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1.0 INTRODUCTION
Terrestrial ecosystem mapping (TEM) of the Haslam Landscape Unit, within which the
Powell River Community Forest (PRCF) is situated, was conducted by Timberline
Natural Resource Group (2010) as part of the broader mapping program within the
Sunshine Coast Timber Supply Area (TSA) for the Sunshine Coast TSA Licensee
Group, through Forest Investment Account funding. Although ecosystem polygons were
previously delineated within the PRCF land base, the 2010 TEM field program was
focused on the TSA and no plots were established within the PRCF land base.
In 2014, in conjunction with the forest inventory update, the PRCF requested that Ecora
Resource Group Ltd. (Ecora) conduct field sampling for the existing TEM within the
PRCF land base. TEM data forms a planning framework for a wide range of land or
ecosystem-based management applications including:










Base-case analysis in timber supply reviews (TSRs);
Ecosystem distribution and sensitivity analysis;
Long-term ecological monitoring;
Habitat supply modeling and assessment;
Rare ecosystem, plant or animal mapping or modeling;
Forest development, silviculture, site productivity (SIBEC) planning;
Riparian, biodiversity planning;
Wildfire risk analysis; and
Other operational and strategic planning initiatives.

Ecosystem mapping methods in British Columbia vary widely, depending on the
objectives of mapping products, the size of mapping areas, and resource availability.
The provincial Standard for Terrestrial Ecosystem Mapping in British Columbia (RIC
1998) outlines methods that are commonly used to effectively map ecosystems on
relatively small land bases and/or areas with significant ecological complexity. The
PRCF is small enough to efficiently map ecosystems using the RIC TEM methods.
The TEM process includes aerial photo interpretation of individually mapped polygons
based on field data sources, and the mapping ecologists’ relevant knowledge and
mapping experience. Depending on the scale of mapping and resolution of the aerial
photographs, the TEM methods have the potential to capture a wide range of ecosystem
units including uncommon and/or rare ecosystem components.
Given the project funding and objectives, Ecora proposed several variances from the
provincial Standards (RIC 1998):
1. No bioterrain attributes were captured during the process of photo interpretation;
2. No full ecosystem plots (FS882) were established during the TEM field program.
The field plot proportions were established at 30:70, respectively, for Ground and
Visual Inspections; and
3. No expanded legend was produced during the project.
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All other components of the TEM were completed according to the applicable TEM
standards:





1.1

B.C. Ministry of Environment, Lands and Parks and B.C. Ministry of Forests
1998. Field Manual for Describing Terrestrial Ecosystems. Land Management
Handbook No. 25. Victoria, B.C;
RIC 1998. Standard for Terrestrial Ecosystem Mapping in British Columbia;
RIC 2000. Standard for Terrestrial Ecosystem Mapping (TEM) in British
Columbia, Digital Data Capture Manual, Version 3.0;
RISC 2004. Standard for Terrestrial Ecosystem Mapping (TEM) in British
Columbia, Digital Data Capture Manual, Version 3.0, Errata No 1.0; and
MOE 2010. TEI Data Submission Standards.
Project Objectives

The objectives of this mapping project within the PRCF are to:








1.2

Collect ecological site, soil and vegetation data within the PRCF through the
completion of TEM ground and visual inspections to describe the terrestrial
ecosystems within the PRCF;
Field sample the PRCF land base to TEM ecosystem survey intensity level
(ESIL) 4;
Enter the field data into Ministry software (VENUS);
Improve existing TEM data by adjusting the polygon attributes within the existing
TEM dataset to reflect the field data obtained during the PRCF field sampling;
Assess the biogeoclimatic ecosystem classification (BEC) lines, as previously
mapped in the Haslam LU TEM, and adjust for slope and/or aspect, if deemed
necessary;
Assess consistency between the PRCF BEC lines with Version 9 (May 2014)
prepared by the Ministry of Forests, Lands and Natural Resource Operations
(MFLNRO); and to
Deliver a seamless map of terrestrial ecosystems, with accompanying report and
legend of mapped ecosystems to the PRCF.

Description of Project Area

The PRCF is located in the Sunshine Coast Natural Resource District, managed by the
Ministry of Forests, Lands and Natural Resource Operations. It is situated just east of
the community of Powell River, British Columbia (Figure 1.1) and encompasses a
forested land base of approximately 7,100 ha.
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Figure 1.1:

Powell River Community Forest Overview

Throughout most of the PRCF, the climate and vegetation are representative of the drier
and warmer subzone / variants within the Coastal Western Hemlock (CWH)
biogeoclimatic zone in the provincial biogeoclimatic ecosystem classification (BEC)
framework. A small portion of the community forest is found in the higher elevation
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Mountain Hemlock (MH) BEC zone, within the Smith Range. Specifically, the five BEC
units mapped within the PRCF include CDFmm (a small sliver), CWHxm, CWHdm,
CWHvm2 and MHmm1. A description of each unit is provided in the Results section.
The dominant coniferous tree species throughout the sampled portions of the community
forest are Douglas-fir, western redcedar, and western hemlock, with lesser amounts of
western white pine. At elevations above 600 metres and higher (below 500 m in colder
areas such as creek draws), amabilis fir and yellow cedar occur with western redcedar
and western hemlock, although Douglas-fir still represents a minor component at
transitional elevations. In localized areas of wetter and/or richer soils, red alder typically
represents a sub-component and is locally common in some areas of rich soil.
Lodgepole pine is infrequent within the PRCF, occurring primarily on the very driest and
wettest portions of the landscape. Arbutus and bigleaf maple occur sporadically in
suitable micro-habitats within the PRCF, including on exposed outcrops and at the base
of coarse talus slopes, respectively.
Biophysical
The PRCF falls within the Lower Mainland and Pacific Ranges Ecoregions. The Lower
Mainland Ecoregion represents an area of reduced rainfall, although the precipitation
increases towards the Coast Mountains (Demarchi 2011). The Pacific Ranges Ecoregion
includes the southern-most mountain range of the Coast Mountains in British Columbia.
It includes the coastal islands, channels and fjords east of Queen Charlotte Sound;
otherwise it lies east of the Georgia Depression Ecoprovince. The mountains are
characteristically high and rugged throughout this ecoregion (Demarchi 2011). The
northern portion of the PRCF, where the terrain steepens above the top end of Haslam
Lake, lies within the Southern Pacific Ranges Ecosection.
Most of the PRCF falls within the Dry Maritime Coastal Western Hemlock Subzone
(CWHdm), the Very Dry Maritime Coastal Western Hemlock Variant (CWHxm1) and the
Montane Very Wet Maritime Coastal Western Hemlock Variant (CWHvm2). As the
slopes increase along the Smith Range, the temperature decreases and precipitation
increases. The biogeoclimatic sequence in these areas reflects a moister, cooler climate
and consists of (from lower to higher elevation) the Dry Maritime Coastal Western
Hemlock Subzone (CWHdm), the Montane Very Wet Maritime Coastal Western
Hemlock Variant (CWHvm2) and the Windward Moist Maritime Mountain Hemlock
Variant (MHmm1).
Podzol soils, characterized by reddish-brown B horizons dominated by accumulations of
aluminum, iron and humified organic material, typically develop on coarse- to mediumtextured, acidic parent materials, common to much of the Coastal Western Hemlock
zone. They are likely very widespread on a variety of morainal and glaciofluvial materials
throughout the PRCF study area.
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2.0 METHODS
The detailed methods for completion of the existing terrestrial ecosystem mapping within
the Haslam Landscape Unit (LU) are outlined within the report by Timberline Natural
Resource Group (2010), which is available through EcoCAT, the Ministry of
Environment’s Ecological Reports Catalogue (http://www.env.gov.bc.ca/ecocat/).
Summarized from that report, the following phases, applicable to this project, were
previously completed for the PRCF land base:









Air photo acquisition and preparation (2003-2005 colour; ~1:17,000 scale);
Digital data acquisition and preparation;
Ecosystem polygon delineation;
Placement of preliminary BEC lines onto the aerial photos;
Digital line capture (monorestitution) of the ecosystem polygons and preliminary
BGC lines;
Third-party quality assurance (QA) review of the preliminary delineation and BGC
placement;
Ecosystem mapping of entire Haslam LU land base, excluding parks; and
Third-party quality assurance (QA) review of the ecosystem mapping and
attribution.

The phases below were completed for this project within the PRCF:







2.1

Field data collection to ecosystem survey intensity level (ESIL) 4, defined within
the RIC (1998) standards;
Entry of field data into Ministry of Environment’s Venus 5.1 data entry program;
Refinement of existing ecosystem polygons and BEC lines, if required;
Improvement of the existing TEM attribute database, based on the results of field
sampling within PRCF;
Delivery of a clean (without edge slivers), seamless TEM database for the PRCF,
which edge-matches to the adjacent Haslam LU TEM polygons; and
Summary report and a map legend that describes the mapped ecosystems.

Polygon Delineation

Although a ‘standard’ approach to delineating bioterrain polygons was not completed,
the process to delineate the ecosystem polygons throughout the Haslam LU, including
the PRCF, adhered with the principles that are followed in the delineation of bioterrainbased TEM polygons (i.e. an initial stratification of the landscape according to the
physical conditions that influence ecosystem development and expression). The
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ecosystem polygons throughout the PRCF were delineated to capture the differences
within the following criteria:







Surficial material types and texture (affecting soil drainage);
Surface expression (landform and thickness);
Slope position and gradient;
Topography;
TEM aspect class (cool and warm); and
Geomorphologic process (i.e. gullying).

The delineation of polygons within the Haslam LU TEM was subject to a third-party
review in 2010, by Helen Reid, R.P. Bio., of Madrone Environmental Services Ltd.
2.2

Field Sampling

Field sampling is considered a critical component of any TEM project. The purpose of
field data collection is to:




Provide mappers with the opportunity to understand the local ecological
relationships in terms of ecosystem presence and absence, ecosystem
abundance and distribution, landform and soil properties; and to
Provide data sources for aerial photo interpretation or refinement.

Field sampling in the PRCF was completed from July 25th through 29th, 2014. The field
program was led by Scott Hawker, R.P. Bio., who also managed and led the technical
field program for the ecosystem mapping of the surrounding Haslam LU in 2010. The
distribution of field plots was restricted to road and hiking / biking trail access. The
guiding principle for selecting field plot locations, within road accessible areas, was to
sample a wide variety of ecosystems over a broad geographical area.
Consistent with the methodology described in Timberline Natural Resource Group
(2010), and consistent with other current TEM projects throughout the Coast Forest
Region, detailed ecosystem field forms (FS882 forms) were not completed during field
sampling of the PRCF. Field plots consisted of ground inspections, recorded on Ground
Inspection Forms (GIFs) and visual inspections, recorded as hand-written notes on field
note paper. Data collection followed the Field Manual for Describing Ecosystems in the
Field (BC MoELP and BC MoF 1998). All plant species identified in the plots, regardless
of percent cover, were recorded. Visual inspections generally adopt a polygon walkthrough method, with notes recorded on the presence / extent of ecosystem units (site
series), and on other key diagnostic site, soil and vegetation features. Although not
included in the TEM database, structural stage and approximate composition of the
overstorey tree species compositions were also noted to aid the identification of photo-
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signatures during classification and to assist as additional point data for the forest
inventory update process.
The location of all field inspections were recorded with a handheld Global Positioning
System (GPS) unit and a representative photograph was taken at each plot. Wherever
possible, the selected sampling location was one that expressed homogeneous site, soil
and vegetation characteristics and was considered representative of the polygon.
Upon completion of each field day, the field forms were reviewed in the office for
completeness and accuracy. The plot locations were provided to Ecora’s GIS staff and
reviewed to ensure that all locations were accurately transferred into the final GIS spatial
database. A final check was performed to ensure that all plot locations are accounted
for. All field data collected was digitally captured using standard software; VENUS (5.1),
with data validation turned on, was used for capturing all ground and visual inspection
data.
2.3

TEM Classification Update

Ecological classification of the PRCF TEM polygons, completed in 2010 for the Haslam
LU, followed TEM Standards (RIC 1998) with the following variations:




Bioterrain attributes were not included in the final TEM classification. The other
core attributes required by TEM standards were classified including ecosystem
units (site series) and proportions, and site modifiers; and
Structural stage attributes were not provided during TEM, consistent with
mapping in the surrounding Haslam LU. The concurrent forest inventory update
project within the PRCF will best address the forest cover attributes including
species composition and age / height criteria.

Following collection of field data, all polygons containing field estimates were reviewed in
the office and the TEM attribute database was updated in all cases where the existing
ecosystem estimates differed from the field sampling results. In addition, the attributes of
surrounding polygons were concurrently reviewed to ensure that applicable revisions
were also made to adjacent polygons. The attributes for most polygons within the
CWHxm1 and CWHdm BEC units were re-assessed during this process of adjustment.
The end result being that the attributes were adjusted within many more polygons than
simply those with a field validation estimate.
Digital mapping followed the Standard for Terrestrial Ecosystem Mapping (TEM) in
British Columbia, Digital Data Capture Manual, Version 3.0 (RIC, 2000 and 2004). Digital
mapping was completed by Ecora’s senior GIS Analyst David Myers.
The final TEM database contains core ecosystem attributes as required by TEM
Standards (RIC 1998).
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2.4

Quality Assurance

Internal quality control was undertaken through all phases of this project and the final
deliverables were subject to a quality control process before final submission. During this
project, the following quality control measures were completed:









Deleted all small ‘sliver’ polygons along perimeter of PRCF boundary;
Checked the spatial vs. the non-spatial data to ensure a 1:1 link of the final
polygons;
Reviewed the database to ensure all deciles of complex map units sum to 100%;
Reviewed the database to ensure the correct application of site modifiers (for the
assumed and mapped modifiers);
Reviewed the database to ensure that the provincial standard TEM codes have
been applied to the ecosystems;
Reviewed the database to ensure that no duplicate or blank entries remain for
any of the polygons;
Assessed the final dataset to ensure that every polygon within a specific BGC
unit has been mapped appropriately (for example, to ensure there are no
CWHxm1 labels within the CWHdm BGC subzone); and
Completed a final review of the Venus database for overall completeness.

Although neither a third-party review nor accuracy assessment were in the scope of this
project, the comments below were provided during an internal review of the PRCF TEM
by Shikun Ran RPF, a TEM specialist at Ecora with significant ecosystem mapping
accuracy assessment experience. The comments will be constructive should a review or
assessment be undertaken in the near future.





To provide a quick sense of the accuracy of the existing TEM data, a simple
assessment was conducted to assess the overlap accuracy for those TEM
polygons that were field sampled. The result indicated an accuracy of
approximately 72%, a result that would surpass the requirement (65%) for an
approved TEM project where the data is to be incorporated into provincial timber
supply modeling;
The overlap accuracy assessment did not consider ‘acceptable’ site series
estimates, which will typically further improve the accuracy results; and
As a result of adjustments to the field sampled, and surrounding, TEM polygons,
the final overlap score will improve.
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3.0 RESULTS
This section describes the results of terrestrial ecosystem mapping within the Powell
River Community Forest.
Figure 3.1 depicts the TEM polygons and the location of field samples within the PRCF
land base. Described in more detail in the subsequent sub-sections, the five
biogeoclimatic ecosystem classification (BEC) subzone / variant combinations mapped
within the PRCF land base include:
1. CDFmm - Moist Maritime Coastal Douglas-fir Subzone (very small area within
four polygons at the western edge of the PRCF, southwest of Hammil Lake).
2. CWHxm - Very Dry Maritime Coastal Western Hemlock Subzone (low elevations
at the south end of the PRCF; pale green shading).
3. CWHdm - Dry Maritime Coastal Western Hemlock Subzone (majority of the
PRCF; medium green shading).
4. CWHvm2 - Montane Very Wet Maritime Coastal Western Hemlock Variant
(above the CWHdm on the eastern slopes of the PRCF; dark green shading).
5. MHmm1 - Windward Moist Maritime Mountain Hemlock Variant (small area
mapped at high elevations above the CWHvm2; pink shading).
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Figure 3.1:

TEM Polygons and BEC Classification
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3.1

Biogeoclimatic Ecosystem Classification

The BEC lines on Figure 3.1 are consistent with the May 2014 BEC boundaries (not
shown), in Version 9 of the provincial BEC dataset (Ministry of Forests, Land and Natural
Resource Operations 2014). As presently mapped, the existing TEM within PRCF
accurately reflects the current Ministry BEC lines.
Table 3.1Table 3.1 summarizes the area of each BEC unit, as mapped by the TEM, and
provides the respective percentage of the total PRCF land base.
Table 3.1:
BEC Unit Summary within the PRCF
Code
BEC Unit Name
Dry Maritime Coastal Western Hemlock Subzone
Montane Very Wet Maritime Coastal Western Hemlock
Variant
Very Dry Maritime Coastal Western Hemlock Subzone
Windward Moist Maritime Mountain Hemlock Variant
Moist Maritime Coastal Douglas-fir Subzone

3.2

CWHdm

Area (ha)
4,507.0

% PRCF
63.4

CWHvm2

1,435.0

20.2

CWHxm
MHmm1
CDFmm
Total

958.4
191.9
12.8
7,105.1

13.5
2.7
0.2
100.0

Field Sample Distribution

A total of 70 field plots were established across the entire project area land base,
corresponding to an ecosystem survey intensity level (ESIL) 4, defined within the TEM
standards (RIC 1998) as the completion of one plot per approximately one-hundred
hectares of project area. Given the short sampling duration and mode of access (truck
and foot), the vast majority of field validation polygons were conducted within the
accessible low to middle elevation CWHdm and CWHxm BEC subzones. However,
given the slope and more rugged topography of the CWHvm2 and MHmm1 landscape,
the site series at higher elevations are relatively more straight-forward to estimate from
aerial photos, with mesic and submesic ecosystems representing the vast majority of
steep slopes. The technical lead for this project has sampled CWHvm1 and vm2
ecosystems in many surrounding landscape units throughout the Sunshine Coast TSA.
The vast majority of surveyed soils were well-drained, within the loam (sandy-loam) and
sand (loamy-sand) categories. Smaller areas of wetter (Gleysol) soils with higher silt
and/or clay components were associated with narrow watercourses and localized
receiving areas. The soils in these areas are characterized by mottled grey colours due
to prolonged saturation of the soils or fluctuating water levels throughout the year.
Organic deposits are locally common, restricted primarily to wetland ecosystems.
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3.3

Map Entity and Ecosystem Unit Proportions

Tables 3.2 through 3.6 present a summary of the ecosystem distributions within the
PRCF. For each ecosystem, the total area in hectares (ha) and respective percentage of
the entire PRCF land base, are provided. The mapped site series and ecosystem units
are summarized in more detail in Appendix 1A.
The site series distribution is considered an expected result based on the mapper’s
understanding of the local ecological land base and in relation to previous TEM projects.
Across all BEC units, mesic or zonal (01) ecosystems account for approximately 50% of
the entire PRCF landbase, very typical of coastal TEM projects conducted in forested,
mountainous landscapes. With a total of 471 TEM polygons within the 7,105 ha land
base, the average polygon size is approximately 15 ha, within the 12-15 ha range
expected for a typical 1:20,000 scale TEM project. The average polygon area within
each mapped BEC unit is provided in the sub-sections below. Following a pattern
consistent with previous coastal TEM projects throughout the Sunshine Coast TSA, the
lower elevation BEC units, with less topographic relief and typically a more contiguous
slope and forest cover, result in the largest average sizes with decreasing averages as
the elevation and topographic relief increase through the CWHvm2 and MHmm1 BEC
variants. The smallest average polygon area (9.1 ha) occurs within the MHmm1 variant.
The following items provide a high-level summary of what was mapped within the PRCF,
within the respective percentage of the mapped land base in parentheses:





6,797 ha of forested ecosystems (95.7%);
25 ha of forested floodplain ecosystems (0.3%);
200 ha of wetlands, dominated by forested swamp ecosystems (2.8%); and
83 ha of non-vegetated or sparsely vegetated areas, dominated by rock outcrops
(1.2%).

3.2.1. Moist Maritime Coastal Douglas-fir Subzone (CDFmm)
A very small area of the PRCF, consisting of four partial TEM polygons covering
approximately 13 ha (Table 3.2), is mapped within the CDFmm BEC subzone. These
polygons, in the western-most portion of the land base and covering just 0.2% of the
PRCF land base, were mapped largely as mesic (01 site series) ecosystems.
Representing the edges of larger polygons extending beyond the PRCF boundary, the
average polygon size within the CDFmm BEC subzone is 3.2 hectares.
Table 3.2:

Mapped Ecosystem Units within the CDFmm BEC Subzone

Site Series (Map Code)

Ecosystem Name

Area (ha)

% PRCF

Douglas-fir - Salal

12.3

0.2

Forested Ecosystems
01 (DS)
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12.3

0.2

0.6

0.01

0.6

0.01

12.9

0.2

Non- or Sparsely Vegetated Areas (incl. Anthropogenic)
00 (RW)

Rural (Anthropogenic)

Total

3.2.2. Very Dry Maritime Coastal Western Hemlock Subzone (CWHxm)
Representing approximately 13% of the PRCF land base (Table 3.3), the CWHxm BEC
subzone is mapped at low elevations in the southern portion of the PRCF with forested
ecosystems, dominated by the mesic 01 (HK) and 05 (RS) site series, comprising nearly
94% of the total CWHxm land base. Nearly 54 ha of wetland ecosystems are mapped,
with forested swamp and bog ecosystems representing the vast majority of this area.
The average polygon size within the CWHxm BEC subzone is 16.5 hectares.
Table 3.3:

Mapped Ecosystem Units within the CWHxm BEC Subzone

Site Series (Map Code)

Ecosystem Name

Area (ha)

% PRCF

Wetland Ecosystems
00 (HL)

Hardhack - Labrador tea (shrub-dominated wetland)

2.4

0.03

00 (SW)

Sedge-dominated wetland

5.2

0.07

11 (LS)

Lodgepole pine - Sphagnum (treed bog)

15.9

0.2

12 (RC)

Western redcedar / Sitka spruce - Skunk cabbage
(Ws53: Western redcedar - Sword fern - Skunk
cabbage)

34.2

0.5

57.7

0.8

Forested Ecosystems
01 (HK)

Western hemlock / Douglas-fir - Kindbergia

416.5

5.9

02 (DC)

Douglas-fir / Lodgepole pine - Cladina

12.2

0.2

03 (DS)

Douglas-fir / Western hemlock - Salal

117.7

1.7

05 (RS)

Western redcedar - Sword fern

228.8

3.2

07 (RF)

Western redcedar - Foamflower

104.1

1.5

879.3

12.5

8.1

0.1

5.4

0.1

13.5

0.2

7.9

0.1

Forested Floodplain Ecosystems
09 (CD)
10 (CW)

Cottonwood - Red-osier dogwood; active middle
bench floodplain
Cottonwood - Willow (Fl50: Sitka willow False lily-of-the-valley); active low bench floodplain

Non- or Sparsely Vegetated Areas
00 (RO)

Rock outcrop (Non-vegetated)

13

Terrestrial Ecosystem Mapping for Powell River Community Forest

Site Series (Map Code)

Ecosystem Name

Total

Area (ha)

% PRCF

7.9

0.1

958.3

13.3

3.2.3. Dry Maritime Coastal Western Hemlock Subzone (CWHdm)
Representing nearly two-thirds of the entire PRCF land base (Table 3.4), the CWHdm
BEC subzone is mapped at elevations above the CWHxm subzone and below the
CWHvm2 variant. In the northern portion of the PRCF, CWHdm is mapped to the valley
bottom along the eastern shores of Haslam Lake. Given the accessibility of roads and
trails within this BEC unit, the vast majority of field validation polygons were conducted
within it. Very consistent with the results in the adjacent CWHxm subzone, forested
ecosystems - dominated by the mesic 01 (HM) and 05 (RS) site series - comprise over
95% of the total CWHdm land base. Five wetland ecosystems were mapped within
111.5 ha of this subzone, with the forested Western redcedar / Sitka spruce - Skunk
cabbage swamp (Site series 12 (RC)) comprising most (95 ha) of this area.
Approximately 13 hectares of shrub and mixed shrub / sedge ecosystems were mapped
within this subzone.
The average polygon size within the CWHdm BEC subzone is 17.9 hectares.
Table 3.4:

Mapped Ecosystem Units within the CWHdm BEC Subzone

Site Series (Map Code)

Ecosystem Name

Area (ha)

% PRCF

Wetland Ecosystems
00 (HL)

Hardhack - Labrador tea (shrub-dominated wetland)

7.5

0.1

00 (SW)

Sedge-dominated wetland

0.6

0.01

Sweet gale - Sitka sedge (shrub-sedge wetland)

5.3

0.07

11 (LS)

Lodgepole pine - Sphagnum (treed bog)

11.5

0.16

12 (RC)

Western redcedar / Sitka spruce - Skunk cabbage
(Ws53: Western redcedar - Sword fern - Skunk
cabbage)

87.1

1.23

112.0

1.6

2,624.5

36.9

00 (Wf52)

Forested Ecosystems
01 (HM)

Western hemlock - Flat moss

02 (DC)

Douglas-fir / Lodgepole pine - Cladina

58.6

0.8

03 (DS)

Douglas-fir / Western hemlock - Salal

666.6

9.4

05 (RS)

Western redcedar - Sword fern

792.3

11.2

06 (HD)

Western hemlock / Western redcedar - Deer fern

69.5

1.0

07 (RF)

Western redcedar - Foamflower

159.1

2.2

4,370.6

61.5

Forested Floodplain Ecosystems
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Site Series (Map Code)

Ecosystem Name
Cottonwood - Willow (Fl50: Sitka willow False lily-of-the-valley); active low bench floodplain

10 (CW)

Area (ha)

% PRCF

9.4

0.1

9.4

0.1

14.1

0.2

14.1

0.2

4,507

63.2

Non- or Sparsely Vegetated Areas
00 (RO)

Rock outcrop (Non-vegetated)

Total

3.2.4. Montane Very Wet Maritime Coastal Western Hemlock Variant
(CWHvm2)
Representing 20% of the total PRCF land base (Table 3.5), the CWHvm2 BEC variant is
mapped at elevations above the CWHdm subzone and below the MHmm1 variant. Very
consistent with results in the CWHxm and CWHdm subzones, forested ecosystems dominated by the mesic 01 (AB) site series - comprise nearly 95% of the total CWHvm2
land base. Given the short sampling duration and access to higher elevations via truck
and foot, few field validation plots were conducted within this BEC unit. In contrast to the
CWHxm and CWHdm subzones, a much greater proportion (30%) of the forested
ecosystems in this variant consist of the xeric to subxeric 03 (HS) site series, reflecting
the abundance of steeper topography, shallower soils and well- to rapidly-drained upper
slope positions. The CWHvm2 variant supports the largest area (54 ha) of nonvegetated and sparsely vegetated units among the mapped BGC units in the PRCF.
Rock outcrops (33 ha) and lakes (14 ha) make up the majority of the non- and sparsely
vegetated areas.
Three wetland ecosystems are mapped within 33 ha of the CWHvm2 variant, with the
forested Western redcedar / Sitka spruce - Skunk cabbage swamp (Site series 11 (RC))
and the Western redcedar / Yellow cedar - Goldthread bog forest (Site series 09 (YG))
comprising most (31 ha) of this area. Approximately 2 hectares of shrub and mixed
shrub / sedge ecosystems are mapped within this variant.
The average polygon size within the CWHvm2 BEC variant is 10.6 hectares.
Table 3.5:

Mapped Ecosystem Units within the CWHvm2 BEC Variant

Site Series (Map Code)

Ecosystem Name

Area (ha)

% PRCF

2.0

0.03

13.9

0.2

16.9

0.2

32.8

0.4

Wetland Ecosystems
00 (FS)
09 (YG)
11 (RC)

Carex fen (sedge-dominated wetland)
Western redcedar / Yellow cedar - Goldthread (treed
bog)
Western redcedar / Sitka spruce - Skunk cabbage
(Ws54: Western redcedar / Western hemlock –
Skunk cabbage)
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Forested Ecosystems
01 (AB)

Western hemlock / Amabilis fir - Blueberry

658.9

9.3

02 (LC)

Western hemlock / Lodgepole pine - Cladina

80.2

1.1

03 (HS)

Western hemlock / Western redcedar - Salal

403.8

5.7

05 (AF)

Amabilis fir / Western redcedar - Foamflower

113.0

1.6

06 (HD)

Western hemlock / Amabilis fir - Deer fern

28.1

0.4

07 (AS)

Amabilis fir / Western redcedar - Salmonberry

63.1

0.9

08 (AD)

Amabilis fir / Sitka spruce - Devil’s club

1.5

0.02

1,348.6

19.0

Non- or Sparsely Vegetated Areas
00 (LA)

Lake (Non-vegetated)

13.6

0.2

00 (PD)

Pond (Non-vegetated)

6.9

0.1

00 (RO)

Rock outcrop (Non-vegetated)

33.3

0.5

53.8

0.8

1435.2

20.3

3.2.5. Windward Moist Maritime Mountain Hemlock Variant (MHmm1)
Representing just 3% of the total PRCF land base (Table 3.6), the MHmm1 BEC variant
is mapped above the CWHvm2 variant at the highest elevations within the PRCF. Very
consistent with results in the lower elevation subzones, the forested ecosystems dominated by the mesic 01 (MB) site series - comprise approximately 95% of the total
MHmm1 land base. Given the short sampling duration and access limitation via truck
and foot, no field validation plots were conducted within this BEC unit.
Excluding the CDFmm subzone, this BEC unit supports the smallest area (2 ha) of
wetland ecosystems. The forested Yellow cedar / Mountain hemlock - Skunk cabbage
swamp (Site series 09 (YC)) is the only mapped wetland. Rock outcrops (6.5 ha) are the
only non- and sparsely vegetated areas mapped in the MHmm1 variant.
The average polygon size within the MHmm1 BEC variant is 9.1 hectares.
Table 3.6:

Mapped Ecosystem Units within the MHmm1 BEC Variant

Site Series (Map Code)

Ecosystem Name

Area (Ha)

% PRCF

2.4

0.03

2.4

0.03

110.9

1.6

Wetland Ecosystems
09 (YC)

Yellow cedar / Mountain hemlock - Skunk cabbage
(treed swamp)

Forested Ecosystems
01 (MB)

Mountain hemlock / Amabilis fir - Blueberry
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02 (MM)

Mountain hemlock / Amabilis fir - Mountain-heather

27.9

0.4

03 (MO)

Amabilis fir / Mountain hemlock - Oak fern

17.4

0.2

04 (AB)

Mountain hemlock / Amabilis fir - Bramble

11.4

0.2

05 (MT)

Amabilis fir / Mountain hemlock - Twistedstalk

3.8

0.05

07 (YH)

Yellow cedar / Mountain hemlock - Hellebore

11.6

0.2

183.0

2.7

6.5

0.09

6.5

0.09

191.9

2.8

Non- or Sparsely Vegetated Ecosystems
00 (RO)

3.4

Rock outcrop (Non-vegetated)

Potential Discrepancies with Existing BEC Lines

During field sampling, several plots within the CWHdm BEC subzone were labeled
CWHvm2 in the field, primarily a result of the abundance of amabilis fir in the main tree
canopy. Based on Green and Klinka (1994), the presence of amabilis fir represents a key
criteria in distinguishing the CWHvm1 and 2 variants from the lower elevation CWHdm BEC
subzone. As amabilis fir often appeared at lower elevations (below 500 metres) in areas of
cold air influence, such as adjacent to creek draws, the BEC lines were not changed in
these locations.
Despite the latest provincial BEC data and without local data to support it, questions remain
whether CWHvm2 is the appropriate unit to map above the CWHdm subzone. Described in
Green and Klinka (1994), the CWHvm2 BEC variant represents a wet, humid climate with
cool, short summers and cool winters with substantial snowfall. Compared with the
submontane (CWHvm1) BEC variant, the CWHvm2 variant is subject to shorter growing
seasons with cooler temperatures and heavier, persistent snowpacks. Despite completion
of few samples within the CWHvm2 variant, the component of Douglas-fir and orientation of
the PRCF land base suggests that the montane description, with more yellow cedar and
mountain hemlock, may not be representative.
Further work specific to the description and adjustment of the higher elevation CWHvm2
and MHmm1 BEC units could help refine this uncertainty. The issue of whether CWHvm2 is
the most suitable unit to map within the PRCF was introduced to Sari Saunders, Research
Ecologist with the MFLNRO, Coast Forest Region Research Section. Given their ongoing
initiative to re-map the coastal BEC lines, it would be beneficial to engage in further
discussion with them.
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3.5

Legend of Mapped Ecosystems

The mapped site series and ecosystem units are summarized in more detail in Appendix
1. For each mapped ecosystem, Appendix 1A outlines the:








Site series number;
TEM map code;
Site series name;
Typical (assumed) situation or condition;
Relative moisture regime;
Assumed modifiers (for the typical situation); and
Mapped modifiers, representing differences from the assumed (typical)
conditions.

The site modifiers applicable to the mapped site series within the PRCF are defined
within Appendix 1B.
3.6

VENUS Database and Field Photographs

The VENUS database, with all of the entered Ground and Visual Inspections, is provided
with the deliverables. A folder containing digital field photographs (representative
conditions at each plot), each named according to the Plot ID within the VENUS
database, is also included with the deliverables. The 70 field inspections consisted of X
Ground Inspections and Y Visual Inspections.
One of the indirect products of completing numerous ecological plots is a list of plant
species present in the PRCF. While the list is not intended to represent a detailed
botanical inventory, it does provide a basic foundation for those interested in the
diversity of vascular and non-vascular plants in the PRCF and includes the majority of
the common species expected throughout the PRCF. The list of plants, from the VENUS
database that is submitted with the digital deliverables of this project, is provided in
Appendix 2.
3.7

Limitations

At this time, there is no plan to conduct an independent, standardized external map
accuracy assessment. We will work with PRCF should they choose to conduct an
independent and qualitative review on the mapping component of the project.
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APPENDIX 1A: MAP LEGEND – VEGETATED ECOSYSTEMS
CDFmm – Moist Maritime Coastal Douglas-fir Subzone
Site
Series

Map
Code

Site
Name

Series

01

DS

Fd - Salal

06

RF

CwBg
Foamflower

-

Typical Situation
gentle mid to upper slope
positions on deep, mediumtextured soils
gentle moisture-receiving lower
slope positions on deep,
medium-textured soils; richer
nutrient regime

Moisture
Regime

Assumed
Modifiers

Mapped
Modifiers

subxeric mesic

d, j, m

n/a

subhygric
- hygric

d, j, m

n/a

CWHxm – Very Dry Maritime Coastal Western Hemlock Subzone
Site
Series

Map
Code

Site
Name

Series

00

HL

Hardhack
Labrador
tea

-

00

SW

Sedge wetland

01

HK

HwFd
Kindbergia

02

DC

FdPl - Cladina

03

DS

FdHw - Salal

05

RS

Cw - Sword fern

07

RF

Cw
Foamflower

09

CD

10

CW

11

LS

Pl - Sphagnum

12

RC

CwSs - Skunk
cabbage (Ws53:
Cw - Sword fern

-

-

Act - Red-osier
dogwood
Act - Willow
(Fl50:
Sitka
willow - False
lily-of-the-valley)

Typical Situation
shrub-dominated
fen
in
depressions or level areas on
deep, poor to very poorly
drained, organic soils
sedge-dominated wetland in
depressions or level areas on
deep, poor- to very-poorly
drained, organic soils
gentle middle slope positions on
deep, medium-textured soils
gentle upper slope to crest /
ridge positions on shallow,
medium-textured soils
significant upper slopes on
warm aspects; deep mediumtextured soils
significant slopes on deep,
medium-textured soils; richer
nutrient regime
gentle moisture-receiving lower
slope positions on deep,
medium-textured
soils; richer nutrient regime
active middle bench floodplains,
deep medium-textured soil
active floodplain, low bench,
deep coarse-textured soil
depression to level, organic bog
(treed) wetland
forested swamp in depressions
or level areas on deep, poorly
drained medium-textured soils
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Moisture
Regime

Assumed
Modifiers

Mapped
Modifiers

subhydric

d, j, p

n/a

subhydric

j, p

n/a

submesic
- mesic

d, j, m

c, h, k, s, t

very xeric

j, m, r, s

k

xeric subxeric

d, m, w

c, j, k, s

submesic
- mesic

d, m

c, h, j, k, t

subhygric
- hygric

d, j, m

g, h, k, t

subhygric
- hygric

a, d, j, m

n/a

subhygric
- hygric

a, c, d, j

n/a

subhydric

d, j, p

n/a

subhydric

d, j, m

n/a
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Site
Series

Map
Code

Site
Series
Name
Skunk
cabbage)

Typical Situation

Moisture
Regime

Assumed
Modifiers

Mapped
Modifiers

Moisture
Regime

Assumed
Modifiers

Mapped
Modifiers

subhydric

d, j, p

n/a

subhydric

j, p

n/a

subhydric

j, p

n/a

mesic

d, m

c, g, h, j,
k, s, w

xeric

j, r, s

h, w

xeric subxeric

d, m, w

c, h, j, k, r,
s

submesic
- mesic

d, m

c, g, h, j,
k, w

subhygric
- hygric

d, j, m

g, j, k, w

subhygric
- hygric

d, j, m

g, h, k, n

CWHdm – Dry Maritime Coastal Western Hemlock Subzone
Site
Series

Map
Code

Site
Name

Series

shrub-dominated
fen
in
depressions or level areas on
deep, poor to very poorly
drained, organic soils
sedge-dominated wetland in
depressions or level areas on
deep, poor- to very-poorly
drained, organic soils
Shrub
/
sedge-dominated
wetland in depressions or level
areas on deep, poor- to verypoorly drained, organic soils
significant
middle
slope
positions on deep, mediumtextured soils
gentle upper slope to crest /
ridge positions on shallow soils
significant middle to upper
slopes on warm aspects; deep
medium-textured soils
significant slopes on deep,
medium-textured soils; richer
nutrient regime
gentle moisture-receiving lower
slope positions on deep,
medium-textured soils
gentle moisture-receiving lower
slope positions on deep,
medium-textured soils; richer
nutrient regime

00

HL

Hardhack
Labrador
tea

00

SW

Sedge wetland

00

Wf52

01

HM

Hw - Flat moss

02

DC

FdPl - Cladina

03

DS

FdHw - Salal

05

RS

Cw - Sword fern

06

HD

HwCw fern

07

RF

Cw
Foamflower

10

CW

Act - Willow
(Fl50:
Sitka
willow - False
lily-of-the-valley)

low-bench, active floodplain unit
on deep, coarse-textured soils

subhygric
- hygric

a, c, d, j

n/a

11

LS

Pl - Sphagnum

depression to level, organic bog
(treed) wetland

subhydric

d, j, p

n/a

RC

CwSs - Skunk
cabbage (Ws53:
Cw - Sword fern
- Skunk
cabbage)

forested swamp in depressions
or level areas on deep, poorly
drained medium-textured soils

subhydric

d, j, m

n/a

12

-

Typical Situation

Sweet gale
Sitka sedge

–

Deer

-
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CWHvm2 – Montane Very Wet Maritime Coastal Western Hemlock Variant
Site
Series

Map
Code

Site
Name

Series

00

FS

Carex fen

01

AB

HwBa
Blueberry

02

LC

HwPl - Cladina

03

HS

HwCw - Salal

05

AF

BaCw
Foamflower

06

HD

HwBa
fern

07

AS

BaCw
Salmonberry

08

AD

BaSs - Devil’s
club

09

YG

CwYc
Goldthread

11

RC

CwYc – Skunk
cabbage (Ws54:
CwHw - Skunk
cabbage)

-

-

-

Deer

-

-

Typical Situation

Moisture
Regime

Assumed
Modifiers

Mapped
Modifiers

sedge-dominated wetland in
depressions or level areas on
deep, poor- to very-poorly
drained, organic soils

subhydric

d, j, p

n/a

gentle middle slope positions on
deep, medium-textured soils

submesic
mesic

d, j, m

g, h, k, r,
w

very xeric

j, r, s

h, k, w

xeric subxeric

j, m, s

g, h, k, r,
w

submesic
- mesic

d, m

c, h, j, k, w

subhygric

d, m

g, h, j, k, w

subhygric
- hygric

d, j, m

g, h, k, w

subhygric
- hygric

d, j, m

n/a

subhygric
- hygric

d, j, p

n/a

subhydric

d, j, m

n/a

gentle upper slope to crest /
ridge positions on shallow soils
gentle upper slope positions on
shallow, medium-textured soils
significant
middle
slope
positions on deep, mediumtextured soils; richer nutrient
regime
gentle moisture-receiving lower
slope positions on deep,
medium-textured soils
gentle moisture-receiving lower
slope positions on deep,
medium-textured soils; richer
nutrient regime
gentle moisture-receiving lower
slope positions on deep,
medium-textured soils; richer
nutrient regime
organic bog forest on lower
slope, levels or depressions;
poor to medium nutrient regime
poorly drained (treed) swamp
on level to depressions; deep
medium-textured soils

MHmm1 – Windward Moist Maritime Mountain Hemlock Variant
Site
Series

Map
Code

Site
Name

Series

01

MB

HmBa
Blueberry

-

MM

HmBa
Mountainheather

-

02

03

MO

BaHm
fern

04

AB

HmBa - Bramble

-

Oak

Typical Situation

Moisture
Regime

Assumed
Modifiers

Mapped
Modifiers

significant
middle
slope
positions on deep, mediumtextured soils

subxeric
- mesic

d, m

h, j, k, r, s,
w

gentle upper slope to crest /
ridge positions on shallow soils

very xeric
- xeric

j, r, s

h, w

subxeric
- mesic

d, m

j, k

subhygric

d, m

j

significant mid to upper slope
positions on deep, mediumtextured soils; richer nutrient
regime
gentle,
moisture-receiving
middle to lower slope positions
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Site
Series

Map
Code

Site
Name

Series

05

MT

BaHm
Twistedstalk

-

07

YH

YcHm
Hellebore

-

09

YC

YcHm – Skunk
cabbage

Typical Situation
on deep, medium-textured soils
significant, moisture- receiving
middle to lower slope positions
on deep, medium-textured soils
gentle, moisture-receiving lower
slope positions on deep,
medium-textured soils; richer
nutrient regime
poorly drained (treed) swamp
on level to depressions; deep
medium-textured soils
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Moisture
Regime

Assumed
Modifiers

Mapped
Modifiers

subhygric

d, m

g, j

hygric

d, j, m

n/a

subhydric

d, j, m

n/a
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APPENDIX 1B: TEM SITE MODIFIERS
Site modifiers are used to refine each site series into more specific ecosystem units
based upon distinguishing site, soil and terrain characteristics. Typical (or assumed)
environmental conditions (modifiers) have been defined for each site series within the
Ministry’s BEC classification system (RIC 1998). Site modifiers are used to describe
sites that differ from the typical conditions. Defined by the BC Resources Inventory
Committee (1998), aspect modifiers within the CWH and MH BEC zones apply to slopes
in excess of 35%, unless the site is assumed on a warm or cool aspect. The codes and
criteria below are adapted from the RIC (1998).
Topography Site Modifiers used within PRCF TEM
Code
a

g

h

j
k

n
r
t
w

1

Criteria
1
active floodplain – the site series occurs on an active fluvial floodplain (level or very gently
sloping surface bordering a river that has been formed by river erosion and deposition), where
evidence of active sedimentation and deposition is present.
1
gullying occurring – the site series occurs within a gully, indicating a certain amount of
variation from the typical, or the site series has gullying throughout the area being
delineated
1
hummocky terrain (optional modifier) – the site series occurs on hummocky terrain, suggesting
a certain amount of variability. Commonly, hummocky conditions are indicated by the terrain
surface expression but occasionally they occur in a situation not described by terrain features
gentle slope – the site series occurs on gently sloping topography (less than 25% in the interior,
less than 35% in the CWH, CDF, and MH BEC zones)
cool aspect – the site series occurs on cool, northerly or easterly aspects (285°–135°), on
moderately steep slopes (25%–100% slope in the interior and 35%–100% slope in the CWH,
CDF and MH BEC zones)
1
fan – the site series occurs on a fluvial fan (most common), or on a colluvial fan or cone.
ridge1(optional modifier) – the site series occurs throughout an area of ridged terrain, or it
occurs on a ridge crest
1
terrace – the site series occurs on a fluvial or glaciofluvial terrace, lacustrine terrace, or rock
cut terrace
warm aspect – the site series occurs on warm, southerly or westerly aspects (135°–285°), on
moderately steep slopes (25%–100% slope in the interior and 35%–100% slope in the CWH,
CDF and MH BEC zones).

Howes and Kenk 1997

Soil Site Modifiers used within PRCF TEM
Code
c

m

s
2

Criteria
2
coarse-textured soils – the site series occurs on soils with a coarse texture, including sand
and loamy sand; and also sandy loam, loam, and sandy clay loam with greater than 70% coarse
fragment volume
medium-textured soils – the site series occurs on soils with a medium texture, including sandy
loam, loam and sandy clay loam with less than 70% coarse fragment volume; silt loam and silt
with more than 20% coarse fragment volume; and clay, silty clay, silty clay loam, clay loam,
sandy clay and heavy clay with more than 35% coarse fragment volume
shallow soils – the site series occurs where soils are considered to be shallow to bedrock (20–
100 cm).

Soil textures have been grouped specifically for the purposes of ecosystem mapping.
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APPENDIX 2: VEGETATION SPECIES
Common Name

Latin Name

amabilis fir
bigleaf maple
red alder
lady fern
deer fern
ragged-moss
Ross' sedge
yellow-cedar
Menzies' pipsissewa
bunchberry
spiny wood fern
Oregon beaked-moss
salal
rattlesnake-plantain
oceanspray
step moss
English holly
Labrador tea
twinflower
black twinberry
skunk cabbage
dull Oregon-grape
sweet gale
western white pine
coastal leafy moss
leafy moss
flat-moss
red-stemmed feathermoss
licorice fern
sword fern
Douglas-fir
bracken fern
cascara
lanky moss
pipecleaner moss
electrified cat's-tail moss
baldhip rose
thimbleberry
salmonberry
trailing blackberry
Red elderberry
Sitka mountain-ash
hardhack
western yew
western redcedar
western hemlock
Alaskan blueberry
red huckleberry

Abies amabilis
Acer macrophyllum
Alnus rubra
Athyrium filix-femina
Blechnum spicant
Brachythecium sp.
Carex rossii
Chamaecyparis nootkatensis
Chimaphila menziesii
Cornus canadensis
Dryopteris expansa
Eurhynchium oreganum
Gaultheria shallon
Goodyera oblongifolia
Holodiscus discolor
Hylocomium splendens
Ilex aquifolium
Ledum groenlandicum
Linnaea borealis
Lonicera involucrata
Lysichiton americanus
Mahonia nervosa
Myrica gale
Pinus monticola
Plagiomnium insigne
Plagiomnium sp.
Plagiothecium undulatum
Pleurozium schreberi
Polypodium glycyrrhiza
Polystichum munitum
Pseudotsuga menziesii
Pteridium aquilinum
Rhamnus purshiana
Rhytidiadelphus loreus
Rhytidiopsis robusta
Rhytidiadelphus triquetrus
Rosa gymnocarpa
Rubus parviflorus
Rubus spectabilis
Rubus ursinus
Sambucus racemosa
Sorbus sitchensis
Spiraea douglasii
Taxus brevifolia
Thuja plicata
Tsuga heterophylla
Vaccinium alaskaense
Vaccinium parvifolium
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TEM Species Code
(VENUS)
ABIEAMA
ACERMAC
ALNURUB
ATHYFIL
BLECSPI
BRACHYT
CAREROS
CHAMNOO
CHIMMEN
CORNCAN
DRYOEXP
EURHORE
GAULSHA
GOODOBL
HOLODIC
HYLOSPL
ILEXAQU
LEDUGRO
LINNBOR
LONIINV
LYSIAME
MAHONER
MYRIGAL
PINUMON
PLAGINS
PLAGIOM
PLAGUND
PLEUSCH
POLYGLY
POLYMUN
PSEUMEN
PTERAQU
RHAMPUR
RHYTLOR
RHYTROB
RHYTTRI
ROSAGYM
RUBUPAR
RUBUSPE
RUBUURS
SAMBRAC
SORBSIT
SPIRDOU
TAXUBRE
THUJPLI
TSUGHET
VACCALA
VACCPAR
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