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1.0 INTRODUCTION 
 
In March 1998, Innovative Forestry Practices Agreements (IFPA) were signed by the five major 
licensees operating in the Merritt Timber Supply Area (TSA).  The agreements provided a 
unique opportunity for licensees to develop innovative sustainable forest management practices 
in return for increases in Annual Allowable Cut (AAC). 
 
The licensees, along with the Nicola Tribal Association (NTA), Upper Similkameen Indian Band, 
and BC Timber Sales formed the Nicola-Similkameen Innovative Forestry Society (NSIFS); a 
partnership charged with implementing the IFPAs. 
 
From its inception, the NSIFS has built a long history of working with First Nations (FN) 
communities in the Merritt area.  The relationship with local FN communities is important to the 
continued success of the NSIFS and its programs.  The NSIFS understands that furthering on-
going initiatives to improve species habitat information is strengthened through the incorporation 
of local FN values into management planning and practice. 
 
In order to continue its strong relationship with the local FN communities, the NSIFS recognizes 
the importance of developing sustainable forest management practices.  The current Mountain 
Pine Beetle (MPB) epidemic and elevated harvest levels have raised concerns regarding 
impacts on wildlife species and their habitats.  The NSIFS is interested in doing field monitoring 
of priority wildlife species in the Merritt TSA.  The following report outlines the results of a 
project undertaken to develop a field sampling plan for wildlife species in the Merritt TSA. 
 

2.0 TERMS OF REFERENCE 
 
The project manager for this sampling plan was Greg van Rossum, Lower Nicola Indian Band 
(LNIB).  The lead biologist for the project was Dave Caswell, RPBio, Timberline Natural 
Resource Group (Timberline).  Background research was completed by Laura Isaac and Cedric 
Bent, LNIB.  Spatial analysis was completed by Dan Erikson, Timberline.  Reporting was 
completed by Jim Webb and Dave Caswell, Timberline. 
 

3.0 OBJECTIVES  
 
The primary objective of this project was to establish a species habitat sampling plan for field 
work in the 2009 /10 fiscal year.  In addition to the primary objective, it was important that the 
sampling plan incorporate a multi-species, ecosystem-based approach, and be flexible enough 
to incorporate additional species in the future.  In addition, the sampling plan should provide an 
opportunity for the collection of Cultural Heritage Resource (CHR) and Traditional Ecological 
Knowledge (TEK) data. 
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4.0 METHODS 
 
4.1 Species Habitat Impact Analysis 
 
The first step in developing the sampling plan was to develop species priorities based on 
potential impacts of the MPB and fire.  
 
Initial analysis in the MPB and fire impact summaries was to assess the NSIFS’s habitat 
suitability models for species habitat rated as either high or moderate.  Habitat rated as low 
suitability or with no rating was not assessed.  Following this step, high and moderate species 
habitat suitability ratings with fire rating were overlaid with spatial datasets from the MFR 
Protection Branch to determine habitat at risk of fire.  The nest step was to overlay the high and 
moderate species habitat suitability ratings with MPB attack rating spatial datasets from the 
MFR to determine habitat at risk of beetle attack. 
 
Finally, all three layers – habitat suitability ratings, fire rating and MPB ratings – were assessed 
to determine moderate and high suitable habitat at the greatest risk (Appendix II).  To complete 
these steps, the following methodology was followed: 
 

1. The NSIFS habitat suitability data was used to assess suitable habitat for the species 
list.  Habitat classes that were assessed were either: 

• Moderate, or 
• High. 
• Low or nil suitable habitats were not a consideration. 

 
2. Fuel management specialists within the MFR Protection Branch were contacted to 

discuss available spatial datasets for fire hazard.  Fire hazard and behavior is linked 
closely to annual weather; for this reason no one dataset exists that accurately depicts 
long term fire hazard for the Merritt TSA.  The best available dataset maps stands where 
current structure and composition indicates that spot fires will likely be caused.  A single 
attribute (‘SPOT’) indicates the presence or absence of this property.    Stands classified 
as having this property are anticipated to generate larger fires due to fire spread caused 
by spotting.  These stands were included in the impact summaries for fire risk.   

 
3. Aerial overview mapping collected by the MFR was used to assess MPB impact.  .  

Mortality severity codes in this dataset include:  
• trace (<1% attack), 
• low (1-10% attack), 
• moderate (11-30% attack), 
• severe (31-50% attack), and 
• very severe (>50% attack)1. 

Overview flight data from 2004 to 2008 were combined to create a layer for the Merritt 
TSA representing the maximum recorded infestation in these years.  This mapping 
represents existing red attack only; future infestation is not projected.   
 

                                                
 
1 Ministry of Forests and Range, Forest Practices Branch, Aerial Overview Survey Methods. Available at: 
http://www.for.gov.bc.ca/hfp/health/overview/methods.htm 
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In order to more accurately assess the total potential impact of MPB, an additional layer 
was created based on the vegetation resources inventory (VRI).  This layer identifies 
stands with a significant lodgepole and Ponderosa pine component.  Selection criteria 
for this layer were: 
 

• Species 1 in the stand was either2: 
o lodgepole pine (Pl) 
o interior lodgepole pine (Pli), or 
o Ponderosa pine (Py). 

• Species 2 in the stand was either: 
o lodgepole pine (Pl) 
o interior lodgepole pine (Pli), or 
o Ponderosa pine (Py), and 
o that Species 2 percent was greater than 30%. 

• Age was not a consideration. 
 
Each stand meeting these criteria was assigned an attribute to indicate that significant 
pine was present.  Impact summaries for MPB included all areas where significant pine 
was present, and all areas where overview mapping indicated moderate or greater 
mortality, regardless of stand pine component. 

 
MPB – Species Habitat Rating Classes 
 
To assess the amount of area in the Merritt TSA with suitable habitat for the NSIFS species list 
that could be impacted by a catastrophic fire event, the following matrix of ratings for habitat and 
fire were used (Table 1): 

 
MPB – Species Habitat Rating Classes 
 
To assess the amount of area in the Merritt TSA with suitable habitat for the NSIFS species list 
that could be impacted by the MPB epidemic, the following matrix of ratings for habitat and MPB 
were used (Table 2) 
 
 

                                                
 
2 Minimum value for the species 1 in the Merritt VRI is 20%. 

Table 1. Fire rating and species habitat suitability selection criteria. 

Species Habitat Suitability 
SPOT Rating 

Moderate High 

yes √ √ 
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Fire with MPB – Species Habitat Rating Classes 
 
The risk of impact on species habitat is most severe in cases where MPB is present or where 
there is susceptible pine, and stand characteristics indicate that a large fire is possible.  To 
assess the amount of area in the Merritt TSA with suitable habitat for the species list that could 
be impacted by the beetle and a catastrophic fire event, the following matrix of ratings for 
habitat, fire and MPB were used (Table 3): 

Table 2. Mountain pine beetle rating and habitat suitability selection criteria. 

Species Habitat Suitability 
MPB Rating Pine Component in Stand 

Moderate High 

trace yes √ √ 
low yes √ √ 

moderate no √ √ 
moderate yes √ √ 

severe no √ √ 
severe yes √ √ 

very severe no √ √ 
very severe yes √ √ 

no rating yes √ √ 
 

Table 3. Fire with mountain pine beetle ratings and habitat suitability selection criteria. 

Species Habitat Suitability SPOT 
Rating 

MPB  
Rating 

Pine Component in 
Stand Moderate High 

yes trace yes √ √ 
yes low yes √ √ 
yes moderate no √ √ 
yes moderate yes √ √ 
yes severe no √ √ 
yes severe yes √ √ 
yes very severe no √ √ 
yes very severe yes √ √ 
yes no rating yes √ √ 
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4.2 Species Habitat Impact Summaries 
 
Species habitat impact summaries were developed to prioritize species and to provide 
summarized data for discussion with the Technical Advisory Committee (TAC).  Summary 
tables were generated that outlined the total area of high and moderate suitability habitat for the 
identified wildlife species and the proportion of habitat at risk to MPB and fire.  Additional tables 
were generated that outline the species that were proposed as priorities for field sampling. 
 
4.3 Technical Advisory Committee Feedback 
 
To ensure that the species priorities met the objectives of the Request for Proposal (RFP) and 
the TAC, the impact summaries were presented on March 18, 2009.  The meeting provided the 
TAC an opportunity to: 
 

• review the species list developed for the RFP; 
• review the area of risk of MPB and fire to the suitable habitat of the proposed species; 
• provide feedback on the recommendations put forward with the impact summaries; and 
• provide recommendations on the sampling plan moving forward. 

 
4.4 Wildlife Sample Plan Development 
 
Based on the results of the impact area summaries and TAC feedback, a sampling plan was 
developed that met the overall project objectives.  The wildlife sampling plan was prepared with 
flexibility considering that the amount and availability of funding for the monitoring was 
unknown.  To meet the overall project goals, the sampling plan outlined monitoring objectives 
for each species or group of species, as well as the sampling design and methodology. 
 

5.0 RESULTS AND DISCUSSION 
 
5.1 Species Habitat Impact Summaries 
 
The result of the GIS analysis produced area impact summaries for all species in the species list 
of the proposal (Appendices I - IV).  The impact summary indicates that the White-headed 
Woodpecker and the Fisher have no habitat rated high or moderate suitability in the Merritt TSA.  
Eight species have less than 10,000 ha rated for moderate or high suitability and at risk of MPB 
and fire while five species have more than 10,000 ha rated for moderate or high suitability and 
at risk of MPB and fire.  Of the remaining species, four have less than 100 ha rated for high and 
moderate suitability, at risk of MPB and fire.   Impact summaries could not be completed for the 
long-billed curlew and the bat species as final models have not been completed for these 
species. 
 
Based on the species habitat impact summaries, recommendations were made to develop a 
sampling plan focused on five of the species in the original RFP (Appendix III & IV).  The 
species recommendations considered:  
 

• the area of impact of MPB and fire risk; 
• the cost effectiveness of monitoring activities; 
• the opportunity to build on previous and current investments by the NSIFS and other 

groups; 
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• the potential to collect meaningful information that supports the development of 
sustainable forest management strategies; and 

• the potential to collect CHR and TEK data along with wildlife sampling. 
 
5.2 Technical Advisory Committee Presentation and F eedback 

 
A summary report3 of the species habitat impact area summaries and initial recommendations 
was presented to the TAC on March 18th, 2009.   The primary outcome of the meeting was a 
recommendation to develop a sampling plan for the following species and species group: 
 

1. Flammulated Owl, and 
2. Woodpeckers 

• Lewis’s Woodpecker 
• Williamson’s Sapsucker 

 
Some additional outcomes from the meeting included:  
 

• recommendations for the sampling plan to consider a multi-species / ecosystem-based 
approach; 

• that the sampling plan should include long-term monitoring objectives; and 
• that the sampling plan should provide an opportunity to collect CHR and TEK data with a 

particular focus on plant species of interest to local First Nations. 
 
5.3 Wildlife Sampling Plan – Common Design Elements  
 
The following section outlines study design elements that are common to both the Flammulated 
Owl and woodpecker sampling plans. 

5.3.1 Stratification 
 

1. North / South  - In a general sense, the MPB epidemic is moving through the Merritt 
TSA in a northwest-southeast gradient which provides a basis for stratification.  A north / 
south stratification of the Merritt TSA will provide an opportunity for comparison of 
monitoring results based on areas already impacted by the MPB (north) and areas 
where the MPB epidemic is still growing (south).   

 
2. Harvest / Retention / Silviculture  - Stratification of the Merritt TSA based on the 

harvest, retention and silvicultural activity should also be considered.  Sampling should 
occur in stands that have not been harvested, as well as stands that have been 
harvested including a range of silviculture practices.  Following initiation of the field 
sampling, further work will be needed to explore opportunities to include the range of 
management practices into the sampling plan. 

 

                                                
 
3 Lower Nicola Indian Band.  2009.  Wildlife Species Sampling Plan, Phase I: Impact Summaries and Species 
Priorities.  Interim Progress Report.  Prepared for the NSIFS, Technical Advisory Committee. 
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In future years, it is possible that additional or alternative wildlife and plant may be included in 
the Society’s monitoring plans.  It is recommended that long-term monitoring retain the common 
design elements and continue to focus on the same study areas over time to reduce the effect 
of variability from attributes such as weather, seasonal changes, migratory changes, etc. 
 
5.4 Wildlife Sampling Plan: Flammulated Owl 
 
Description 
 
The Flammulated Owl (Otus flammeolus) is small, standing at 15 – 17cm tall.  In BC, it occurs in 
the grey phase in contrast to the reddish phase found in southern populations.  It is commonly 
associated with mature Douglas-fir dominated forests with old-growth characteristics that may 
have a minor component of ponderosa pine (van Woudenberg 1999).4  Since 1988, it has been 
designated as a Species of Special Concern by the Committee on the Status of Endangered 
Wildlife in Canada (COSEWIC)5.  It is listed in the BC Identified Wildlife Management Strategy 
and the Flammulated Owl is blue-listed (Special Concern) on the BC List Status6. 
 
Objectives 
 
The proposed sampling plan for Flammulated Owl is expected to achieve the following 
monitoring objectives: 
 

• Potential changes in relative abundance of calling males; 
• Potential changes in relative abundance of nesting pairs; 
• Potential changes in suitable nesting habitat resulting from landscape and stand level 

impacts of MPB and fire; 
• Potential changes in the amount and distribution of security and foraging habitats, 

resulting from MPB and fire; and 
• Potential changes in other owl species composition and population levels resulting from 

MPB and fire, which may impact the Flammulated Owl. 
 
Part of the assessment for each of these monitoring objectives is to establish baseline data from 
which trends can be determined in stands that may be impacted by the MPB or fire and that 
have suitable and capable habitat.  Existing baseline data in the NSIFS database should be 
assessed to determine its applicability to this analysis and data collection should build on this 
baseline.   
 
Data in Douglas-fir leading stands is of high relevance with the Flammulated Owl because of its 
dependency on Douglas-fir dominated forests with old-growth characteristics.  In the future, 
following the conclusion of the MPB epidemic, baseline data will be invaluable as forest 
harvesting shifts back to Douglas-fir dominated stands. 
 
 
                                                
 
4 van Woudenberg, A. M. 1999.  Status of the Flammulated Owl in British Columbia.  Wildlife Working Report No. 

WR-95.  B.C. Environment 41pp. 
5 Committee on the Status of Endangered Wildlife in Canada.  Available at: 
http://www.cosewic.gc.ca/eng/sct5/index_e.cfm 
6 Ministry of Environment.  BC Species and Ecosystems Explorer.  Available at: 
http://www.env.gov.bc.ca/atrisk/toolintro.html 
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Sampling Design 
 
It is recommended that the Flammulated Owl sampling build on previous work completed in the 
Merritt TSA.7  As the previous work was focused on the Interior Douglas-fir (IDF) zone, 
continuing to work in these areas will gather baseline data for future forest management.  
However, in order to monitor changes in habitat and owl populations, sampling should extend 
into the higher elevations impacted by the MPB.  Therefore, a subset of the previously 
inventoried areas should be sampled along with adjacent higher elevation habitats.  Depending 
on funding levels, it is recommended that sampling effort is distributed evenly between the north 
/ south units and Interior Douglas-fir biogeoclimatic / MPB zones. 
 
It is expected that the sampling design will monitor the relative abundance of Flammulated Owl 
for the selected study areas.  Depending on the funding levels and subsequent sampling 
intensity, it is likely that the data gathered will be representative of the Merritt TSA.  It is also 
expected that the sampling design will monitor changes in habitat and other owl populations 
which may impact Flammulated Owl.  As such, a multi-species, ecosystem-based approach has 
been developed around the Flammulated Owl as the focal species. 
 
Sampling Methodology 
 
Sampling for the Flammulated Owl must adhere to the RISC Inventory Methods for Owl 
Surveys8.  The purpose of the sampling design is to determine the relative abundance in the 
determined sampling area.  This will be accomplished through road surveys and the audio 
broadcast of Flammulated Owl calls.  Initial road surveys will be used to identify the occupancy 
of calling males.  Subsequent, visual surveys are recommended to assess nesting status and 
record habitat measurements. 
 
Key aspects of these surveys include: 
 
Survey Timing 
 

• Survey timing will occur during optimal times for each of the following stages: 
o Occupancy   15 May – 15 Aug 
o Nesting Status   15 June – 1 August 

 
Occupancy surveys should occur from mid-May to the end of June, while the nesting status 
surveys will be completed during the month of July. Survey intensity within these sample 
windows will largely be determined by funding availability. 
 
 
 
 
 
 
                                                
 
7 Christie, D.A. and A.M. van Woudenberg.  1998.  Species account, raging guide, and breeding habitat suitability 
model for the Kamloops and Merritt forest districts.  B.C. Ministry of Environment Lands and Parks,  Kamloops B.C. 
Unpublished report. 
8 RISC.  July, 2006.  Inventory Methods for Owl Surveys.  Standards for Components of British Columbia’s 
Biodiversity No. 42. Revised Draft, Version 1.0.  Available at: 
http://ilmbwww.gov.bc.ca/risc/pubs/tebiodiv/owl/owl_protocols_2k6.pdf 
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Occupancy  
 

Preparation  
 

• Audio equipment must be in accordance with the RISC standards. 
• Field surveyors must check with provincial biologists for recommendations on 

recordings to ensure that the quality and repertoire of calls is consistent with Ministry 
of Environment standards. 

 
Sampling Details 
 

• Road transects should be selected to allow for lengthy, relatively unidirectional 
continuous routes. 

• Sample stations must be spaced 500m apart.  If suitable habitat or safety concerns 
prevent sampling at a station, the station is dropped and the next suitable 500m 
station is sampled. 

• The first point count is placed at the start of each transect. 
• Peak activity and responsiveness of the Flammulated Owl begins within about 30 

minutes after sunset (dusk) and about 30 minutes before sunrise (dawn) and should 
ideally occur between 2200 and 0100 hours. 

• Broadcast duration of the male owl call must be for 15 minutes with the call played in 
the following sequence: 

 
� 1.5 minutes call playback broadcast, 
� 3 minutes of silence, 
� 1.5 minutes call playback broadcast, 
� 3 minutes of silence, 
� 1.5 minutes call playback broadcast, 
� 3 minutes of silence, and 
� 1.5 minutes call playback broadcast. 

 
This allows for four 1.5 minute call periods spaced 3 minutes apart.  If a response 
from a Flammulated Owl is heard, the call playback is stopped and the incident 
recorded.  If a predatory owl responds, the call playback is stopped immediately, the 
incident recorded and the sampling crew moves to the next station. 

• GPS points of the sample locations should be recorded.  In addition, the bearing and 
distance to calling owls should be recorded to guide the location of search areas for 
subsequent visual searches. 

 
Weather 
 

• Sampling must occur only with the following weather conditions: 
o Winds 

� 0-19 km/hr (Beaufort scale 0-3) 
o Precipitation 

� None 
� Light drizzle 
� Light snow 

o Temperature 
� Close to seasonal averages 
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Data collection will use the data templates found in the Inventory Methods for Owl Surveys8. 
 
Nesting Status and Vegetation Assessments  
 
The results of the occupancy surveys are expected to provide direction for the visual surveys to 
assess nesting status.  Locations of calling males will be revisited to determine nesting status.    
In addition to nesting status and vegetation assessments, the visual surveys should also provide 
the opportunity to collect CHR and TEK measurements.  It is recommended that vegetations 
assessments follow those outlined in previous inventories and that the TAC develop a process 
and methodology for the collection of First Nations CHR and TEK prior to initiating the wildlife 
sampling. 
 
5.5 Sampling Plan: Woodpeckers 
 
Description 
 
Based on the habitat impact summary feedback from the TAC, the woodpeckers to be sampled 
are the Lewis’s Woodpecker and the Williamson’s Sapsucker.  Woodpeckers are known as 
primary cavity excavators and excavate nest cavities in dead or live defective trees.  Excavated 
cavities are used by secondary cavity nesters which include owls, other birds and some small 
mammals.  Woodpeckers are highly dependent on wildlife trees for habitat requisites such as 
nesting, feeding and roosting.  The Lewis’s Woodpecker, Melanerpes lewis, is a medium-sized 
woodpecker averaging 27 cm in length with a dark red facial patch, a grey breast and collar with 
glossy, greenish-black upper parts and a pinkish-red belly.  The Williamson’s Sapsucker, 
Sphyrapicus thyroideus , is a medium-sized woodpecker averaging 23 cm in length with male 
and female having distinct colouration although both exhibit a variably yellow belly. 
 
The Lewis’s Woodpecker population no longer breeds in coastal British Columbia and its Interior 
BC population is suspected to be in decline.  The Williamson’s Sapsucker population is 
threatened due to conversion of old-growth and mature stands of Douglas-fir and western larch 
into juvenile, managed stands.  The COSEWIC designated the Lewis’s Woodpecker as Special 
Concern, the Williamson’s Sapsucker as Endangered5. Both of these birds are red listed 
(Extirpated, Endangered or Threatened) on the BC List Status6. 
 
Objectives 
 
The proposed sampling plan for the woodpeckers is expected to assess the following monitoring 
objectives: 
 

1. Changes in relative abundance of woodpecker and songbird species; 
2. Changes in suitable nesting habitat resulting from landscape and stand level impacts of 

MPB and fire; and 
3. Changes in the amount and distribution of security and foraging habitats, resulting from 

MPB and fire. 
 
Part of the assessment process for each of these objectives is to establish baseline data from 
which trends can be determined in stands that are impacted by fire or the MPB and that have 
suitable habitat.  Existing NSIFS baseline data should be assessed to determine its applicability 
to this analysis and any future data collection should build on this baseline. 
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Sampling Design 
 
The woodpecker sampling should coordinate with work proposed by the Ministry of Environment 
(MoE)9 or through Environment Canada (EC) species recovery efforts.  As this work may be 
focused on the Interior Douglas-fir (IDF) and Ponderosa Pine (PP) zones, work in these areas 
will collect baseline data for future forest management.  However in order to monitor changes in 
habitat and woodpecker relative abundance resulting from impacts of MPB, the sampling is 
recommended to extend into the higher elevations.  It is possible that the proposed sampling 
design and methodology could be applied to the sampling locations previously established to 
validate mule deer winter range in the Merritt TSA.10  In doing so it would build on previous 
investment by the NSIFS.  In addition, the vegetation data collected in 2000 would provide a 
baseline measurement of potential habitat changes over the past decade.  Further analysis 
would be needed to determine if the sample locations are representative of the proposed 
stratification.  In doing, so the sampling design will incorporate a multi-species, ecosystem-
based approach. 
 
Sampling Methodology 
 
Sampling for the Lewis’s Woodpecker and the Williamson’s Sapsucker must adhere to the 
Resource Inventory Standards Committee (RISC) methods. 11,12,13  To meet the proposed 
sampling objectives of relative abundance in the sampling area, a series of point count stations 
will be located along transects.   The proposed sampling utilizes both avian point counts and 
woodpecker call playback transects.  It is expected that both methods could be completed 
starting with the point counts followed by call playback transects and each transect completed in 
one day.  In using this approach, data would be collected on songbirds as well as woodpeckers. 
 
Key aspects of these surveys include: 
 

Survey Timing – Lewis’s Woodpecker 
 

• Survey timing will occur during optimal times for each of the following stages: 
o Occupancy   May – mid October 
o Pair Status   June 
o Nesting Status   mid June – August 

 
 
 
 

                                                
 
9 Gyug, L.W.  2006.  Williamson’s Sapsucker Inventory, Merritt 2006.  Prepared for Ecoysystem Branch, 
BC Ministry of Environment, Victoria BC. 
10 Simpson, K and T.K. Simpson. 2000.  Mule deer winter range truthing in the Merritt TSA.  Report for 
the NSIFS, Merritt, BC. 
11 Intergrated Land Management Bureau, Resources Information Standards Committee: Standards.  Available at: 
http://ilmbwww.gov.bc.ca/risc/pubs/tebiodiv/ 
12 RISC.  1999.  Inventory Methods for Forest and Grassland Songbirds.  Standards for Components of British 
Columbia’s Biodiversity No. 15. Version 2.0.  Available at: 
http://www.ilmb.gov.bc.ca/risc/pubs/tebiodiv/songbird/assets/songml20.pdf  
13 RISC.  1999.  Inventory Methods for Woodpeckers.  Standards for Components of British Columbia’s Biodiversity 
No. 19. Version 2.0.  Available at:http://ilmbwww.gov.bc.ca/risc/pubs/tebiodiv/woodpeckers/assets/woodml20.pdf 
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Survey Timing – Williamson’s Sapsucker 
 

• Survey timing will occur during optimal times for each of the following stages: 
o Occupancy   late March – mid September 
o Pair Status  April 
o Nesting Status   late April – mid June 

 
It is recommended that point counts and call playback surveys are completed from mid-May to 
the end of June.  The occupancy stage timing is provided as a guideline for the songbird point 
count survey intensity within these sample windows will largely be determined by funding 
availability. 
 
Pair / Nesting Status – Point Counts  
 
At each station along a transect, the survey crew must conduct a point count for all birds.  This 
is done to determine relative abundance of other, non-target species and to collect additional 
data while the sampling crew is in the field.  Each point count is conducted over ten (10) 
minutes at a sample station. 
 
Sampling Details 
 

• Sample stations must be spaced 250m apart.  If suitable habitat or safety 
concerns prevent sampling at a station, the station is dropped and the next 
suitable 250m station is sampled. 

• The first point count is placed at the start of each transect. 
• Wait one minute after arriving at the station before beginning the count.  Use 

this time to record station information and weather conditions. 
• The count for non-targeted bird species is conducted during the first ten (10) 

minutes following the one minute wait period. 
• The radius of detection is unlimited.  Estimate the distance in 10m classes.  

(Note: Assessment of different surveyors’ hearing ability is addressed in the 
standards document.) 

 
Survey Timing – Songbirds 
 

• Survey timing will occur during optimal times for each of the following stages: 
o Occupancy   May 1 – July 10 

• Songbirds are most active in the morning.  Surveys should be conducted 
within the first three to four hours after sunrise. 

 
Weather 
 

• Sampling must occur only with the following weather conditions: 
o Winds 

� 0-11 km/hr (Beaufort scale 0-2) 
o Precipitation 

� None 
� Fog 
� Misty drizzle 
� Drizzle 
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o Temperature 
� >3oC during breeding season 

 
Pair / Nesting Status – Call Playback Transects  
 
After surveying for non-target avian species at each station along a transect, the survey crew 
then conducts a point count for all the Lewis’s Woodpecker, the Williamson’s Sapsucker and 
any additional non-target woodpeckers. 
 
Preparation  
 

• Audio equipment must be in accordance with the RISC standards. 
• Field surveyors must check with provincial biologists for recommendations on 

recordings to ensure that the quality and repertoire of calls is consistent with the 
Ministry of Environment standards. 

 
Sampling Details 
 
Call playback sampling for the woodpeckers is initiated following completion of the non-target 
avian point count surveys. 
 

• Woodpeckers are most active in the morning.  Surveys should be conducted - 
as point counts are completed - from about 30 minutes after sunrise and until 
12:00pm (noon). 

 
Sampling Methodology - Woodpecker Call Playback 
 

• After point count, broadcast of the call / drumming playback is initiated: 
� Ten (10) minutes after arriving at the station if no target birds 

are heard, 
� The first playback sequence is broadcast for the Williamson’s 

Sapsucker followed by the Lewis’s Woodpecker. 
� The calls are broadcast in the following sequence: 

• Initiate the first playback sequence for the Williamson’s 
Sapsucker, 

• Turn 60o from the transect, 
• Broadcast a call, 
• Listen and watch for 30 seconds, 
• Turn another 120 o in the same direction, 
• Broadcast the second call, 
• Listen and watch for 30 seconds, 
• Turn another 120 o in the same direction, 
• Broadcast the third call, 
• Wait 2 minutes before initiating the sequence again for 

the Lewis’s Woodpecker. 
• Broadcast of drumming is done if the call playback was unsuccessful and 

follows the same sequence except each drumming playback is broadcast for 
five seconds followed by a ten second silence. 
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• Once a response has been obtained, discontinue the call and/or drumming 
playback for that species, record the appropriate notes and initiate the 
second species playback one minute after the last playback. 

• Call playback at a station must be stopped if other species are unduly 
disturbed by the calls. 

• When the end of the winter mule deer transect is reached and the last call 
playback station completed, the survey crew should wait ten (10) minutes 
before ending the survey and leaving the area. 

• When road transects are used, the surveyor(s) must be out of the vehicle.  
One crew person can drive to the next sample station to initiate the call-
playback while the other surveyor walks between the stations listening and 
watching for responses. 

 
Weather 
 

• Sampling must occur only with the following weather conditions: 
o Winds 

� 0-11 km/hr (Beaufort scale 0-2) 
o Precipitation 

� None 
� Light drizzle 
� Light snow 

o Temperature 
� >7oC during breeding season 

 
Data collection will use the data templates found in the Inventory Methods for Woodpeckers13. 
 
Vegetation Assessment 
 
Following the point station sampling and in accordance with RIC sampling standards, vegetation 
surveys are required to record data on wildlife/nesting trees and surrounding habitat, regardless 
if the site has an active breeding pair.  The vegetation surveys should follow similar 
methodologies outlined in provincial standards8 and previous inventories7.  For the target 
species, attributes to be recorded are: 
 

1. Location  - geographic coordinates referenced to NAD83, 
2. Site Info  - based on the FS88214 - Site Form, Ground Inspection 

  Form, 
3. Topography  - based on the FS882 - Site Form, Ground Inspection  
      Form, 
4. Structural stage - based on the FS882 – Site Form, Ground Inspection  

  Form, 
5. Basic vegetation - list of dominant / indicator vegetation species based on  

  the FS882 - Vegetation Form, Ground Inspection Form,  
  and 

6. Wildlife tree plot - abbreviated tree attributes for wildlife based on the 
   FS882 - Wildlife Habitat Assessment Form. 

 
                                                
 
14 Ministry of Environment, FS882 form on-line: http://www.env.gov.bc.ca/ecology/dteif/forms.html. 
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In addition to nesting status and habitat measurements, the visual surveys should also provide 
the opportunity to collect CHR and TEK measurements.  It is recommended that the TAC 
develop a process and methodology for the collection First Nations CHR and TEK prior to 
initiating the wildlife sampling. 
 
 
5.6 Spatial Database 
 
A spatial database was generated as part of the impact summary analysis.  This database is 
provided as a digital file to support the layout of the sampling locations. 
 
In addition, the spatial database could be uploaded to the NSIFS web map server thereby 
providing an interactive method to produce sampling maps, as well as a starting point for 
tracking future field monitoring progress. 
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6.0 RECOMMENDATIONS – FUNDING AND DELIVERY 
 
The ability to complete sampling for one or all of these species or groups will depend on: 
 

1. Funding availability. 
2. Timing of funding delivery to complete the field sampling of species life requisites; which 

occur within specific times of year. 
 
Based on requisite stages and the sample designs outlined below, the sampling for the target 
species should consider the following: 
 

1. Flammulated Owl - require the least complex sample design based on road  
      transects. 

2. Woodpeckers  - can be sampled together and require layout or re-establishment 
  of woodland transects. 

 
Sampling for the Flammulated Owl and the woodpeckers would be limited to life requisite stages 
that occur in the spring and summer.  Should availability of funding occur after these times, 
snow track surveys for winter furbearers (ex. fishers, martens, etc) could be considered based 
on funding availability. 
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APPENDIX I 
 

 
 
 

Table 4. Moderate and high suitable habitat at risk of MPB and fire impacts. 

MPB & Fire Risk 

Species 

Total Habitat 

Area – high & 

moderate 

(ha) 

High 

habitat 

(ha) 

Moderate 

Habitat 

(ha) 

Habitat 

Total (ha) 

Proportion of 

total high & 

moderate 

habitat at risk 

Coastal Tailed Frog 47,311 39 2,575 2,614 6% 

Great Basin Spadefoot Toad 222,973 2,800 12,195 14,995 7% 

Lewis's Woodpecker 37,980 0 2,160 2,160 6% 

Sandhill Crane 727 0 13 13 2% 

Spotted Owl 872 0 64 64 7% 

White-headed Woodpecker 0 0 0 0 0% 

Williamson's Sapsucker 2 0 1 1 49% 

Macfarlane's Western Screech Owl 1,637 11 100 111 7% 

Flammulated Owl 262,030 4,593 11,076 15,669 6% 

Yellow Breasted Chat 863 44 1 45 5% 

Burrowing Owl 65,912 0 5,453 5,453 8% 

Wolverine 62,661 0 3,327 3,327 5% 

Fisher 0 0 0 0 0% 

Big Horn Sheep 7,714 0 706 706 9% 

Badger 297,933 7,145 12,468 19,613 7% 

Grizzly Bear 238,111 1,119 14,637 15,756 7% 

Racer 77324 2,701 1,450 4,152 5% 

Western Rattlesnake 116,496 2,893 4,019 6,913 6% 

Gopher Snake 164,330 2,880 8,000 10,880 7% 
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APPENDIX II 
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Table 5. Species habitat impact summaries for MPB risk, fire risk, and MPB & fire risk. 

MPB Risk Fire Risk MPB & Fire Risk 

Species Requisite 

Ttl Habitat 

Area - 

high & 

mod (ha) 

High 

Habitat 

(ha) 

Mod 

Habitat 

(ha) 

Habitat 

Total 

(ha) 

High 

Habitat 

(ha) 

Mod 

Habitat 

(ha) 

Habitat 

Total 

(ha) 

High 

Habitat 

(ha) 

Mod 

Habitat 

(ha) 

Habitat 

Total 

(ha) 

Coastal Tailed Frog all seasons 47,311 613 20,653 21,266 145 5,547 5,692 39 2,575 2,614 

Great Basin Spadefoot 

Toad 
reproducing birth 22,603 6,782 4,068 10,850 1,721 1,034 2,755 1,023 525 1,548 

Great Basin Spadefoot 

Toad 
living all seasons 200,370 13,813 79,557 93,370 4,180 21,872 26,052 1,778 11,670 13,447 

Lewis's Woodpecker all seasons 37,980 19 16,944 16,963 13 4,971 4,984 0 2,160 2,160 

Sandhill Crane growing 364 - 153 153 - 43 43 - 6 6 

Sandhill Crane  314 - 141 141 - 34 34 - 1 1 

Sandhill Crane reproducing eggs 50 - 12 12 - 9 9 - 5 5 

Spotted Owl living all seasons 752 - 327 327 - 157 157 - 64 64 

Spotted Owl reproducing eggs 120 - 32 32 - 10 10 - - - 

White-headed 

Woodpecker 
all seasons - - - - - - - - - - 

Williamson's Sapsucker all seasons 2 - 1 1  1 1 - 1 1 

Macfarlane's Western 

Screech Owl 
all seasons 1,637 65 669 734 15 189 204 11 100 111 

Flammulated Owl feeding and growing 131,074 18,293 39,893 58,187 5,472 10,833 16,305 2,580 5,256 7,836 

Flammulated Owl reproducing eggs 130,957 13,629 44,473 58,102 4,129 12,168 16,297 2,013 5,820 7,833 

Yellow Breasted Chat growing 863 305 118 424 63 21 84 44 1 45 

Burrowing Owl growing 65,912  31,237 31,237 - 9,945 9,945 - 5,453 5,453 

Wolverine growing 35,500 - 16,171 16,171 - 4,195 4,195 - 1,898 1,898 

Wolverine winter 27,161 - 12,426 12,426 - 3,211 3,211 - 1,429 1,429 

Fisher living and growing - - - - - - - - - - 

Fisher living winter - - - - - - - - - - 

Fisher reproducing birth - - - - - - - - - - 

Big Horn Sheep feeding winter 7,714 - 3,697 3,697 - 1,250 1,250 - 706 706 

Big Horn Sheep security thermal cover - - - - - - - - - - 

Badger all seasons 297,933 43,884 97,552 141,437 13,903 24,311 38,214 7,145 12,468 19,613 

Grizzly Bear fall feeding 119,335 1,062 57,621 58,682 344 15,226 15,570 96 8,200 8,297 

Grizzly Bear spring feeding 5,714 14 3,150 3,164 - 627 627 - 339 339 

Grizzly Bear summer feeding 113,062 8,800 44,692 53,492 2,215 12,259 14,474 1,022 6,098 7,121 

Racer growing 75,819 21,006 11,374 32,380 6,280 3,458 9,738 2,701 1,418 4,119 

Racer hibernating 1,506 - 718 718 - 130 130 - 33 33 

Western Rattlesnake growing 116,397 21,953 30,136 52,089 6,668 8,234 14,902 2,893 4,019 6,912 

Western Rattlesnake hibernating 98 9 70 79 - 1 1 - 1 1 

Gopher Snake growing 164,330 23,123 50,269 73,392 6,911 15,511 22,421 2,880 8,000 10,880 
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APPENDIX III 
 
Table 6. Species priorities for TAC discussion. 

Species 

Recommend 

Species 

Inclusion for 

Sampling Rationale for Sampling Recommendation 

Coastal Tailed Frog No 
Cost prohibitive for local population.  Recommend further 

work on hydrology impacts of MPB. 

Great Basin Spadefoot Toad No Limited impact in THLB 

Lewis's Woodpecker Yes Mature forest indicator 

Sandhill Crane Possible 
Indicator of wetland integrity – dependant on information 

existing with the Society 

Spotted Owl No Species Recovery Team in Place 

Long-billed Curlew No Limited impact in THLB 

White-headed Woodpecker No Limited impact in THLB 

Williamson's Sapsucker Yes Mature forest indicator 

Macfarlane's Western Screech Owl No Limited impact in THLB 

Flammulated Owl Yes Mature forest indicator 

Yellow Breasted Chat No Limited impact in THLB 

Burrowing Owl No Limited impact in THLB 

Wolverine Yes Mature forest/ disturbance indicator 

Fisher Possible 
Mature forest indicator,  **No moderate or high suitable 

habitat in the Merritt TSA.** 

Big Horn Sheep No Engage MoE on flight data 

Badger Yes Early forest / Old growth indicator 

Grizzly Bear No Species Recover Team in Place 

Racer Possible Dependant on information existing with the Society 

Western Rattlesnake 
Possible 

Dependant on information existing with the Society 

Gopher Snake 
Possible 

Dependant on information existing with the Society 

Fringed Myotis / Spotted Bat Possible Cost prohibitive 
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APPENDIX IV 
 
Table 7. Species Summary for TAC Discussion. 

Species 

BGC 

Zones 

Structural 

Stage Habitat Requirements 

Foraging/Feeding 

Requirements 

Breeding 

Requirements 

Great Basin 

Spadefoot 

Toad 

BG, 

IDF, 

MS, 

PP 

Herb (2) and 

shrub (3) but 

also open 

forest (4-7) 

Inhabits mainly sagebrush 

flats, semi-desert shrub 

lands, digs own burrow in 

loose soil or uses other small 

mammals' burrows, soil 

texture and depth often 

most critical 

Not well documented, 

adults eat insects, larvae 

probably eat algae, 

organic debris and plant 

tissue 

Breeds in temporary 

or permanent 

water, attaches 

eggs to vegetation 

in water or placed 

at bottom of pool 

Lewis’s 

Woodpecker 

BG,IC

H,IDF, 

PP, 

MS 

Nesting in 

mature (6) and 

old forests (7); 

foraging in 

open forests (4-

7) 

Open deciduous, 

cottonwood, ponderosa 

pine forest.  Open canopy 

closure with an abundance 

of large (>30cm) dead or 

dying trees 

Open forests and valley 

bottoms, deciduous 

groves near lakes and 

streams, burns, logged 

areas, agricultural 

habitats such as orchards 

and farms, rural gardens, 

and urban areas 

Open deciduous, 

cottonwood, 

ponderosa pine 

forest.  Open 

canopy closure with 

an abundance of 

large (>30cm) dead 

or dying trees 

Flammulated 

Owl 

BG, 

IDF, 

MS, 

PP 

Mature forest 

(6) and old 

forest (7) 

Secondary cavity nesting 

owl, selects habitat that 

combines open forest 

stands with large trees and 

snags and adjacent 

grasslands for nesting and 

foraging, nearby clusters of 

thick understory vegetation 

for roosting and calling 

Feeds almost exclusively 

on arthropods including 

noctuid moths, beetles 

and crickets, usually in 

the open lower two-thirds 

of tree canopies 

Breeds in dry, old 

Douglas-

fir/ponderosa pine 

forests, abundant 

insect prey is critical 

for breeding 

success 

Williamson's 

Sapsucker 

PP, 

IDF, 

MS, 

ESSF, 

ICH 

Nesting in 

mature (6) and 

old forests (7); 

foraging in 

open forests (4-

7) 

West of Okanagan Lake, 

where western larch is very 

scarce, they are associated 

with ponderosa pine forests, 

usually with large veteran 

trees present, and which is 

most often mixed with 

Douglas-fir and trembling 

aspen 

Sap and phloem fibers 

exclusively from Douglas-

fir, western larch, 

ponderosa pine, 

lodgepole pine; in late 

spring, mostly ants 

Nest in large 

veteran western 

larch and Douglas-

fir trees 

Badger BG, 

ESSF, 

ICH, 

IDF, 

MS, 

PP,  

Structural 

stages 0 and 1 

in closed 

canopy forests; 

in mid- to late-

seral, highly 

structured 

grasslands 

Chiefly nocturnal, live in 

burrows, prefer open areas 

and may frequent brush 

lands with little groundcover 

Feed primarily on ground 

squirrels but will also eat 

voles, beetles, sparrows, 

loons, rabbits, marmots 

and fish 

Young are born in 

burrows 

Grizzly Bear all 

BGC 

units 

not necessarily 

tied to one 

structural stage 

or another 

Require huge tracks of 

suitable habitat, common 

only where food is 

abundant and 

concentrated 

Opportunistic omnivore, 

requires berry and root 

crops, salmon runs, 

caribou calving grounds 

Solitary except 

when breeding, 

young born in dens 

Wolverine all 

BGC 

units 

All stages but 

predominantly 

mature and old 

forest structure 

Mountainous, coniferous 

forests, snowy areas in 

winter, riparian areas may 

be important winter habitat 

Eat a wide variety of food 

items but large ungulates 

(moose, elk, caribou, 

deer and mountain 

goats), primarily obtained 

as carrion, form a large 

component of their diet 

Young are born in 

underground dens 
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Big Horn 

Sheep 

BG, 

ESSF, 

ICH, 

IDF, 

MS, 

PP 

All stages but 

predominantly 

mature and 

old forest 

structure 

Use a variety of habitat 

types within their home 

range and this varies daily 

and seasonally with 

changes in requirements for 

food, rest, safety, thermal 

cover, rutting and lambing; 

ex. security and thermal 

structural stages 4-7 

Mainly forage for 

graminoids, forbs, grasses 

and sedges, foraging 

structural stages 2-3 & 6-7 

Rut in groups, the rut 

is timed to optimize 

the availability of 

abundant nutritious 

forage at 

parturition, rutting 

structural stages 1-3 

& 6-7 

Gopher 

Snake 

BG, 

IDF, 

PP 

Non-

vegetated / 

sparse (1), herb 

(2), shrub/herb 

(2) 

Largest snake in BC, use 

burrows more than any 

other snake in BC, inhabits 

grasslands and surrounding 

dry forests, typically 

underground during the hot 

summer, do not hibernate 

in communal dens 

Predates predominantly 

on small mammals but 

also birds and other 

snakes 

Lays eggs in rodent 

burrows 

 
 


