
Pacific Golden Chanterelle (Cantharellus formosus) Ecology, 
Productivity and Management in the Nimpkish Valley, 

Northern Vancouver Island, British Columbia 
 

 Draft Report April 2009 

 
 

Prepared by: 
 

Tyson Ehlers1 
 
1Tysig Ecological Research, 
Winlaw, B.C. 
 
 

 



 
 
 
 

1 INTRODUCTION 

Chanterelles (Cantharellus spp.) are edible wild mushrooms commercially harvested from the forests of 

British Columbia. The primary commercial species is the Pacific golden chanterelle (Cantharellus 

formosus) (Berch and Ka 2008), ranging from northern California to Alaska (Pilz et al. 2003). The major 

commercial harvesting regions in British Columbia are Vancouver Island, the Queen Charlotte Islands 

(Haida Gwaii), the southern Coastal Mountains, and the northwest coast (Prince Rupert area) (de Geus 

1995; Wills and Lipsey 1999). The annual chanterelle harvest contributes to local economies and 

provides sustenance and recreation to locals and visitors alike.  

Chanterelles are ectomycorrhizal associates of conifer host trees, including Douglas-fir (Pseudotsuga 

menziesii), western hemlock (Tsuga heterophylla) Sitka spruce (Picea sitchensis), and shore pine (Pinus 

contorta Dougl. ex. Loud.var. contorta) (Redhead et al. 1997), and as such their distribution and 

abundance is directly influenced by forest management practices. There is a lack of information to guide 

forest managers in developing effective management practices designed to sustain or enhance 

chanterelle production along with other forest values. Inventory information including habitat 

requirements, production levels and accurate economic estimates on a per-hectare basis is needed to 

incorporate chanterelles and other non-timber forest product (NTFP) values into sustainable forest 

management plans (Centre for Non-Timber Resources 2006, Cocksedge et al. 2007).  

This study set out to gather information on the ecology and productivity of the Pacific golden 

chanterelle in the Nimpkish Valley (Tree Farm Licence 37) on northern Vancouver Island. The Nimpkish 

Valley is a historic timber-producing region in the province, with much of the landscape having been 

shaped by past logging. Northern Vancouver Island is also a well-known hotspot for finding chanterelles 

and other wild edible mushrooms. Extensive reconnaissance and ground-truthing was done throughout 

the Nimpkish Valley over several fruiting seasons to locate and describe Pacific golden chanterelle 

habitat. For all sites where the species was found, ecosystem descriptions were carried out, including 

forest cover, understory vegetation, soils and biogeoclimatic ecosystem classification. Productivity was 

measured from representative sites and habitat capability and suitability ratings were assigned to 

mapped habitat types. Three sites representative of typical commercially productive habitat were 

intensively monitored over 4 years to obtain estimates of average annual productivity and examine 

factors that influence seasonal production.  

The specific objectives of the project were to: 

 Locate and describe productive habitat for Pacific golden chanterelle (Cantharellus formosus) on 

northern Vancouver Island, with a specific focus on the Nimpkish Valley (TFL 37); 

 Derive un-biased stand-level estimates of the biological and commercial productivity of Pacific 

golden chanterelle from typical commercially-productive sites; 



 Examine the relationship between annual chanterelle yields and weather patterns; 

 Explore the role of forest management practices in sustaining or enhancing chanterelle 

production. 

Mushroom productivity is measured by counting or weighing all of the fruiting bodies produced in a 

given area over the course of a fruiting season (Gamiet et al. 2003). Since productivity can be highly 

variable from year to year, it is necessary to monitor over long timeframes of several years. In B.C., there 

have been few attempts to quantify mushroom productivity. Largely exploratory in nature, a major 

outcome of the study was the lessons learned and practicalities involved in conducting mushroom 

productivity studies. Since most forest lands in British Columbia are publically owned crown lands, with 

no tenure rights issued over NTFPs, securing exclusive sites for research initiatives was not possible. 

Forest management plans are also subject to change, with serious implications to conducting long-term 

monitoring.  

1.1 BACKGROUND 

This study on Pacific golden chanterelle evolved from earlier work investigating non-timber forest 

products on northern Vancouver Island that began in 2000 (Mitchell Consulting Associates 2002). The 

study area was defined by Tree Farm Licenses (TFLs) 6 and 37, both currently held by Western Forest 

Products (WFP) in the North Island and Central Coast Forest District (Figure XXX). This work was funded 

by Forest Renewal BC (FRBC Project No. XXX) and produced an inventory of NTFP plant and fungal 

species by ecosystem types occurring in TFLs 6 and 37. Ecosystem classification followed the BC Ministry 

of Forests and BC Ministry of Environment Biogeoclimatic Ecosystem Classification (BEC) system (XXX 

REFERENCE). Sites were classified to the level of site series. Terrestrial Ecosystem Mapping (TEM) was 

available for TFL 37 (Green et al. 2000) and used to map and direct sampling of representative 

ecosystem types. Mushroom surveys were conducted in the fall, from 2000-2002, and identified 40 

species with known commercial value (Berch and Cocksedge 2003). Of these, the Pacific golden 

chanterelle is the most widely harvested and commercially valuable, and this species was selected for 

further study, beginning in 2003. Building on the baseline inventory data collected over the preceding 

years, chanterelle habitat was modelled and mapped in the Nimpkish Valley (TFL 37) where it was found 

to be most prevalent during initial inventory work on northern Vancouver Island. Representative sites 

were selected for monitoring long-term chanterelle production, and ground-truthing the habitat model. 

Productivity plots were established at three sites and monitored over a single fruiting season (August – 

November). With additional field data from new sites that were surveyed, the habitat maps were 

refined. A funding gap resulted in the study being suspended until 2006, when support from the Forest 

Investment Account, Forest Science Program (FIA-FSP) provided an additional three years of data 

collection.  This report summarises all of the information collected on Pacific golden chanterelle on 

northern Vancouver Island to date, including habitat characteristics from all sites where the species was 

found since 2000, and productivity measured over four years from representative commercially-

productive habitat.  

 



2 STUDY AREA 

The Nimpkish Valley is situated inland on northern Vancouver Island, and includes the Nimpkish River 

and its tributaries, draining into the east coast (Fig. 1). The small community of Woss is near the centre 

of the study area; the nearest larger town is Port McNeill, just north of the confluence of the Nimpkish 

River on the eastern coastline of Vancouver Island. The Nimpkish Valley is within the traditional territory 

of the ‘Namgis First Nation, who are part of the Kwakwaka’wakw, or Pacific Northwest First Nations, and 

belong to the Kwakiutl linguistic group. The major forest tenure is Tree Farm Licence (TFL) 37 originally 

held by Canadian Forest Products, and now owned by Western Forest Products.  

2.1 BIOGEOCLIMATIC CHARACTERISTICS 

There are 7 biogeoclimatic (BEC) subzones/variants represented in the study area: CWHmm1, CWHxm2, 

CWHvm1, CWHvm2, MHmm1, MHmmp1 and AT (Green and Klinka 1994). 

The Coastal Western Hemlock (CWH) biogeoclimatic zone is the predominate zone in the study area 

containing productive forests. The majority of timber and NTFP harvesting activity occurs within this 

zone. The CWH is divided into 4 subzones/variants: CWHxm2, CWHmm1, CWHvm1 and CWHvm2 (Green 

and Klinka 1994). The CWHxm2 (Western Very Dry Maritime Subzone/Variant) occupies valley bottom 

and lower slopes in the Nimpkish Valley. It has a relatively dry, warm climate; long growing seasons and 

moist mild winters with relatively little snowfall are typical. Water deficits on zonal sites may be 

common. The CWHmm1 (Submontane Moist Maritime Subzone/Variant) occurs above and adjacent to 

the CWHxm2 and has very similar climatic and vegetation characteristics. Dominant tree species on 

zonal sites are Douglas-fir with western hemlock and to a lesser extent, western redcedar. Douglas-fir is 

a major tree species in these subzones. The CWHvm1 (Submontane Very Wet Maritime 

Subzone/Variant) lies above the CWHxm2/mm1 in the south, and replaces it at lower elevations the 

north. The CWHvm1 has greater amounts of precipitation than the CWHxm2/mm1 leading to a more 

wet, humid climate. Summers are cool and winters are mild. Dominant tree species on zonal sites are 

western hemlock and amabilis fir, with lesser amounts of western redcedar. The CWHvm2 (Montane 

Very Wet Maritime Subzone/Variant) is a colder and wetter than the CHWvm1. Yellow cedar and 

mountain hemlock can occur on zonal sites. 

3  METHODS 

There were two main components to the study: 1) Modelling chanterelle habitat across the landscape; 

and 2) Describing habitat characteristics and quantifying chanterelle productivity at the stand-level over 

four years from three highly productive chanterelle sites. The methods used for each of these 

components are described below. 

3.1 MODELLING CHANTERELLE HABITAT ACROSS THE LANDSCAPE 

Based on previous inventory work (Ehlers and Fredrickson 2001; Ehlers 2004), chanterelle habitat was 

characterized at the landscape level by forest cover and BEC. Forest cover and ecosystem maps provided 

by the forest company were used to target a range of sites for sampling within the CWHxm, CWHmm 



CWHvm and MH subzones. Sites were defined by the mapped area of forest cover polygons. In some 

situations new sites were described based on observed features that were not indicated on the maps. 

Sampling was biased toward sites where NTFP mushroom species were likely to occur (i.e., presence of 

suitable ectomycorrhizal partner tree species, not excessively wet or dry). Many sites were incidentally 

sampled and not necessarily targeted. 

Habitat mapping criteria were developed from baseline data collected from 86 sites representing unique 

forest cover polygons in TFL 37. Preliminary maps were generated from the mapping criteria to guide 

ground-truthing and further refinement of the chanterelle habitat model.  

3.2 ECOLOGICAL DESCRIPTIONS 

Ecological data were compiled from a total of 193 sites surveyed for Pacific golden chanterelle over the 

years since 2000. Not all sites were surveyed with the same intensity or described to the same level of 

detail, according to varying project objectives. The database includes sites surveyed from previous 

inventory work, and a number of sites on northern Vancouver Island outside the Nimpkish Valley. Pacific 

golden chanterelle was recorded from 131 sites. Each site was geographically referenced with general 

location descriptions and where available, forest cover inventory polygon information and Universal 

Transverse Mercator (UTM) coordinates. General habitat information recorded for each site included 

BEC site series and forest cover data (leading tree species, age class, height class, stocking class, crown 

closure and site index). Physiographic properties, including elevation, slope and aspect were described.  

Earlier inventory work was largely exploratory and provided baseline information for more directed 

efforts to model productive chanterelle habitat. Ground-truthing of preliminary habitat maps was 

initiated in 2003; sites surveyed since then included more detailed habitat descriptions and where 

chanterelles were found, and site descriptions were based from plots immediately surrounding 

chanterelle fruiting locations. Additional information collected at some of these sites included sample 

tree ages, stand density, basal area, soils and forest floor descriptions, and in some cases, one-time 

productivity measurements (described below). All of the information was combined in a single database 

to relate chanterelle distribution to habitat characteristics that can be mapped in the context of current 

forest management planning. 

3.2.1 ECOSYSTEM CLASSIFICATION AND FOREST COVER 

Ecosystem classification and descriptions followed standard procedures outlined in field guides (Green 

and Klinka 1994, B.C. MoF and B.C. MoELP 1998). Site descriptions included BEC site series, elevation, 

slope, aspect and location. General soil characteristics including surficial materials, texture, humus form, 

and drainage were recorded. Forest cover information was summarised from inventory maps provided 

by the forest company. Attributes included leading tree species, age class, height class, stocking class, 

crown closure and site index. Tree species composition and age were updated to reflect differences 

between inventory maps and observations on the ground.  

3.2.2 VEGETATION 

Vegetation was described from standard ecosystem description plots (400 m2) in a representative area 

of the polygon. Plant species and estimated percent cover were recorded for each species observed and 

by layer (overstory tree, shrub, herb and moss).  



3.2.3 MUSHROOM SURVEYS 

A list of mushroom species found in association with Pacific golden chanterelle habitat was compiled. 

Sampling intensity varied with the number of people participating, the size of the area being searched 

and the time spent at each site. A number of people with varying expertise, including professional 

mycologists, foresters, mushroom pickers, First Nations and members of the general public were 

involved over the years. The primary focus of mushroom surveys was to identify NTFP mushroom 

species, the forest and ecosystem types where they are likely to occur, and to direct subsequent phases 

of the research. Many sites were surveyed prior to commencing this study specific to Pacific golden 

chanterelle and these surveys provided baseline information on chanterelle habitat relationships used 

to guide this study.  

Mushrooms were identified to species in situ where possible (nomenclature follows Arora 1986, and 

revised where known). Voucher collections were made for some species and submitted to the Pacific 

Forestry Centre Forest Pathology Herbarium (DAVP; Callan et. al 2009). The database that was 

generated links mushroom species’ distributions to BEC and forest types and contributes to increasing 

knowledge about species/habitat relationships in British Columbia. 

3.2.4 CHANTERELLE PRODUCTIVITY 

To ground-truth the model and quantify productivity relations between mapped habitat types, a 

number of sites representing predicted productivity classes (High, Moderate, Low, Nil) were 

quantitatively sampled for chanterelles. Sampling was timed to coincide with the observed peak in 

chanterelle fruiting abundance (typically mid to late October). Productivity was measured from 5 

randomly established one-time sample plots (5 x 100m), totalling 0.25 ha per site.  

Each site was first surveyed to verify that the area was representative of the mapped habitat type. 

Presence of chanterelles and other mushroom species was noted, and the approximate frequency of 

occurrence of chanterelle colonies was recorded by estimating the time and distance covered by 

researchers using a hand-held GPS. Sites with fewer than 5 distinct chanterelle fruiting locations sighted 

over approximately 1 km of walking were unlikely to have chanterelles appear in plots and thus rejected 

for quantitative sampling. To limit bias in sampling, the first plot was established from a randomly 

chosen point of commencement (POC) and compass bearing. Subsequent plots were then established at 

a random distance (within 100m) and bearing from the end of the previous plot, in a manner that 

ensured plots fit within the mapped polygon and achieved representative coverage. 

Sampling within plots was done by having one person establish a plot centre along a compass bearing 

and measure distance with a hip-chain. Two assistants then collected all chanterelles they encountered 

within 2.5 m of plot centre. Chanterelles were harvested whole, by plucking the entire mushroom from 

the ground, including the stem buts. All chanterelles were harvested, regardless of condition or size.  

All samples were collected in bags and labelled by plot number and site. They were cleaned to remove 

excess debris and weighed. The fresh samples were then dried in an Excalibur 2900 food dehydrator to 

obtain standard dry weights. Where the collection was too large to dry at one time, a 200g subsample 

was dried to determine moisture content and this value was used to estimate dry weight for the entire 

sample. 



3.3 LONG-TERM CHANTERELLE PRODUCTIVITY AND DETAILED HABITAT CHARACTERISTICS 

FROM PRODUCTIVE SITES 

3.3.1 SITE SELECTION 

Three ecologically similar sites in the Nimpkish valley (TFL 37) near the town of Woss, B.C. were selected 

in the summer of 2003. The criteria for site selection were: 

 Uniformity in ecological and stand characteristics associated with known commercially 
productive chanterelle habitat; 

 Relative ease of  access for repeated sampling over several years, but not known or unlikely to 
be  targeted by mushroom pickers; 

 No logging planned over the timeframe of the study. 
 

The three sites were all in the CWHxm BEC subzone. Forest cover characteristics derived from forest 

cover inventory maps were similar for all 3 sites (Table XXX). Sites were selected without prior 

knowledge of chanterelle presence and distribution, though it was known that chanterelles fruited in 

similar habitats in the general vicinity of the sites. Productivity plots were established before 

chanterelles fruited to minimise sampling bias. 

Table XXX. Forest cover characteristics of the three study blocks selected for monitoring chanterelle 

production in the Nimpkish Valley.  

 Site 

Forest cover attribute1 1 22 3 

Dominant Tree Species 1 FD HW FD HW 

Dominant Tree Species 2 CW FD HW FD 

Age class 4 4 4 4 

Height class 3 3 4 4 

Crown closure class 7 7 7 7 

Site index 30 19 31 33 
1Attributes recorded directly from Forest Cover Inventory map labels. Age class 4 = 61 – 80 years; height class 3 = 19.5 – 28.4 m, 
4 = 28.5 – 37.4 m; Crown closure class 7 = 66 – 75%; Site index is a measure of site quality based on height (m) at age 50 for 
leading tree species.  
2Site 2 encompassed 2 forest cover polygons. 

 

Silvicultural history data for the three sites were provided by the forest licensee (Table XXX).  The stands 

were all even-aged second growth resulting from past logging, and had been previously been spaced or 

commercially thinned in the past 25 years. 

 

Table XXX. Silviculture history for the three study sites. 

Site Year 

Harvested 

Regeneration 

Method 

Silvicultural Treatment History 

1 1950/51 planted 1954 Spaced 1981 



2 1925 Natural Commercially thinned 1992 

3 1943 Natural Spaced 1981, fertilized 1979 (likely low volume from a 

fixed wing aircraft) 

 

3.3.2 CHANTERELLE PRODUCTIVITY MONITORING PLOTS 

A total sample area of 1 hectare was distributed over five 0.2 ha (20m x 100m) plots per site. It was 

originally intended to sample twice this area using more plots, but initial trials in the first year at site 1 

found that a 2 ha sample size was larger than necessary and was prohibitively time consuming to 

monitor and process samples. This is a similar plot design used to monitor chanterelle productivity from 

sites in the U.S. Pacific Northwest (Liegel [editor] 1998). A large sample area is necessary to capture the 

spatial variability of chanterelle distributions within stands. The 20 m x 100 m plot size in our study was 

also intended to encompass the habitat attributes surrounding any mushroom patches that fell within 

plots. Spreading the same sample area over many smaller plots would have reduced the chances of 

encountering chanterelles and increased the effort required to monitor plots and track samples. Long 

and narrow strip plots are recommended in mushroom productivity studies to avoid trampling within 

the plots (Pilz et al. 1998, Pilz and Molina 2001). Our 20 m wide plots required researchers to walk inside 

them; we assumed the effects of trampling within the plots would be negligible and similar to typical 

commercial harvesting activities, and thus consistent with productivity expectations from frequently 

harvested areas. 

PLOT LAYOUT 

The mapped polygons delineated on forest cover maps for the selected study sites were up to several 

hundred hectares in size. A representative area of the polygon was selected that was near a road and 

uniform in terrain and forest cover characteristics. Plots were established perpendicular to a baseline 

along the stand edge at intervals of at least 20 m, and randomly offset into the stand from 0 – 100 m, 

where feasible (Figure XXX). Plots were oriented along an elevation gradient ensuring representation of 

different slope positions, and offset at least 20 m into the stands to avoid any edge effect. Plot 

boundaries were marked with yellow flagging tape, with stations marked at 20 m intervals (solid white 

and yellow/black striped flagging). 



 

 

FIGURE XXX. SKETCH MAP SHOWING PLOT LAYOUT FOR SITE 3 CHANTERELLE PRODUCTIVITY TRIAL SITE. 

 

SPECIAL CONSIDERATIONS 

One of the challenges with conducting long term studies on mushroom productivity in public forest 

lands is finding study sites that will not be impacted by either mushroom pickers or timber harvesting 

over the duration of the study. Since access could not be restricted to sites on Crown land, it was 

attempted to select study sites that were not known to be targeted by pickers. There are few active 

commercial pickers in the community of Woss (Ehlers and Hobby 2009, in press), and the area is 

sufficiently remote that there is little pressure from out-of-town pickers, who tend to focus on areas 

close to the highway and mainline logging roads closer to the larger towns of Port McNeill and Campbell 

River. Consulting with locals helped in selecting sites with no known past harvesting activity. At each of 

the three sites, signs were posted at the start of each plot closest to the access road informing pickers of 

the study and requesting them to refrain from picking within the marked plot boundaries. The signs 

were adapted from those used by Pilz et al. (p. 28 in Liegel 1998) and included an explanation of the 

research, contact information for researchers and a circle/slash mushroom symbol (Figure XXX). 



Researchers also periodically harvested all chanterelles in a ‘buffer zone’ around the productivity plots 

with the intent to deter other pickers from venturing into the plots since there was no obvious 

indication of fruiting activity in a small area around the plots. Buffer harvests also provided 

supplemental data in evaluating commercial productivity. Harvesting methods in the buffer zones 

approximated those used by commercial harvesters, with only commercial mushrooms harvested by 

generally cutting rather than pulling from the ground. Despite these efforts, there was one instance of a 

commercial picker trespassing in one of the plots. This occurred the first year of sampling (2003) in the 

first site chosen, which was the least remote site. Fortunately, the picker was encountered during plot 

monitoring and when the study was explained to him, he obliged to stay out of the plots. He did not see 

the signs when he approached the plot and had no idea what the plot flags meant.   

 

 

Figure XXX. Circle and slash over mushroom symbol used on signs posted at chanterelle 

productivity plots. Line drawing by David Pilz. 

Forest managers were consulted to ensure that the selected sites would not be logged within the initial 

proposed 3-year timeframe. However, funding limitations resulted in a gap of 3 years between 2003 and 

2006 when the project was resumed. In the meantime, there were personnel changes and a corporate 

changeover in the management of Tree Farm License 37 (Western Forest Products obtained TFL 37 from 

Canadian Forest Products in 2006). These factors added some complications to the study, resulting in 

one of the sites being impacted by logging in the fall of 2008. Logging operations began only days before 



the final sampling period was done and resulted in the loss of 2 of the 5 plots. Forest managers strived 

to accommodate the study to the best of their ability within the forest company’s timber harvesting 

schedule and the loss of 2 plots at the end of the monitoring period had a negligible impact on the 

study. 

In consideration of the value of site 3 as a productive chanterelle stand, and the inventory work that had 

been done, forest managers agreed to modify their silvicultural plans to include chanterelle 

management objectives. Under the existing plan, 3 “wildlife tree patches” (approximately 0.5 – 1 ha) 

and 20 smaller green tree reserves (approximately 5-15 trees each), distributed evenly throughout the 

approximately 40 ha cutblock would be reserved from timber harvesting. There was some flexibility in 

locating reserves, subject to the operational constraints of conducting logging operations and meeting 

reserve tree criteria (e.g., minimum distance from road right-of-way; must include one or more healthy 

dominant or co-dominant Douglas-fir trees). Since field work coincided with the peak time of year for 

chanterelle fruiting, it was possible for three researchers to systematically survey the stand and re-

locate reserves to encompass chanterelle fruiting locations in less than a day.  In a few cases, previously 

marked reserves coincidentally had chanterelles fruiting in them; the rest were relocated or expanded 

to encompass the nearest fruiting locations from over 40 that were found. While we do not know if 

these actions will be effective, the assumption was that strategic locating of reserves around chanterelle 

fruiting locations would maintain more chanterelle host trees and fruiting habitat and provide a greater 

inoculum source for the regenerating stand than would otherwise be the case if reserves were randomly 

established.  

Several studies have demonstrated that ectomycorrhizal fungi (EMF) diversity and abundance declines 

after timber harvest (e.g., Harvey et al. 1997; Kranabetter et al. 1999; Wiensczyk et al. 2004), and 

maintaining some original stand structure may enhance EMF community development in the 

regenerating stand (Luoma et al. 2006). Even if sporocarp (mushroom fruiting body) production is 

reduced or halted due to disturbance effects, retaining mature trees in Douglas-fir stands provides a 

legacy of the original underground ectomycorrhizal community (Luoma et al. 2006). Seedlings planted in 

proximity to these ectomycorrhizal ‘refuges’ are more likely to become infected with these mycorrhizal 

species (Kranabetter 1999).           

SAMPLING 

Sampling began in August or September when the first commercially harvestable mushrooms appeared 

in plots. Plots were monitored approximately every 2-3 weeks until freezing temperatures precluded 

further fruiting. All chanterelle mushrooms >2.5 – 3.0 cm cap size were harvested by gently pulling them 

from the ground, ensuring that the entire fruiting body was harvested. Immature mushrooms were left 

to grow, unless they were showing signs of decay and it was unlikely they would survive until the next 

sampling period. Mushrooms from each plot were collected in paper or plastic bags (depending on 

weather conditions; paper bags are preferred, but disintegrate in very wet conditions) that were labeled 

by site, plot number and date, and transported in a rigid container. Samples were either processed the 

same day as collected, or placed in cool (~4C) storage until they could be processed, usually within one 

or two days. Processing followed typical commercial industry methods. Mushrooms collected under very 

wet conditions were spread out on newspaper to reduce excess moisture. They were then cleaned with 



a soft-bristled brush to remove as much dirt and debris as possible, and sorted into commercial and 

non-commercial pieces for each plot according to grading standards used by mushroom buyers. Non-

commercial pieces included stem bases that were cut from the whole mushrooms, and decayed or 

otherwise unmarketable mushrooms. Fresh weights of samples by grade and plot were obtained. 

Samples were then dried and weighed again. A large commercial propane drier was used in the first year 

(2003) to obtain dry weights for 100% of samples. In subsequent years a portable dehydrator (Excalibur 

2900, 9 Tray) was used. For large collections that exceeded the capacity of the dehydrator, a subsample 

was dried to determine moisture content and calculate dry weight for the entire collection. 

MYCORRHIZAL HOST TREE RELATIONSHIPS 

Within each productivity monitoring plot, attempts were made to identify and mark probable host trees 

for geographically distinct chanterelle colonies. The species and diameter at breast height (dbh) of 

presumed host trees were recorded. A host tree was determined by the proximity of mushrooms 

fruiting around it. It was beyond the scope of this study to examine below ground relationships and 

genetic analysis; however, probable host trees can be inferred from fruiting patterns observed on the 

ground, particularly after repeated sampling.  Distinct mushroom colonies were separated by a 

minimum distance of 4 m (to approximate the rooting zone diameter of host trees). Only co-dominant 

or dominant, western hemlock or Douglas-fir were acceptable as host trees. No other known 

ectomycorrhizal trees for chanterelle were present in the study sites. Marking fruiting locations 

provided reference points that helped in finding mushrooms in successive sampling periods. If well-

timed with seasonal fruiting patterns, a one-time survey of a stand that systematically locates 

mushroom colonies provides a cursory inventory of the distribution and abundance of mushrooms in a 

stand. Having marked these locations on the ground and maps was also useful in selecting areas for 

establishing habitat description plots.   

3.4 HABITAT DESCRIPTION PLOTS 

Three 20 m x 20 m habitat description plots (400 m2) were established at each of three long-term 

chanterelle productivity monitoring sites, for a total of 9 plots. Plots were located within the larger 

productivity monitoring plots in areas with a high concentration of previously marked chanterelle 

fruiting locations. Stations marked at 20 m intervals along the sides of the larger productivity monitoring 

plots served as plot corners. 

3.4.1 STAND DESCRIPTIONS 

All live and dead trees > 4cm diameter breast height (dbh) within the plots were tallied. The species and 

dbh were recorded. Basal area (m2) was calculated by species and for all trees in the plot using diameter 

measurements and also estimated using a prism (Basal Area Factor 7) plot from plot centre. The 

number, species and dbh of suspected chanterelle mycorrhizal host trees (previously marked during 

productivity sampling) were recorded. 

3.4.2 SOIL DESCRIPTIONS 

A small soil pit was dug proximal to chanterelle mushrooms found outside the plot area to avoid 

excessive disturbance within the larger plot that was also used for long-term productivity monitoring. 



The surficial material, texture, forest floor thickness, humus form, mineral soil horizons and drainage 

were recorded. Percent coverage of coarse woody debris was visually estimated. 

3.4.3 VEGETATION DESCRIPTIONS 

Vegetation was described in a 100 m2 circular subplot established in the centre of the main plot. All 

plant species within the shrub, herb and moss layers were identified and their percent coverage within 

the plot estimated. Average cover and constancy (the proportion of plots in which a species occurred) 

were multiplied to derive prominence values for each plant species across all plots. 

3.5 METEOROLOGICAL DATA 

Weather data were obtained from a permanent weather station situated in Woss, central to the study 

area. Daily average temperature and total precipitation measurements were averaged for each month in 

all years where chanterelle productivity was monitored.  

Data Analysis 

Weather data were analysed to determine what effect weather patterns had on corresponding 

mushroom production. 

4 RESULTS 

4.1 GENERAL ECOLOGICAL, SITE AND FOREST COVER CHARACTERISTICS 

The ecological, site and forest cover characteristics were summarised from 131 sites where Pacific 

golden chanterelle was recorded (Tables XXX and XXX). 

Table XXX.  Ecological and site characteristics from all sites where chanterelle was found. 

  
Site Attribute 

Value/Class 

Average Minimum Maximum 

Elevation (m) 315 25 650 

Aspect (degrees) 
[0-N; 90-E; 180-S; 270-W] 

181 - 270 0 360 

Soil Moisture Regime 
(SMR)  
[0 -very xeric; 3- submesic; 4 -
mesic; 5- subhygric] 

3 2 5 

Soil Nutrient Class (SNR) medium very poor rich 

Soil Class Humo-Ferric Podzol 

Humus Class Mor 

No. of field plots species 
was recorded in: 

131 

No. of sites rated High or 
Moderate: 

64 

 



Across TFL 37 only, for all sites rated high or moderate for chanterelle habitat suitability (N=64), the 

highest number of sites were in the CWHxm2/01 site series (Table XXX). 

Table XXX. Predominance of BEC units associated with sites rated High or Moderate chanterelle 

suitability across the Nimpkish Valley (N=64).  

BEC 
subzone 

Site 
Series 

N Total No. plots Frequency 

CWHxm2 01 64 36 56% 

CWHxm2 05 64 8 13% 

CWHxm2 03 64 2 3% 

CWHxm2 04 64 1 2% 

CWHvm1 01 64 7 11% 

CWHvm1 05 64 1 2% 

CWHvm1 04 64 1 2% 

CWHmm1 01 64 5 8% 

CWHmm1 05 64 3 5% 

 

Table XXX. Forest Cover characteristics from sites where Pacific golden chanterelle was found. 

Forest Cover Attribute No. of 
Plots 

(N=131) 

Frequency (% of 
plots) 

Tree species present: n  

western hemlock 126 96% 

Douglas-fir 109 83% 

western redcedar 46 35% 

Amabilis fir 13 10% 

white pine 11 8% 

Sitka spruce 10 8% 

red alder 7 5% 

Dominant tree species (>20% composition) 

western hemlock 117 89% 

Douglas-fir 103 79% 

Amabilis fir 7 5% 

Age class (age range, years)  

1 (<20) 2 2% 

2 (21-40) 25 19% 

3 (41-60) 13 10% 

4 (61-80) 49 37% 

5 (81-100) 4 3% 

6 (101-140) 10 8% 

7 (141-200) 1 1% 

8 (201 - 250) 18 14% 

9 (250+) 9 7% 



4.1.1 ASSOCIATED MUSHROOM SPECIES 

A list of mushroom species that were recorded from the same sites where Pacific golden chanterelle was 

found is provided in Appendix XXX. The species list is not comprehensive, and reflects the knowledge of 

researchers who participated in surveys at various times throughout the study. Identification focused on 

edible and commercial mushrooms, which are indicated in bold. Species occurrences were not 

systematically recorded and therefore cannot be quantified. Species with known or potential 

commercial value that were frequently encountered included: Armillaria mellea, Boletus mirabilis, 

Craterellus tubaeformis, Hypomyces lactifluorum, Ganoderma tsugae, Hydnum repandum, Hydum 

umbilicatum, Lactarius deliciosus, Lactarius rubrilacteus, Rozites caperata, and Sparassis crispa. NTFP 

species encountered less frequently included: Boletus edulis, Hericium coniferarum, Laetiporus 

conifericola, Polyozellus multiplex, Tricholoma caligatum and Tricholoma magnivelare. White chanterelle 

(Cantharellus subalbidus) was found infrequently in association with Pacific golden chanterelle, in both 

younger and older stands. Highest abundance was observed in a small area near the edge of a 51 year-

old Douglas-fir and white pine stand, under dense salal. This site also had fairly high abundance of 

Pacific golden chanterelle. Only sporadic occurrences of a few mushrooms were observed in old growth 

Douglas-fir stands. The species is not known to be widely commercially harvested in the region, likely 

due to the relatively low supplies, as supported by our observations. Another type of chanterelle, the 

rainbow chanterelle (Cantharellus cibarius var. roseocanus) was confirmed from 2 locations, at upper 

elevations in the CHWvm2 and MHmm1 subzones. Other unconfirmed “roseocanus-like” occurrences 

were also noted in the CWHvm2, under old growth western hemlock and Amabilis fir. This species might 

replace C. formosus with increasing elevation.  

4.1.2 ASSOCIATED PLANT SPECIES 

Common understory plant species associates in chanterelle habitat include salal (Gaultheria shallon), 

bracken fern (Pteridium aquilinum), swordfern (Polystichum munitum), vanilla leaf (Achlys trifolium), 

deer fern (Blechnum spicant), step moss (Hylocomium splendens), lanky moss (Rhytidiadelphus loreus), 

running club moss (Lycopodium clavatum) and red huckleberry (Vaccinium parviflorum). Other plant 

species of note that were infrequently encountered included the myco-heterotrophic species: pinesap 

(Monotropa hypopythis), gnome plant (Hemitomes congestum), spotted coralroot (Corallorhiza 

maculata) and candystick (Allotropa virgata). These plants do not produce chlorophyll and obtain their 

nutrition through mycorrhizal fungal relationships (Bidartondo and Bruns, 2001. "Extreme specificity in 

epiparasitic Monotropoideae (Ericaceae): widespread phylogenetic and geographical structure.”). 

Candystick is known for its exclusivity in associating with pine mushroom (REFERENCE), which was 

always found in the same locations. 

4.2 DETAILED HABITAT CHARACTERISTICS OF SOME HIGHLY PRODUCTIVE CHANTERELLE SITES 

Ecological site data collected from detailed chanterelle habitat description plots were summarized 

(Table XXX). All plots were in the CWHxm2 and were predominantly classified to the 01 site series, 

though most sites had some characteristics that indicated slightly richer than mesic conditions and 

therefore 05 site series (Green and Klinka 1994). Slope and aspect were variable and did not appear to 

be determining factors in chanterelle occurrence, although anecdotal observations suggest that 



microclimatic variations with slope and aspect can influence the timing and patterns of fruiting within a 

stand in relation to soil moisture and weather conditions that promote fruiting.  

Surficial materials in all plots were glacio-fluvial in origin, with well-drained, coarse-textured soils (Fig. 

XXX). Across the Nimpkish Valley, glacio-fluvial landforms predominated in most sites where chanterelle 

was found, with the exception of a few sites that had limestone (Karst) or morainal parent materials. 

Forest floor thickness was highly variable throughout plots, ranging from 2 – 25 cm. Humus forms were 

consistently mor, over a Podzolic B mineral soil horizon with loamy-sand (LS) texture. 

The presence of well-decomposed woody debris embedded in the forest floor, often >20 cm, was noted 

in some areas. Since most highly productive chanterelle sites in the Nimpkish Valley are associated with 

second growth stands, there is often a high component of large well-decomposed organic material and 

vestigial stumps and root systems from the original old growth stand (Figures XXX and XXX). Though 

mushrooms were generally observed fruiting from thinner forest floors, there is speculation that the 

presence of well-decomposed coarse woody debris can mitigate drought conditions and favour 

mushroom production in some years (Pilz et al. 2003). Most of the surface coarse woody debris in the 

Site 3 plots was well-decomposed smaller diameter pieces from past stand thinning treatments (Fig. 

XXX). The Site 2 plots had more recent large dead and down material from natural blowdown, likely 

caused by a high level of Armillaria root-disease observed in the stand. There was some evidence of fire 

history within all stands in the form of old charred logs and charcoal in the soil. 

 

TABLE XXX. HABITAT CHARACTERISTICS DESCRIBED FROM 9 PRODUCTIVE CHANTERELLE SITES. 

Plot 

 1-1 1-2 1-3 2-1 2-2 2-3 3-1 3-2 3-3 

BEC 

Variant CWHxm CWHxm CWHxm CWHxm CWHxm CWHxm CWHxm CWHxm CWHxm 

Site series 1 01 01 01 01 01 01 01 01 01 

Site series 2 None 05 05 none 05 05 05 05 05 

Site and Soil Attributes 

Elevation ASL (m) 300 300 350 215 135 125 225 240 260 

Slope (%) 15 15 15 27 13 25 3 2 2 

Aspect 240 250 250 340 320 230 300 270 270 

Surface Topog.
1
 STmd.mnd. STmd.mnd. STmd.mnd. STsl.cc STsl.cc STsl.cc Flat Flat Flat 

Soil class
2
 POD POD POD POD POD POD POD POD POD 

Surficial materials
3
 FG FG FG FG FG FG FG FG FG 

Humus Form mor lignimor mor mor mor mor mor mor mor 

LFH thickness (cm) 7 2-25 n/a 5 5 5 5-15 n/a n/a 

Ae horizon (cm) trace 2 n/a trace trace trace none n/a n/a 

Soil texture
4
 SL SL SL SL SL SL SL SL SL 

Moisture regime mesic mesic mesic submesic mesic mesic mesic mesic mesic 

Nutrient regime medium medium medium medium rich medium-rich medium medium medium 

Coarse woody debris (%) 15 n/a 15 25 n/a 30 20 20 20 

Basal Area (m2/ha) 56 49 70 49 70 56 56 56 56 
1ST = straight, md. = moderate, mnd. = mound, sl. = slightly, cc. = concave 



2POD = Podzolic B horizon 
3FG = glaciofluvial 
4SL = sandy loam 

 

FIGURE 8. SOIL PROFILE AT SITE 3 SHOWING THE WELL-DRAINED, COARSE-TEXTURED GLACIO-FLUVIAL MATERIALS CHARACTERISTIC OF 

CHANTERELLE HABITAT. 

FIGURE 9. VESTIGES FROM THE ORIGINAL STAND, LARGE OLD DOUGLAS-FIR STUMPS AND CHARRED WOODY DEBRIS PROVIDE EVIDENCE OF 

HISTORIC DISTURBANCES THAT LED TO PRESENT STAND CONDITIONS IN SOME HIGHLY PRODUCTIVE CHANTERELLE HABITATS.  

FIGURE 10. STAND STRUCTURAL CHARACTERISTICS OF A HIGHLY PRODUCTIVE CHANTERELLE STAND. 

FIGURE 11. EVIDENCE OF PAST STAND SPACING IN HIGHLY PRODUCTIVE CHANTERELLE HABITAT. 

4.2.1 VEGETATION CHARACTERISTICS 

Vegetation was relatively uniform across sample plots. Visual estimates of percent cover of each 

vegetation layer averaged 77 % for the tree layer, 5% for shrubs, 11% for herbs and 82% for the moss 

layer (Table 6).  

TABLE XXX. AVERAGE COVER (%) OF EACH VEGETATION LAYER ESTIMATED ACROSS 9 CHANTERELLE HABITAT PLOTS. 

 Layer 

Plot Tree Shrub Herb Moss 

% cover 

1-1 77 7 7 85 

1-2 80 13 10 87 

1-3 80 7 3 30 

2-1 75 1 7 90 

2-2 70 1 25 90 

2-3 70 1 25 95 

3-1 78 2 8 95 

3-2 82 1 10 90 

3-3 80 5 3 90 

Average 77 5 11 82 

 

 



TABLE XXX. AVERAGE COVER, CONSTANCY AND PROMINENCE OF PLANT SPECIES BY LAYER ACROSS 9 CHANTERELLE HABITAT PLOTS. 

Species Average cover (%) Constancy Prominence1 

Overstory Tree layer 

Pseudotsuga menziesii 45.00 1.00 45.00 

Thuja plicata 5.50 0.22 1.22 

Tsuga heterophylla 41.00 1.00 41.00 

Shrub Layer    

Gaultheria shallon 1.00 0.67 0.67 

Rubus spectabilis 0.01 0.11 0.00 

Thuja plicata 0.45 0.44 0.20 

Tsuga heterophylla 1.56 1.00 1.56 

Vaccinium parvifolium 2.89 1.00 2.89 

Herb Layer    

Achlys triphylla 0.33 0.11 0.04 

Adenocaulon bicolor trace2 0.11 0.00 

Blechnum spicant 0.84 0.89 0.74 

Coptis asplenifolia trace 0.11 0.00 

Cornus canadensis 0.22 0.33 0.08 

Linnae borealis 0.11 0.22 0.03 

Lycopodium clavatum 0.11 0.22 0.03 

Polystichum munitum 9.56 1.00 9.56 

Pteridium aquilinum trace* 0.33 0.00 

Tiarella trifoliata 0.11 0.44 0.05 

Moss Layer    

Hylocomium splendens 58.33 1.00 58.33 

Kindbergia oregana 26.11 1.00 26.11 

Plagiothecium undulatum 0.11 0.44 0.05 

Rhytidiadelphus loreus 3.89 0.78 3.03 

1Prominence is the average cover multiplied by the constancy (frequency of occurrence across plots). 
2Trace = <.001 % 

 



A total of 20 plant species were identified across all plots (Table XXX). Not all species in the bryophyte 

layer were necessarily identified. Also, some annual herbs might have been missed since sampling was 

done after senescence. Both Douglas-fir and western hemlock occurred in the overstory tree layer in all 

plots, with Douglas-fir having a slightly higher average cover (45%) than western hemlock (41%). 

Western redcedar was only a minor component of the overstory in a couple of plots and had a 

correspondingly low prominence. Red huckleberry (Vaccinium parvifolium) and salal (Gaultheria shallon) 

occurred in every plot, but had low average cover values. Swordfern (Polystichum munitum) was the 

only herb species found in every plot and accounted for most of the total average cover (10%) in the 

herb layer. Step moss (Hylocomium splendens) averaged 58% cover and occurred in every plot. Oregon 

beaked moss (Eurhynchium oreganum) also occurred in every plot and averaged 26% cover.  

FIGURE 12. TYPICAL COMMERCIALLY PRODUCTIVE CHANTERELLE STAND. 

4.2.2 STAND CHARACTERISTICS 

Three tree species were found in habitat plots: western hemlock, Douglas-fir, western redcedar (Table 

XXX). Western hemlock and Douglas-fir were present in all plots (n=9). Western redcedar was present in 

67% of plots. Stem density (>4cm dbh) ranged from 450 to 1200 stems per hectare. Fifty-two percent of 

trees in all plots were western hemlock, and 42% were Douglas-fir, although as noted above, Douglas-fir 

had a higher overall canopy cover, indicating this species dominates the forest canopy on these sites. 

 



TABLE XXX. AVERAGE DENSITY (STEMS/HA) AND BASAL AREA (M2/HA) OF LIVE TREES BY SPECIES ACROSS 9 CHANTERELLE PLOTS. 

 Species 

 Hw Fd Cw All spp. Combined 

Density (stems/ha) 

Average 427.8 291.7 30.6 755.6 

Std. Dev. 317.8 160.6 27.3 216.4 

% of plots 100.0 100.0 66.7  

Basal Area (m2/ha) 

Average 27.2 33.9 1.6 62.7 

Std. Dev. 18.8 21.1 2.3 9.5 

Host trees (stems/ha) 

Mean 63.9 97.2 0.0 161.1 

Std. Dev. 50.2 47.5 0.0 50.2 

 

Basal area measured directly from fixed-area plots averaged 62.9 m2/ha (compared to 57.6 m2/ha from 

variable-radius prism plots). Directly measured basal area was likely higher because it included smaller 

stems that were excluded from the prism sweep. Douglas-fir accounted for 47.9% of the basal area and 

western hemlock 44.5% of the basal area measured in plots, again indicating that Douglas-fir is the 

dominant tree species on these sites. 

 

The number of suspected chanterelle host trees (previously marked during productivity trial monitoring) 

found in habitat plots averaged 161 stems/ha. The majority of these were Douglas-fir. 

 

Tree mortality recorded from plots was highly variable (Table 9). Dead trees averaged 88.9 stems/ha 

across all plots and were mostly western hemlock (55.6 stems/ha), with some Douglas-fir (25.1 

stems/ha) and western white pine (Pinus monticola) (8.3 stems/ha). 

 

TABLE XXX. DENSITY (STEMS/HA) AND BASAL AREA (M2/HA) OF DEAD TREES BY SPECIES ACROSS 9 CHANTERELLE HABITAT PLOTS. 

Species 

 Hw Fd Cw Pw All spp. Combined 

Density (stems/ha) 

Average 55.6 25.1 0.0 8.3 88.9 

Std. Dev. 121.7 33.0 0.0 17.7 152.1 

Basal Area (m2)     

Average 2.3 0.9 0.0 0.4 3.6 

Std. Dev. 4.6 1.4 0.0 0.7 4.7 

 



4.3 CHANTERELLE PRODUCTIVITY 

Total productivity (commercial and non-commercial grades combined) across all sites over 4 years 

averaged 6.04 kg∙ha-1∙yr-1 fresh weight, and 0.48 kg∙ha-1∙yr-1 dry weight (Table XXX). It did not vary 

greatly between sites (standard deviation =). 

Table XXX. Mean fresh and dry total chanterelle productivity for all years and sites. 

Total Production (kg/ha) 

Site 2003 
Fresh 

2006 
fresh 

2007 
fresh 

2008 
fresh 

All years 
fresh 

2003 
dry 

2006 
dry 

2007 
dry 

2008 
dry 

All 
years 
dry 

1 7.36 3.95 5.38 10.77 6.86 0.52 0.45 0.41 0.95 0.58 

2 8.87 6.81 4.61 3.56 5.96 0.71 0.65 0.37 0.11 0.46 

3 8.76 2.41 5.56 4.47 5.30 0.66 0.20 0.36 0.40 0.40 

Average 
all sites 

8.33 4.39 5.18 6.26 6.04 0.63 0.44 0.38 0.48 0.48 

 

Moisture content [(fresh weight – dry weight) / fresh weight x 100)] of fresh samples averaged 90.10% 

across all sites and years.  

There can be considerable variation in habitat characteristics within a stand, even though we chose 

more or less uniform stands on the basis of known chanterelle abundance. Randomness in plot layout 

meant that some plots were partly occupied by running water, rocks, dense brush and other non-

productive substrates. Since we were attempting to derive unbiased estimates of stand level 

productivity, we did not offset plots to avoid unsuitable habitat areas. The large plot size captured much 

of the variation in stand-level habitat characteristics (we did bias plot locations for the habitat 

description plots). This resulted in considerable variation in productivity between plots. Again, more 

plots would help resolve this sampling error, and future work can build on these data. 

 Another important consideration in this type of study is the need for trained and dedicated monitoring 

personnel. The study was made possible with volunteer assistance, but it meant that we often had 

different people assisting for different areas and sampling periods. Searching for chanterelles across 

relatively large (0.2 ha) plots as we used requires some skill. One has to be thorough and diligent in 

searching each plot. An ability to mentally stratify a plot into search areas and stay focused on the 

immediate search area is an asset. Different volunteers for different sites and sampling periods might 

have resulted in less thorough coverage and increased chanterelle detection error. Volunteers also need 

clearly defined parameters in which to operate; this was not always the case as these evolved with the 

study. Simple problems arose, such as determining whether or not a mushroom was in the plot or not. It 

took time to check our boundary markers. This could have been avoided had we spent more time 

initially marking the plot boundaries more thoroughly. 

 

4.3.1 WEATHER RELATIONS 

 



4.3.2 DATA ANALYSIS 

R. Winder to complete 

 

5 DISCUSSION 

5.1 PRODUCTIVITY RATING CLASSES 

A 4-class rating scheme, following RIC (1999; table XXX) was used to assign productivity ratings classes to 
chanterelle habitat. Ratings are assigned according to the relative suitability of the habitat in the study 
area for the species, as compared to the provincial benchmark, or known best habitat for the species in 
the province. In the case of chanterelle, there is no provincial benchmark; however, we do know that 
TFL 37 is a major chanterelle harvesting area, and the best habitat in the area likely approximates the 
provincial best. Our long-term productivity monitoring plots also provide a measure of chanterelle 
production against which to compare other sites we surveyed using a one-time sampling approach. 
Finally, chanterelle productivity has been quantified in other studies that provide an indication of the 
range in productivity to be expected in similar habitats. To this end, we can assign a quantitative 
productivity value to the chanterelle habitat model as follows: 
 
 
Table XXX.  Habitat Capability and Suitability Rating Scheme (adapted from RIC, 1999)

% of Provincial Best 4 Class TFL 37 productivity value 

100% - 76% High (H) >2 kg/ha 

51% - 75% Moderate 
(M) 

>0, <2 kg/ha 

50% - 26% 

25% - 6% 
Low (L) 

infrequently detected, but not 
encountered in 2500m2 
sample area 5% - 1% 

0% Nil (N) not detected 

 
 
Table XXX. Habitat mapping criteria for Pacific golden chanterelle in the Nimpkish Valley. 

 BEC  Forest Cover 

Habitat Suitability Rating1 Subzone/variant2 Site 
series 

Age 
Class3 

Dominant tree species 
includes4 

High CWH/mm1 01 3-6 Fd and or Ss 
High CWH/xm 01 3-6 Fd and or Ss 
High CWH/vm1 01 3-6 Fd and or Ss 
Moderate CWH/mm1 03, 04, 05 2-6 Fd and or Ss 
Moderate CWH/xm 03, 04, 05 2-6 Fd and or Ss 
Moderate CWH/vm1 03, 04, 05 2-6 Fd and or Ss 
Moderate CWH/mm1 01 2 Fd and or Ss 
Moderate CWH/xm 01 2 Fd and or Ss 
Moderate CWH/vm1 01 2 Fd and or Ss 



Low CWH/mm1 01, 03, 
04, 05 

1, 7-9 Fd and or Ss 

Low CWH/xm 01, 03, 
04, 05 

1, 7-9 Fd and or Ss 

Low CWH/vm1 01, 03, 
04, 05 

1, 7-9 Fd and or Ss 

Low CWH/mm1 01, 03, 
04, 05 

2-6 Hw (but no Fd or SS) 

Low CWH/xm 01, 03, 
04, 05 

2-6 Hw (but no Fd or SS) 

Low CWH/vm1 01, 03, 
04, 05 

2-6 Hw (but no Fd or SS) 

Nil all others any any any 
1Chanterelle productivity classes: High = >2kg/ha; Moderate = >0, <2kg/ha; Low = present but not detected in 1 ha 
random sample; Nil = not present. 
2Biogeoclimatic Ecosystem Classification (BEC): British Columbia system for ecosystem classification (REFERENCE) 
3Age Class: 1 (0 – 20 yrs.); 2 (21-40 yrs.); 3 (41-60 yrs.); 4 (61-80 yrs.); 5 (81-100 yrs.); 6 (101-120 yrs.); 7 (121-140 
yrs.); 8 (11-200 yrs.); 9 (250+ yrs.) 
4BC Ministry of Forests and Range species codes: Fd – Douglas-fir; Ss – Sitka spruce; Hw – western hemlock.  

 

6 CONCLUSION 

The above chanterelle habitat suitability model can be used to map chanterelle habitat and integrate 

ecologically-based information on Pacific golden chanterelle gathered in this study into sustainable 

resource management plans for the Nimpkish Valley. Spatially-linked, quantitative chanterelle habitat 

and productivity information will enable forest managers to identify priority management areas and 

predict chanterelle yields under varying forest management scenarios. Total annual yield expectations 

can be used to determine economic values and evaluate co-management options with other resource 

values.  

Some preliminary mapping has been done; this can be built upon, using GIS modelling analysis to 

determine the extent of currently productive chanterelle habitat, and future habitat availability under 

varying forest management regimes. Mapping currently suitable habitat can be accomplished by 

querying existing terrestrial ecosystem mapping (TEM) and Forest Cover databases, or for more precise 

mapping, through air photograph interpretation (Kranabetter et al. 2009). To ensure a continuous 

supply of productive habitat is available across the land base, habitat loss needs to be balanced with 

habitat recruitment. Once the total land area capable of supporting chanterelles has been identified, 

this can be achieved through well-planned timber harvest schedules. 

Productivity is variable from year to year; there are no reliable patterns for predicting wild mushroom 

yields, though some factors do appear linked. Our one-time productivity estimates are insufficient for 

concluding what habitats are not productive.  In some exceptionally good wild mushroom years, 

chanterelles will fruit abundantly across a wide range of habitats. Management efforts should focus on 

the most consistently productive areas that have been identified in this study. 
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Appendix XXX. Mushroom species found in association with Pacific golden chanterelle. Species with 
active or potential commercial value indicated in bold (Berch et al. 2007, Berch and Cocksedge 2003).  

Aleuria aurantia Cortinarius vibratilis Hydnum repandum 

Amanita franchetii Cortinarius violaceus Hydnum umbilicatum 

Amanita muscaria Craterellus tubaeformis Hygrocybe conica 

Amanita porphyria Cudonia circinans Hygrocybe laeta 

Amanita silvicola Cystoderma amianthinum Hygrocybe miniata 

Amanita vaginata Cystoderma fallax Hygrophoropsis aurantiaca 

Armillaria mellea grp. Dacrymyces mesenterica Hygrophoropsis olida 

Armillaria ostoyae Dacrymyces palmatus Hygrophorus bakerensis 

Boletopsis leucomelaena Dermocybe cinnamomea grp. Hygrophorus camarophyllus 

Boletus coniferarum Dermocybe malicoria Hygrophorus eburneus 

Boletus edulis 
Dermocybe phoenicea var. 
occidentalis Hygrophorus hypothejus 

Boletus mirabilis Dermocybe sanguinea Hygrophorus picea 

Boletus smithii Dermocybe semisanguinea Hypholoma capnoides 

Boletus zelleri Elaphomyces granulatus Hypholoma dispersum 

Cantharellus formosus Endogone pisiformis Hypholoma fasiculare 

Cantharellus subalbidus Fomitopsis pinicola Hypomyces lactifluorum 

Chlorociboria aeruginascens Ganoderma applanatum Hypomyces luteovirens 

Chroogomphus tomentosus Ganoderma oregonense Inocybe calamistrata 

Chysomphalina chrysophylla Ganoderma tsugae Inocybe geophylla 

Clavaria purpurea Gloeophyllum saepiarium Inocybe lanuginosa grp. 

Clavulina cinerea Gomphidius oregonensis Inocybe sororia 

Clavulina cristata Gomphidius smithii 
Laccaria amethysteo-
occidentalis 

Clavulinopsis fusiformis Gomphidius subroseus Laccaria bicolor 

Clitocybe avellaneialba Gomphus clavatus Laccaria laccata 

Clitocybe deceptiva Gomphus floccosus Lactarius deliciosus 

Clitocybe dilatata Guepiniopsis alpinus Lactarius fallax 

Collybia acervata Gymnopilus picreus grp. Lactarius kauffmanii 

Collybia butyracea Gymnopilus punctifolius Lactarius luculentus vel aff. 

Collybia dryophila Gyromitra infula Lactarius olympianus 

Collybia maculata Hebeloma crustuliniforme Lactarius pallescens 

Coltricia perennis Helvella lacunosa Lactarius pseudomucidus 

Coprinus atrotomentarius Hemimycena delectabilis Lactarius rubrilacteus 

Cortinarius alboviolaceus Hericium abietis Lactarius scrobiculatus 

Cortinarius azureus vel aff. Hrygrocybe punicea Laetiporus conifericola 

Cortinarius clandestinus Hydnellum aurantiacum Lepiota clypeolaria 

Cortinarius mutabilis Hydnellum caeruleum Lepiota cristata 

Cortinarius traganus Hydnellum conigenum vel aff Lycoperdon perlatum 



Cortinarius vanduzerensis Hydnellum peckii  

Table 6. Continued. 

Lycoperdon pyriforme Russula densifolia Xeromphalina campanella 

Lyophyllum decastes Russula emetica  

Lyophyllum semitale Russula laurocerasi  

Marasmius androsaceus Russula occidentalis  

Marasmius salalis Russula ochroleuca  

Mycena alcalina Russula sp. (green)  

Mycena aurantiidisca Russula sp. (yellow green)  

Mycena epipterygia var. epipterygia Russula xerampelina  

Mycena epipterygia var. lignicola Sarcodon calvatum vel aff.  

Mycena haematopus Sarcodon fuscoindicum  

Mycena oregonensis Sarcodon imbricatum  

Mycena pura Sparassis crispa  

Nidula niveotomentosa Spathularia flavida  

Nolanea sp. Stobilurus trullisatus  

Omphalina ericetorum Suillus brevipes  

Otidea cf. alutacea Suillus fuscotomentosus  

Panellus serotinus Suillus granulatus  

Paxillus atrotomentosus Suillus lakei  

Phaeolepiota aurea Suillus luteus  

Phaeolus schweinitzii Suillus tomentosus  

Phellodon melaleucus Trametes versicolor  

Phellodon tomentosus Trichaptum abietinus  

Pholiota astragalina Tricholoma apium  

Pholiota bakerensis Tricholoma caligatum  

Phylloporus rhodoxanthus Tricholoma flavovirens  

Pleurocybella porrigens Tricholoma focale  

Pluteus cervinus Tricholoma imbricatum  

Polyozellus multiplex Tricholoma magnivelare  

Polyporus elegans Tricholoma pardinum  

Psathyrella sp. Tricholoma pessundatum  

Pseudohydnum gelatinosum Tricholoma platyphyllum  

Ramaria botrytis gr. Tricholoma portentosum  

Ramaria formosa gr. Tricholoma saponaceum  

Ramaria rasilospora gr. Tricholoma sejunctum  

Ramaria stricta Tricholoma virgatum  

Rozites caperata Tricholoma zelleri  

Russula bicolor Tricholomopsis decora  

Russula brevipes Tyromyces caesius  

Russula cascadensis Tyromyces chioneus  



Russula crassotunicata Tyromyces fragilis  

 


