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October 15, 2003

Terminal Forest Products Ltd.
12180 Mitchell Road
Richmond, BC  V6V 1M8

Attention: Dave Marquis

Reference: Inventory of Rare Vascular Plant Species and IWMS Plant Communities

Dear Dave:

Timberline Forest Inventory Consultants is pleased to submit the final deliverables for Phases 1
& 2 of the project “Inventory of Rare Vascular Plant Species and IWMS Plant Communities” for
Terminal’s chart areas.
The deliverables include:

1. final report including sampling plan;
2. CD-ROM with associated spatial and data analysis databases;
3. binder with updated habitat information;
4. summary maps of potential rare vascular plant habitat for each chart area; and
5. summary maps of potential IWMS plant community distribution for the Homathko

chart area.
The delivery of these project materials completes Timberline’s obligations under our contract. I
have enclosed the final invoice.

Please don’t hesitate to contact Dan Bernier or myself should you have any questions regarding
the enclosed report. While on maternity leave I can be reached at (604) 739-6615 or
ksenia@cranberrycommons.ca.

Sincerely,

Ksenia Barton, Senior Ecologist
TIMBERLINE FOREST INVENTORY CONSULTANTS LIMITED
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1.0 INTRODUCTION

As part of its ongoing commitment to sustainable forestry, Terminal Forest Products obtained
certifications under the ISO 14001 Environmental Management System Standard and the Sustainable
Forest Initiative Program for its BC Woodlands in 2001. Terminal’s Sustainable Forest Management
Plan involves managing for biodiversity indicators which were selected in consultation with local
stakeholders. Included among the biodiversity indicators are rare species and plant communities. To
manage for rare species, Terminal has developed a field guide and training program to ensure that
employees and contractors are able to identify rare species should they encounter them in Terminal’s
operating areas. This project builds on previous efforts, with the goal of completing a field inventory
of rare vascular plant species and Identified Wildlife Management Strategy (IWMS) plant
communities.

British Columbia boasts a rich flora of over 3000 species of native vascular plants, ranging from
common to rare (Douglas et al. 1998). Some factors that contribute to plant rarity include geographic
range, habitat specificity, and local abundance (Rabinowitz 1981). In addition, human activities can
contribute to plant rarity through direct effects and habitat loss.

Over the past 25 years, the international organization NatureServe (formerly the Nature Conservancy
and the Association for Biodiversity Information) has developed methods to rank the conservation
status of species. These methods have been adopted at the national level in Canada by the Committee
on the Status of Endangered Wildlife in Canada (COSEWIC) and at the provincial level by the BC
Conservation Data Centre (BCCDC).

At the national level, the Species at Risk Act was recently enacted to “prevent Canadian indigenous
species, subspecies and distinct populations of wildlife from becoming extirpated or extinct, to
provide for the recovery of endangered or threatened species, to encourage the management of other
species to prevent them from becoming at risk” (House of Commons Canada 2002). The act
establishes COSEWIC as an independent body of experts responsible for assessing and identifying
Species at Risk.

At the provincial level, the BCCDC systematically collects and disseminates information on the rare
and endangered plants, animals and plant communities of British Columbia.  This information is
compiled and maintained in a computerized database, which provides a centralized and scientific
source of information on the status, locations and level of protection of these rare organisms and
ecosystems.  The BCCDC tracks rare species on Red, Blue, and Yellow lists. The lists are defined as
follows:

“The Red list includes species that have been legally designated as Endangered or
Threatened under the Wildlife Act […], are extirpated, or are candidates for such
designation. The Blue List includes species not immediately threatened, but of concern
because of characteristics that make them particularly sensitive to human activities or natural
events. The Yellow List includes uncommon, common, declining and increasing species –
all species not included on the Red or Blue Lists (BCMSRM 2002).”

For the purposes of this inventory, Red- and Blue-listed plants are considered rare. Terminal’s
operating areas occur within the Sunshine Coast and Squamish forest districts. There are 46 Red- and
Blue-listed vascular plant species that are expected to occur within those forest districts (BCMSRM
2003).

Identifying rare plant communities requires an integral understanding of concepts of plant
communities, rarity, and element occurrences. A plant community is a unit of vegetation with a
relatively uniform species composition and physical structure. Plant communities also tend to have
characteristic environmental features such as bedrock geology, soil type, topographic position,
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climate, and energy, nutrient and water cycles (BCCDC 2003).  An element occurrence is an area of
land and/or water in which a species or natural community is, or was, present (NatureServe 2002). It
is generally recommended that the evaluation of rare plant communities be undertaken by qualified
professionals (McPhee et al. 2000; BCMELP 2001).

While there are many methods and programs for identifying and tracking rare plant communities,
this inventory has the objective of identifying occurrences of plant communities listed under the
Identified Wildlife Management Strategy (IWMS). The goals of the Identified Wildlife Management
Strategy are to minimize the effects of forest practices on Identified Wildlife, and to maintain their
critical habitats. The term “Identified Wildlife” refers to species at risk and endangered or threatened
plant communities that have been designated as requiring special management attention under the
Forest and Range Practices Act by the Ministry of Water, Land and Air Protection. The Identified
Wildlife Management Strategy provides foresters with best management practices for managing
habitats for specific species and plant communities. In the draft second version of the IWMS (2003),
there are five coastal plant communities listed.

Due to the effort involved in field inventory of rare plants and plant communities, resources must be
carefully allocated to increase the likelihood of locating occurrences within the study area. An
effective sampling strategy is therefore critical to the success of the project.

The project is divided into four phases, with the following objectives:

� Phase 1: to map potential habitats for rare vascular plants and IWMS plant communities
within Terminal’s operating areas;

� Phase 2: to design a cost-effective sampling plan that targets sampling effort to areas most
likely to support rare vascular plants and IWMS plant communities in Terminal’s operating
areas;

� Phase 3: to conduct a field inventory of rare vascular plants and IWMS plant communities
within Terminal’s operating areas; and

� Phase 4: to document the field inventory program methods and results in the form of field
forms, digital maps, a report, and presentation maps.

Phases 1 and 2 of the inventory were designed to carefully target field sampling effort to the habitats
that are most likely to support rare vascular plants and plant communities. Using existing VRI and
ecosystem mapping, the potential habitat of each rare species and IWMS plant community were
modeled in Phase 1. The modeling was based on information about the distribution and habitats of
the listed rare vascular plants and IWMS plant communities. In Phase 2, the potential habitat
mapping was carefully analyzed to determine areas with the greatest potential to support rare
vascular plants and plant communities. Polygons, stratified by study area and optimal potential
habitat for each species/plant community, were randomly selected for detailed field sampling. This
resulted in a detailed sampling plan that will target areas of good habitat potential in an unbiased
manner. Phases 3 and 4 will be initiated in 2004.

The potential habitat mapping and sampling plan provides an unbiased and efficient basis for
conducting a field inventory. This carefully designed inventory will provide an information base that
will allow Terminal Forest Products to manage for rare vascular plants and IWMS plant
communities in its operating areas.
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2.0 METHODOLOGY

2.1 Standards

While no specific provincial standards exist for rare plant and plant community inventory, the project
follows the following general standards:

� Species Inventory Fundamentals (BCMELP 1998) and

� Voucher Specimen Collection, Preparation, Identification and Storage Protocol: Plants and
Fungi (BCMELP 1999).

2.2 Study Area

Terminal’s operating areas include the charts of Glacial, Homathko, Howe Sound, Misery, Ramsey,
Redonda, and Sechelt, all occurring within the Sunshine and Soo TSAs (Figure 1). Vegetation
Resource Inventory (VRI) and Ecosystem Mapping was recently completed for all chart areas.
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Figure 1. Terminal Forest Products’ Chart Areas in the Sunshine Coast and Soo TSAs.

2.3 Rare Vascular Plants

The study area occurs within the Sunshine Coast and Squamish Forest Districts. Table 1 lists 46
provincially rare vascular plant species from the corresponding BCCDC tracking lists. The Global
and Provincial Ranks are defined in Tables 2 and 3.

Six of the species on the tracking lists are not expected to occur in the study area (indicated by
shading in Table 1). An important habitat requirement for vascular plant species is climate. Because
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the six species are known only from biogeoclimatic units that do not occur within the study area, the
species are assumed to not occur within the study area. They were there excluded from the inventory
and further habitat analysis.

A total of 40 plant species could potentially occur within the study area and will be targeted for
inventory. None of the species have been identified as threatened or endangered at the national level
by COSEWIC.

Table 1. Rare Vascular Plants of the Sunshine Coast and Squamish Tracking Lists.
Adapted from BCMSRM (2003). Species indicated by shading are not expected to occur in study
area.

Scientific Name Common Name
Global
Rank

Provincial
Rank

BC
Status

Forest
District
Tracking
List

Allium acuminatum Hooker's onion G5 S3 BLUE S.C.*
Allium amplectens slimleaf onion G4 S3 BLUE S.C.
Allium geyeri var.
tenerum

Geyer's onion G4G5TNR S2 RED S.C./
Squamish

Anagallis minima chaffweed G5 S2S3 BLUE S.C.
Botrychium ascendens upswept moonwort G2G3 S2 RED S.C.
Botrychium simplex least moonwort G5 S2S3 BLUE S.C./

Squamish
Carex feta green-sheathed sedge G5 S2 RED S.C.
Carex hystricina porcupine sedge G5 S2S3 BLUE Squamish
Carex lenticularis var.
dolia

Enander's sedge G5T3 S2S3 BLUE Squamish

Carex paysonis Payson's sedge G4 S2S3 BLUE S.C.
Carex scoparia pointed broom sedge G5 S2S3 BLUE S.C.
Castilleja rupicola cliff paintbrush G2G3 S2 RED Squamish
Ceratophyllum
echinatum

spring hornwort G4? S3 BLUE Squamish

Cheilanthes gracillima lace fern G4G5 S2S3 BLUE Squamish
Cicuta maculata var.
maculata

spotted cowbane G5T5 S1 RED Squamish

Claytonia
washingtoniana

Washington springbeauty
(Washington miner's
lettuce)

G2G4 S2 RED Squamish

Convolvulus soldanella beach bindweed G5 S3 BLUE S.C.
Cuscuta pentagona field dodder (five-angled

dodder)
G5 S2S3 BLUE S.C.

Douglasia laevigata var.
ciliolata

smooth douglasia G3T3 S2S3 BLUE S.C.

Dryopteris marginalis marginal wood fern G5 S1 RED Squamish
Epilobium glaberrimum
ssp. fastigiatum

smooth willowherb G5TNR S2S3 BLUE S.C./
Squamish

Gentianella tenella ssp.
tenella

slender gentian G4G5T4 S2S3 BLUE Squamish

Grindelia hirsutula var.
hirsutula

hairy gumweed G5T3T4 S1 RED S.C.

Hypericum scouleri ssp.
nortoniae

western St. John's-wort G5TNR S2S3 BLUE S.C.

Isoetes nuttallii Nuttall's quillwort G4? S3 BLUE S.C.
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Scientific Name Common Name
Global
Rank

Provincial
Rank

BC
Status

Forest
District
Tracking
List

Jaumea carnosa fleshy jaumea G4G5 S2S3 BLUE S.C.
Juncus regelii Regel's rush G4? S3 BLUE Squamish
Lathyrus littoralis grey beach peavine G5 S3 BLUE S.C.
Malaxis brachypoda white adder's-mouth

orchid (one-leaved
malaxis)

G4 S2S3 BLUE S.C.

Mimulus breweri Brewer's monkey-flower G5 S2S3 BLUE Squamish
Nothochelone nemorosa woodland penstemon G5 S2S3 BLUE S.C./

Squamish
Oenothera pallida ssp.
pallida

pale evening-primrose G5T4Q S3 BLUE Squamish

Ophioglossum pusillum northern adder's-tongue G5 S2S3 BLUE S.C.
Pleuropogon refractus nodding semaphoregrass G4 S3 BLUE Squamish
Polemonium elegans elegant Jacob's-ladder G4 S2S3 BLUE S.C.
Polygonum paronychia black knotweed G5 S3 BLUE S.C.
Rubus nivalis snow bramble (snow

dewberry)
G4? S2 RED S.C.

Sagina decumbens ssp.
occidentalis

western pearlwort G5TNR S3 BLUE S.C.

Sanguisorba menziesii Menzies' burnet G3G4 S2S3 BLUE S.C.
Schoenoplectus
americanus

Olney's bulrush G5 S1 RED Squamish

Senecio macounii Macoun's groundsel G5 S3 BLUE S.C.
Sidalcea hendersonii Henderson's checker-

mallow
G3 S3 BLUE Squamish

Stellaria obtusa blunt-sepaled starwort G5 S2S3 BLUE Squamish
Toxicodendron
diversilobum

poison oak G5 S2S3 BLUE S.C.

Trifolium depauperatum
var. depauperatum

poverty clover G5T5? S3 BLUE S.C.

Woodwardia fimbriata giant chain fern G5 S3 BLUE S.C.

* S.C.=Sunshine Coast

Table 2. BCCDC Conservation Status Ranks
Adapted from BCMSRM (2002).

Code Status Definition
S = Provincial, N = National, G = Global

X Presumed
Extirpated
or Extinct

Not located despite intensive searches and no expectation that it will be rediscovered.

H Historical Not located in the last 50 years, but some expectation that it may be rediscovered.
1 Critically

Imperiled
Because of extreme rarity or some factor(s) making it especially susceptible to
extirpation or extinction. Typically 5 or fewer existing occurrences3 or very few
remaining individuals.

2 Imperiled Because of rarity or some factor(s) making it very susceptible to extirpation or
extinction. Typically 6 to 20 existing occurrences or few remaining individuals.
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3 Vulnerable Because rare and local, found only in a restricted range (even if abundant at some
locations), or because of some other factor(s) making it susceptible to extirpation or
extinction. Typically 21 to 100 existing occurrences.

4 Apparently
Secure

Because uncommon but not rare, and usually widespread in the province. Possible
cause for long-term concern. Typically more than 100 existing occurrences.

5 Secure Because common to very common, typically widespread and abundant, and not
susceptible to extirpation or extinction under present conditions.

? Unranked Rank not yet assessed.
U Unrankable Due to current lack of available information.

Table 3. BCCDC Conservation Status Rank Modifiers.
Adapted from BCMSRM (2002).

Code Definition
E Exotic – a species introduced by man to the province.
? Inexact or uncertain due to limited information; qualifies the immediately preceding rank

character.
Q Taxonomic status is not clear or is in question.
T Designates a rank associated with a subspecies or variety.
B Designates a rank associated with breeding occurrences of mobile animals.
N Designates a rank associated with non-breeding occurrences of mobileanimals.

2.4 IWMS Plants and Plant Communities

The goals of the Identified Wildlife Management Strategy are to minimize the effects of forest
practices on Identified Wildlife, and to maintain their critical habitats. The term “Identified Wildlife”
refers to species at risk and endangered or threatened plant communities that have been designated as
requiring special management attention under the Forest and Range Practices Act by the Ministry of
Water, Land and Air Protection.

Only two plant species have been designated as Identified Wildlife in the draft 2003 version of the
IWMS (BCMOF 2003): tall bugbane (Cimicifuga elata) and Scouler’s corydalis (Corydalis
scouleri). These species would not be expected to occur within the study area that is the subject of
this inventory.

The draft 2003 IWMS has designated 16 plant communities as Identified Wildlife, of which five are
expected to occur in coastal biogeoclimatic (BGC) units. Table 4 lists the coastal IWMS plant
communities, along with the corresponding BGC units and site series relevant to the study area.
Southern coastal biogeoclimatic classification is detailed in the regional field guide (Green and
Klinka 1994). Only mature (6) and old forest (7) structural stages are considered occurrences of these
forested plant communities.

Two of the coastal IWMS plant communities occur within the CDFmm biogeoclimatic unit only
(indicated by shading in Table 4). Because this biogeoclimatic unit was not mapped in Terminal’s
chart areas in recent large scale ecosystem mapping, the plant communities are assumed to not occur
within the study area.

Table 4. Coastal IWMS Plant Communities.
Adapted from BCMOF (2003).

Common Name
Forest
Districts

BGC Unit
of Study

Area

Site
Series

Douglas-fir – Alaska Oniongrass SI, SC CDFmm 03
Douglas-fir – Dull Oregon Grape CK, SI, SC CDFmm 01
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Western Hemlock – Douglas-fir – Electrified Cat’s-Tail Moss CK, SQ, SC CWHds1 01
Western Redcedar – Douglas-fir – Devil's Club CK, SQ, SC CWHds1 07
Western Redcedar – Douglas-fir – Vine Maple CK, NI, SQ, SC CWHds1 05

Forest Districts:
CK = Chilliwack, NI = North Island, SC = Sunshine Coast, SI = South Island, SQ = Squamish

2.5 Potential Habitat Mapping

In order to target the sampling plan to areas with the highest likelihood of finding rare vascular plants
or IWMS plant communities, potential habitat mapping was completed for Terminal Forest Products’
operating areas. The potential habitat mapping is based on Vegetation Resource Inventory and
Ecosystem Mapping of Terminal Forest Products’ chart areas.

2.5.1 Habitat Information

For each rare plant species, habitat information was collated from several sources, including:

� Rare Native Vascular Plants of British Columbia, 2nd edition (Douglas et al. 2002a);

� The Illustrated Flora of British Columbia (Douglas et al. 1998a; 1998b; 1999a; 1999b; 2000;
2001a; 2001b; 2002b);

� BC Conservation Data Centre; and

� Provincial Red and Blue Listed Vascular Plant Species Management within Terminal Forest
Products Ltd. Operating Areas (Heron 2002).

The draft version of the IWMS (BCMOF 2003) was the source of habitat information for the coastal
IWMS plant communities.

Habitat information has been reproduced and collated in an accompanying binder.

2.5.2 Vegetation Resource Inventory and Ecosystem Mapping

Timberline Forest Inventory Consultants completed Vegetation Resource Inventory and Ecosystem
Mapping (VRIEM) for Terminal Forest Products’ chart areas in 2002-2003. The VRIEM forms the
base information for potential habitat mapping of rare vascular plants and IWMS plant communities.

Ecosystem Mapping is a map product based on the provincial Biogeoclimatic Ecosystem
Classification (BEC) land classification system. The BEC system groups together ecosystems with
similar climate, soils, and vegetation (Pojar et al. 1987). At the regional level, vegetation, soils, and
topography are used to infer the regional climate and to identify biogeoclimatic units that have
relatively uniform climate. Biogeoclimatic units are further divided into site series, which are sites
capable of producing the same mature or climax plant communities. Site series for Vancouver Forest
Region biogeoclimatic units are described in Green and Kinka (1994). In addition, site series and
non-forested ecosystem units and their typical environments are listed for each biogeoclimatic unit
(BCMSRM 2001).

Vegetation Resources Inventory (VRI) is a process for assessing the quantity and quality of BC's
timber and other vegetation resources. VRI uses both aerial photograph interpretation and detailed
ground sampling to arrive at an accurate assessment of timber volume and other vegetation resources
within a predefined unit. VRI replaces older methods of forest cover mapping.
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The VRIEM map product is innovative in that the VRI and Ecosystem Mapping are fully integrated.
Field work and classification were carried out concurrently, and the two map inventories share a
common polygon base. This greatly facilitates interpretations that use both Vegetation Resource
Inventory and Ecosystem Mapping attributes. Because no polygon overlay is required, there is no
need to interpret ambiguous resultant polygons. This feature greatly facilitated the potential habitat
modeling process.

2.5.3 EcoNGen Software

EcoGen is a predictive ecosystem mapping tool that was developed by the BC Ministry of Forests to
use geographic and inventory data to map BC’s biogeoclimatic ecosystem classification units
(Meidinger et al. 2000). EcoNGen is EcoGen's “model engine”. EcoNGen is normally used to
determine the ecosystem present in a given polygon by assessing the potential occurrence of each
possible site series given the attributes for that polygon.

In this project, EcoNGen was used to map potential habitat for rare plants and IWMS plant
communities using the VRIEM attributes. Version 1.0b of EcoNGen was used (BCMOF 2000).

2.5.4 Knowledge Base Development

A knowledge base is a table that captures ecological knowledge and applies it in a consistent manner
to input data. In this case, the knowledge base captures knowledge about the habitats of rare plants
and IWMS plant communities and applies it to input VRIEM data.

The following VRIEM attributes were used as input variables:

� biogeoclimatic unit;

� site series or ecosystem unit;

� soil moisture;

� BC land cover classification;

� canopy closure; and

� stand age.

In the knowledge base, loadings are assigned to each combination of input variable value and rare
plant or IWMS plant community. The loadings represent probabilities of the input variable values
being associated with habitats for rare plants and IWMS plant communities. For example, a wetland
plant species would have high loadings for wetter soil moisture regimes and low loadings for drier
soil moisture regimes.

The knowledge base can be found in an accompanying digital file.

2.5.5 Habitat Modeling

Potential habitat modeling involves using the EcoNGen software to process the input VRIEM data
along with the knowledge base. The end result is that, for each rare plant or IWMS plant community,
each polygon is assigned a habitat score.

One challenge of the modeling process was to address the issue of “complex” polygons. Most input
variables or attributes are “simple”, i.e. the value describes the entire polygon (e.g. biogeoclimatic
unit). However, some attributes are “complex”, and are combined with a proportion attribute in order
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to describe the polygon in more detail. In order to fully describe a polygon, these complex attribute
groups require the combination of several attributes and their proportion attributes. There are three
types of complex attribute groups in the knowledge base: site series, and land cover, and non-
vegetated land cover type. Each of these attribute groups has three components.

While the knowledge base is relatively straightforward, the habitat modeling process must address
complex units that occur in the knowledge base. The challenge arises because, while one knows what
components of complex units occur in a polygon, one does not know how components of complex
units relate to one another spatially.

Figure 2 illustrates this dilemma. The polygon label includes two complex attributes. For example,
one cannot determine whether site series 05 portion of the polygon has a treed coniferous or treed
broadleaf land cover. It is possible that the treed coniferous and the treed broadleaf portions of the
polygon actually include both site series.

Figure 2. Diagram of three map polygons, showing one polygon label.

Meidinger and Jones (2000) describe in detail the many options that are available for handling
complex units in the modeling process. For the purposes of potential habitat mapping, the decision
was made to run the knowledge base with each combination of the three complex units. In the
example above, the following combinations would be considered: treed coniferous/05, treed
coniferous/07, treed broadleaf/05, and treed broadleaf/07. This treatment of complex units ensures
that all potential combinations are scored. This is desirable for identifying potential habitats because
errors of commission (including combinations that don’t exist) are more acceptable than errors of
omission (missing combinations that do exist).

Because there are three complex units with three components each in the knowledge table, there are
27 combinations of the units per polygon. Some of the combinations are real, while others are
artifacts. This results in 27 habitat scores per polygon for each rare plant and IWMS plant
community. The final habitat score is determined by picking the highest of the 27 scores. This
ensures that the final habitat score reflects the highest habitat potential of all of the complex unit
combinations.

Another issue that was addressed in the habitat modeling was the selection of rare vascular plant
species appropriate for modeling from a polygonal base. In order to model a species’ potential habitat
from the VRIEM, the VRIEM must capture the habitat type(s) either directly or indirectly through
the polygon delineation and attributes. By its nature, VRIEM tends to capture habitats that occupy
areas that are two-dimensional or polygonal. For example, forests, alpine tundra, and ponds can all

LAND COVER
50% treed coniferous
50% treed broadleaf

SITE SERIES (CWHdm)
50% 05
50% 07
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be mapped as polygons, however irregular in shape. VRIEM does not, however, easily capture linear
or “point” habitats. Linear habitats include streams and ocean shorelines. “Point” habitats include
vernal ponds or seepage areas. These vernally wet habitats are often tiny and occur in a matrix of
mesic or dry habitats. Linear and “point” habitats can be very important habitats for rare plants and
looking for and surveying these habitat types will be important in field sampling. Species with
habitats that were not captured in VRIEM were excluded from the habitat modeling process. Species
with habitats that were partially captured in VRIEM were included in the habitat modeling process,
but field sampling will have to take in account the range of habitat requirements for those species.

The input and output files used for the EcoNGen analysis can be found in an accompanying
database.

The EcoNGen modeling process resulted in final scores for each plant or plant community/polygon
combination (see accompanying database). Higher final scores indicate higher habitat potential.
Because habitat predictions for different species and plant communities used different attributes, final
scores were not comparable among species and plant communities. For each species or plant
community, an ecological analysis of the knowledge base was used to determine the minimum score
required for a polygon to be rated as having good habitat potential. VRIEM for the Sechelt chart area
was completed as a pilot project and had less detail in the mapping of unforested ecosystem units.
The final scores were therefore rated separately for the Sechelt chart area.

Table 5 details the ratings used to convert final scores to potential habitat mapping for rare vascular
plant species.

Table 5. Ratings Used for Potential Habitat Mapping for Rare Vascular Plants.

Other Chart Areas
Habitat Potential

Sechelt Chart Area
Habitat Potential

Scientific Name Low Good Unknown Low Good Unknown
Allium acuminatum -1-

18
19-21 >999 0-16 17-19 >999

Allium amplectens -1-
17

18-21 >999 0-16 17-19 >999

Allium geyeri var. tenerum -1-
12

13-15 >999 0-11 12-13 >999

Anagallis minima 0-11 12-14 >999 0-11 12 >999
Botrychium ascendens 0-16 17-19 >999 0-16 17 >999
Botrychium simplex 0-13 14 >999 0-13 14 >999
Carex feta 0-16 17-20 >999 0-15 16-19 >999
Carex lenticularis var. dolia 0-10 x* >999 0-2 x >999
Carex paysonis 0-11 12-15 >999 0-2 x >999
Carex scoparia 0-15 16 >999 0-13 14-16 >999
Castilleja rupicola 0-11 12-15 >999 0-1 x >999
Ceratophyllum echinatum 0-10 12-14 >999 0-11 12 >999
Cheilanthes gracillima 0-12 14-16 >999 0-11 12 >999
Cicuta maculata var. maculata 0-12 14 >999 0-4 x >999
Claytonia washingtoniana 0-13 14-16 >999 0-11 12-14 >999
Cuscuta pentagona 0-9 10 >999 0-9 10 >999
Douglasia laevigata var. ciliolata 0-11 12-15 >999 0-1 x >999
Dryopteris marginalis 0-16 18 >999 0-6 x >999
Epilobium glaberrimum ssp.
fastigiatum

0-15 16-17 >999 0-5 x >999

Hypericum scouleri ssp. nortoniae 0-15 16 >999 0-15 16 >999
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Other Chart Areas
Habitat Potential

Sechelt Chart Area
Habitat Potential

Scientific Name Low Good Unknown Low Good Unknown
Isoetes nuttallii 0-11 12 >999 0-11 12 >999
Juncus regelii 0-15 16-18 >999 0-13 14-16 >999
Malaxis brachypoda 0-15 16-17 >999 0-15 16-17 >999
Nothochelone nemorosa 0-13 14-16 >999 0-13 14 >999
Oenothera pallida ssp. pallida 0-15 16 >999 0-6 x >999
Ophioglossum pusillum 0-17 18-20 >999 0-15 16-18 >999
Pleuropogon refractus 2-18 19-21 >999 11-

17
18-21 >999

Rubus nivalis 0-15 16 >999 10-
15

16 >999

Sagina decumbens ssp. occidentalis 0-15 16-18 >999 10-
15

16-17 >999

Sanguisorba menziesii 0-19 20 >999 10-
17

18 >999

Schoenoplectus americanus 0-11 12 >999 0 x >999
Senecio macounii 0-15 16 >999 0-15 16 >999
Sidalcea hendersonii 0-13 14-16 >999 0-13 14 >999
Toxicodendron diversilobum 0-19 20 >999 0-19 20 >999
Trifolium depauperatum var.
depauperatum

0-17 18-19 >999 0-15 x >999

Woodwardia fimbriata 0-13 14-15 >999 0-13 14 >999

* “x” indicates that no scores occurred within that habitat potential class

Table 6 details the ratings used to convert final scores to potential occurrences of IWMS Plant
Communities.

Table 6. Ratings Used for Potential Occurrences of IWMS Plant Communities

Other Chart Areas
Habitat Potential

Sechelt Chart Area
Habitat Potential

Common Name Low Good Unknown Low Good Unknown
Western Hemlock – Douglas-fir – Electrified
Cat’s-Tail Moss

0-4 6 >999 0-4 x* >999

Western Redcedar – Douglas-fir – Devil's
Club

0-4 6 >999 0-4 x >999

Western Redcedar – Douglas-fir – Vine
Maple

0-4 6 >999 0-4 x >999

* “x” indicates that no scores occurred within that habitat potential class

2.6 Sampling Plan Development

Once each polygon was rated for habitat potential for each plant and plant community, a sampling
plan was developed. For convenience, the sampling plan was structured according to chart area. As
of the date of this report, the budget for field inventory has not yet been established. Accordingly, the
sampling plan is designed to be flexible in terms of the amount of field sampling conducted. The
sampling plan was also designed to be unbiased with respect to access considerations and habitat
type. This avoids sampling biased towards operational areas.
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The initial step in developing the sampling plan for rare vascular plants was to select polygons with
good habitat potential for each species. Then, for each species, polygons with good habitat potential
were randomly assigned a sampling order rank. The ranks were then sorted within each chart area.
The sampling is designed to be carried out by groups of polygons. The number of polygons to be
sampled within a chart area should be predetermined, and then selected from the accompanying
sampling plan database. A similar process was employed to develop a sampling plan for IWMS plant
communities. The sampling plan process is discussed in more detail in section 4.0.
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3.0 PHASE 1: POTENTIAL HABITAT MAPPING

The detailed potential habitat mapping is contained in an accompanying spatial database. The
potential habitat mapping identifies polygons that have good habitat potential for each rare vascular
plant and IWMS plant community targeted by this inventory.

3.1 Rare Vascular Plant Species

For each rare vascular plant species with modeled habitat, Table 7 summarizes the proportion of
Terminal’s chart areas occupied by good potential habitat. Many species have very narrow habitat
requirements, and therefore have little good potential habitat mapped (<1% of area). Other species,
however, have broad habitat requirements and have correspondingly extensive good potential habitat
mapped (36-53% of area). A few species have intermediate levels of good habitat mapped (1-14% of
area).

Table 7. Extent of Good Potential Habitat for Rare Vascular Plant Species.

Scientific Name Common Name
Proportion
of Area (%)

Allium acuminatum Hooker's onion 1
Allium amplectens slimleaf onion <1
Allium geyeri var. tenerum Geyer's onion <1
Anagallis minima chaffweed <1
Botrychium ascendens upswept moonwort <1
Botrychium simplex least moonwort <1
Carex feta green-sheathed sedge <1
Carex lenticularis var. dolia Enander's sedge 0
Carex paysonis Payson's sedge 1
Carex scoparia pointed broom sedge 1
Castilleja rupicola cliff paintbrush 3
Ceratophyllum echinatum spring hornwort 1
Cheilanthes gracillima lace fern 4
Cicuta maculata var. maculata spotted cowbane <1
Claytonia washingtoniana Washington springbeauty (Washington

miner's lettuce)
38

Cuscuta pentagona field dodder (five-angled dodder) 10
Douglasia laevigata var. ciliolata smooth douglasia 4
Dryopteris marginalis marginal wood fern 1
Epilobium glaberrimum ssp.
fastigiatum

smooth willowherb <1

Hypericum scouleri ssp. nortoniae western St. John's-wort <1
Isoetes nuttallii Nuttall's quillwort 1
Juncus regelii Regel's rush <1
Malaxis brachypoda white adder's-mouth orchid (one-leaved

malaxis)
3

Nothochelone nemorosa woodland penstemon 14
Oenothera pallida ssp. pallida pale evening-primrose 2
Ophioglossum pusillum northern adder's-tongue 1
Pleuropogon refractus nodding semaphoregrass 1
Rubus nivalis snow bramble (snow dewberry) 51
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Scientific Name Common Name
Proportion
of Area (%)

Sagina decumbens ssp.
occidentalis

western pearlwort 53

Sanguisorba menziesii Menzies' burnet <1
Schoenoplectus americanus Olney's bulrush <1
Senecio macounii Macoun's groundsel 1
Sidalcea hendersonii Henderson's checker-mallow <1
Toxicodendron diversilobum poison oak 36
Trifolium depauperatum var.
depauperatum

poverty clover <1

Woodwardia fimbriata giant chain fern 5

Table 8 summarizes the species with habitats that were not captured, or only partially captured by the
habitat modeling process. Those species occur or may occur in “point” or linear habitats such as
vernal pools, streamsides, and ocean shoreline habitats.

Table 8. Rare Vascular Plants With Habitats Not Captured by Modeling.
Habitat information from Douglas et al. (1998b; 1999a; 1999b; 2002a).

Scientific Name Common Name

Habitat
Modeling

Status Habitat

Study
Area
BGC
Units

Anagallis minima chaffweed partial moist to wet river banks, salt marshes,
vernal pools and pond margins

CWHxm1

Botrychium simplex least moonwort partial moist to wet vernal pools and ephemeral
seepages

CWHds1,
CWHxm1

Carex lenticularis
var. dolia

Enander's sedge partial streamsides and ponds MHmm2,
MHmmp2

Convolvulus
soldanella

beach bindweed no moist to mesic sand dunes CWHxm1,
CWHdm,
CWHvm1

Cuscuta pentagona field dodder (five-
angled dodder)

no parasitic, especially on legumes CWHxm1

Epilobium
glaberrimum ssp.
fastigiatum

smooth willowherb partial moist streambanks, scree slopes, and
open forests

CWHds1,
CWHms1,
MHmm2,
MHmmp2,
AT

Isoetes nuttallii Nuttall's quillwort partial vernal pools and ephemeral winter
seepages

CWHxm1

Jaumea carnosa fleshy jaumea no moist tidal beaches and salt marshes CWHxm1,
CWHdm,
CWHvm1

Juncus regelii Regel's rush partial wet streambanks and marshes CWHds1,
CWHms1,
CWHvm1,
CWHvm2

Lathyrus littoralis grey beach peavine no coastal dunes and sand beaches CWHxm1,
CWHdm,
CWHvm1
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Scientific Name Common Name

Habitat
Modeling

Status Habitat

Study
Area
BGC
Units

Ophioglossum
pusillum

northern adder's-
tongue

partial periodically flooded wet meadows, vernal
pools and lake margins

CWHxm1,
CWHdm,
CWHvm1

Polygonum
paronychia

black knotweed no moist to mesic sand dunes and beaches CWHxm1

Sagina decumbens
ssp. occidentalis

western pearlwort partial margins of vernal pools, mesic forest
openings and dry hillsides

CWHxm1,
CWHdm,
CWHvm1,
CWHvm2

Senecio macounii Macoun's groundsel partial dry, open forests or salt marsh edges CWHxm1
Sidalcea
hendersonii

Henderson's
checker-mallow

partial wet meadows and tidal flats CWHxm1

The following sections illustrate the distribution of good habitat potential for rare vascular plant
species within each chart area. The Redonda chart area has the largest area of good habitat potential
for rare vascular plant species, followed by the Sechelt chart area. In general, the driest lowland areas
(CWHxm1 and CWHds1) have the best habitat potential for the largest number of rare vascular plant
species. This reflects the relatively limited extent of the CWHxm1 and CWHds1, as well as the high
degree of anthropogenic impacts that those biogeoclimatic units have experienced. Vascular plant
species with habitats within the CWHxm1 and CWHds1 have a corresponding tendency to be rare or
to become rare.

3.1.1 Glacial

Figure 3 summarizes the habitat potential for rare vascular plants within the Glacial chart area.


