to those recorded among mature forest habitat over the longer 
term (10+ years) (Uschenko 2024b). 

To monitor local climate; a fully equipped, fixed weather station has been installed in a recent cutblock (<5-year-old). The 
station has been recording precipitation, air temperature, soil moisture, relative humidity, barometric pressure, solar 
radiation, and wind speed/direction and will continue to do so for the full duration of the monitoring regime. (Uschenko 
2025 pers. comm.). 

To compare quantify air temperature differences a total of 24 temperature loggers with solar radiation shields have been 
installed across all treatments and control areas (4 per treatment strata, plus 2 each in the untreated plantation and mature 
forest). All loggers have been installed ≥1.5 m above ground and protected from direct solar radiation, wind, and 
precipitation. Data will be supplemented by the weather station. (Uschenko 2025 pers. comm.). 

Moose Pellet Surveys 

To quantify moose use across thinning treatments, permanent 100 m × 1 m belt transects were established in all treatment 
types, control areas, and adjacent unharvested mature forest using a randomized 50 m grid overlay. Transects were spaced 
to avoid overlap and, where possible, placed away from block edges to reduce edge effects. Transect density was based on a 
target of 1% area coverage, resulting in 86 transects surveyed in 2024 (Uschenko 2024b). 

Each transect was navigated in the field from a predetermined grid point, with azimuth recorded. Surveyors walked the 
transect line, visually detecting moose pellets within 50 cm on either side (1 m total width). For each pellet group, species, 
season (winter/summer), and distance along the transect were recorded. Questionable cases were measured from the 
centerline and included only if within bounds. All recorded pellets were removed or destroyed to prevent double-counting 
in future sampling (Uschenko 2025 pers. comm.). 

Vegetation Surveys 

The objective is to assess plant community response to thinning treatments, including changes in species composition, 
abundance and forage quality. We predict increased plant diversity and a shift toward shade-intolerant species in low-density 
treatment units. (Uschenko 2024b) 

Vegetation will be sampled using 25 m line transects, spaced 100 m apart and located >30 m from treatment edges. A total 
of 46 transects will be installed based on treatment area. Coverage, density, frequency, species diversity, and browse 
intensity have been recorded. Additional focus is being placed on Vaccinium membranaceum sites (Uschenko 2025 pers. 
comm.). 

Soil Moisture and Light Regime Monitoring 

The objective is to track changes in soil temperature and moisture across treatments and controls to understand effects on 
understory establishment and stand resilience. We predict that lower density reductions (≤800 sph) will initially increase soil 
temperature and reduce early spring soil moisture due to greater solar exposure, but will increase growing season soil 
moisture at 20 cm depth. Over 5–10 years, soil temperatures in denser treatments (>800 stems/ha) is expected to be similar 
to baseline levels as vegetation recovers (Uschenko 2024b). 

To document this, we are planning the installation of 14 soil monitoring stations in the summer of 2025 across all treatment, 
control strata and unharvested mature forest. Soil moisture sensors will be placed at 5 cm and 20 cm depths, with associated 
relative humidity and temperature probes. All stations will be placed >30 m from treatment edges to minimize transitional 
effects. Soil texturing will be completed for sensor calibration. Where possible, installations have been co-located with 
Vaccinium membranaceum sites (Uschenko 2025 pers. comm.). 

Snow Depth Interception 

The objective is to quantify winter snow depths as influenced by canopy interception across treatment types, providing 
insights into moose winter habitat conditions. We predict that deeper snowpacks will persist in low-density treatments due 
to reduced canopy interception (Uschenko 2024b). 
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Sixteen snow monitoring stations will be established (2 per strata), co-located with wildlife trail cameras. Snow depth will 
be passively recorded throughout the winter using meter sticks placed in representative open areas outside of tree wells. 
(Uschenko 2025 pers. comm.). 

 
 

Recommendations and Learning Outcomes 

 
At present, it is not possible to evaluate differences between treatment types, as only baseline data have been collected. 
Nevertheless, several potential operational efficiencies have been identified: 
 

 Road maintenance and transportation costs were the largest factors impacting economic feasibility in this thinning 
operation. Although best practices identified by the project roundtable recommended winter harvest, road 
maintenance should be a primary consideration when planning operations. Creating an economy of scale by 
utilizing multiple contractors up the same road network, or selecting stands favorable to summer logging would 
significantly increase cost savings. 
 

 Timber harvesting in conditions below -15° C caused significantly higher rates of limb shatter and stick matting 
over much of the forest floor. This may increase wildfire risk and limit vegetation response in the short term. 
Avoiding timber harvesting operations during periods where temperatures are below -15° C to mitigate debris 
build up and increase piling efficiency would mitigate this. 

 
 High density patches of 1000SPH were difficult to achieve through mechanical methods. Treatment units planned 

for 1000SPH were completed as planned in MT3 but in MT7 any treatment unit planned for 1000SPH was changed 
to 800SPH as the desired result could not be achieved in MT3. The 1000SPH treatment units in MT3 had minimal to 
no thinning in the areas off the trails, resulting in cleared linear features between untreated strips.   

 
 Treatment boundaries were cut in first by operators to reduce the possibility of harvest trespasses. Although 

operators were given instructions to meander trails, how the harvesting boundary was managed was not specified. 
The lines created along the boundary resulted in pronounced sightlines that would be best avoided where habitat 
enhancement objectives apply. 
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Appendix 1-MT3-Harvest Plan Map 
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Appendix 2-MT7- Harvest Plan Map 
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Appendix 3-MT7- Harvest Plan Map  
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Appendix 4-MT3- Cruise Summary 
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Appendix 5-MT7- Cruise Summary  
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Appendix 6-Operator Guidance 
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STRUCTURE TARGETS -attempt to recruit dead woody debris and dead standing trees. 
 

1) Coarse Woody Debris- Prioritize pulp logs above 15cm. Target 20 per hectare. 
2) Dead Standing- Stub trees below live crown. Target 20 per hectare 
3) Limb Sort/ Critter Pile- Create small piles every 5-20m. Keep piles more than 15m away from block 

boundary. 


