
Executive Summary 

 

Project Title: Pacific Golden Chanterelle (Cantharellus formosus) Ecology and 

Productivity in the Nimpkish Valley, Northern Vancouver Island, British Columbia 

Project Number: Y093163 

Project duration: April 2006 - April 2009 
 

Purpose and management implications 
Chanterelles (Cantharellus spp.) are edible wild mushrooms commercially harvested from the 

forests of British Columbia. The primary commercial species in coastal regions of the Pacific 

Northwest is the Pacific golden chanterelle (Cantharellus formosus), 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). 

Lasting about 3 to 4 months, the annual chanterelle harvest provides seasonal income as well as 

sustenance and recreation to locals and visitors alike, and contributes significantly to local 

economies.  

 

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. The 

purpose of this project is 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; 

information that is needed for estimating the economic value of chanterelles and incorporating 

chanterelles into sustainable forest management plans. 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 results will have implications to compatible management strategies for sustaining 

chanterelle production along with timber and other forest resources. 

 

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. 

 

Scope and regional applicability; 
The project is focused on northern Vancouver Island, but has implications to incorporating 

chanterelles into sustainable forest management planning throughout the range of the species.  

 



Methodology overview 
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. 

 

1. Chanterelle Habitat Characterisation and Modelling 
Previous inventory work that revealed ecosystem classification and forest cover information from 

a number of sites where Pacific golden chanterelle has been found was used to build preliminary 

habitat suitability maps for the species in TFL37. Site-specific habitat characteristics were also 

described from plots surrounding chanterelle fruiting locations. Habitat variables useful in 

determining chanterelle presence and abundance across the landscape were: tree species, stand 

age and BEC variant/site series. Disturbance history and past silvicultural practices also appear to 

be related to chanterelle abundance on some sites. Some of the best chanterelle stands are young 

maturing Douglas-fir leading stands that have been thinned in the past. Based on these 

preliminary findings, chanterelle habitat was stratified and mapped across TFL 37 according to 

the following criteria (Table 1): 

 

 BEC subzone/variant: CWH mm1, CWHxm, CWHvm1 and CWHvm2. 

 

 Forest cover: 

o Douglas-fir (Fd) and western hemlock (Hw) leading, age class 1 and 2 (15 – 40 

years-old); 

o FdHw stands, age class 3-5 (41 – 100 years-old); 

o Previously spaced or commercially thinned stands meeting criterion 1 or 2 above;  

o FdHw stands, age class 6-9 (>100 years-old); 

o All other Hw or Amabilis fir (Ba) leading stands (no Fd) 41 – 100 years-old.  

 

Table 1. Habitat mapping criteria for Pacific golden chanterelle in the Nimpkish Valley. 

 

BEC 

 

Forest Cover 

 Predicted Chanterelle 
Productivity

1
 Subzone/variant

2
 Site series 

Age 
Class

3
 

Dominant tree 
species 

Site 
Index

4
 

High 
     

 
CWH/mm1, xm2 01 (05) 3-4 includes Fd >20 

Moderate 
       CWH/mm1, xm2 01 (05) 2, 5-9 includes Fd >20 

  CWH/vm1, vm2 01 (04, 05) 2-5 includes Fd >20 

 

CWH/mm1, xm2, vm1, 
vm2 

01 (03, 04, 
06) 2-5 includes Fd <20 

Low 
     

  
CWH/mm1, xm2, vm1, 
vm2 

01 (02, 03, 
06) 6-9 includes Fd <20 

 
CWH/vm1, vm2 01 (04, 05) 6-9 includes Fd >20 

 
CWH/vm1, vm2 

01 (04, 05, 
06) 2-5 

includes either  
Hw, Ba, Bg, Ss 
(but no Fd) >20 

  
CWH/mm1, xm2, vm1, 
vm2 any 1 includes Fd any 



  
CWH/mm1, xm2, vm1, 
vm2 any 1, 6-9 

includes Hw, 
Ba, Bg, Ss (but 
no Fd) any 

Nil 
CWH/mm1, xm2, vm1, 
vm2 any any no Fd or Hw any 

  all others any 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 
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.) 
4Site Index – BCMoFR measure of site productivity as measured by tree height at age 50. Higher site index 

reflects richer soil nutrients.  

 

The maps were ground-truthed to confirm the habitat model and determine the relative 

productivity of chanterelles between habitat types. Polygons representative of each habitat type 

were selected to survey for chanterelle presence and abundance. At each site, 5 sample plots (5m 

x 100m; totalling 2500m2) were established during the observed peak in fruiting for the species in 

the area (generally late October). All chanterelles encountered within the randomly established 

plots were harvested whole, counted and weighed. Habitat characteristics were described for each 

site to verify the ecosystem mapping and build a database linking productivity to habitat 

variables. 

 

Three highly productive chanterelle sites were selected for long-term productivity monitoring (as 

described below). At these sites, full ecosystem descriptions were carried out at a higher level of 

detail than for sites surveyed during ground-truthing. 

 

2. Annual Chanterelle Productivity 
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; 

 Relatively easy  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. 

 

A total sample area of 1 hectare was distributed over 5 x .2 ha (20m x 100m) plots per site. The 

plots were originally established in 2003; monitoring resumed from 2006 to 2009, for a total of 4 

years. 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. 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. 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. 

 

Interim conclusions 



 

Habitat Modelling 
Pacific golden chanterelle was found on a total of 131 sites across age classes ranging from 20 – 

250+ years, but was most common in 40–80 year-old Douglas-fir and western hemlock 

dominated stands (Table 1). 

 

Table 1. 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% 

 

Ecological characteristics were summarised from 131 sites where Pacific golden chanterelle has 

been recorded (Table 2). Surficial materials were glaciofluvial. Soils were Podzolic, sandy loams 

with mor humus forms and moderate duff depth. Some common understory plant species 

associates in chanterelle habitat included, in the shrub layer: salal (Gaultheria shallon) and red 

huckleberry (Vaccinium parviflorum); in the herb layer: swordfern (Polystichum munitum), deer 

fern (Blechnum spicant) and vanilla leaf (Achlys trifolium); in the moss layer: step moss 

(Hylocomium splendens) and Knight’s plume (Kindbergia oregana). 

  

Table 2.  Ecological and site characteristics from all sites where Pacific golden 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 

BEC Subzones CWHmm1, CWHvm1, CWHxm2 

Predominant BEC 

Subzone Class CWHxm2 

Primary Site Series 01 

Secondary Site Series 05 

Soil Class Humo-Ferric Podzol 

Humus Class Mor 

No. of field plots species 

was recorded in: 131 

 

 

Douglas-fir and western hemlock dominated the tree layer in detailed habitat description plots 

from 3 sites selected for long-term productivity monitoring (Table 3). Canopy closure averaged 

between 70–80%. Stem density (>4cm dbh) ranged from 450 to 1200 stems per hectare. 52% of 

trees in all plots were western hemlock, and 42% were Douglas-fir, although Douglas-fir had a 

higher overall canopy cover. 

 

Table 3. Average density and basal area of all live trees and suspected chanterelle host trees by 

species (n=9). 

 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 

 

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. 

 

Associated Mushroom Species 
A list of mushroom species associated with Pacific golden chanterelle sites was generated. 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, though many other species were noted. 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. The 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.  

 

Ground-truthing habitat model 
Pacific golden chanterelle was found on 131 sites of 191 surveyed over the years. One-time 

productivity estimates ranged from 0 – 13.6 kg∙ha-1. The most productive chanterelle habitat is 

associated with 40-80 year-old Douglas-fir and western hemlock stands, on zonal or slightly 

richer sites (site series 01 and 05) in the CWHmm1 and CWHxm2. Many highly productive sites 

have evidence of past spacing or thinning (20-30 years ago). 

 

Productivity rating classes 

A 4-class rating scheme, following RIC (1999) 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 4.  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) 

detected, but not encountered 

in 2500m2 sample area 
5% - 1% 

0% Nil (N) not detected 

 

Average annual chanterelle productivity 



Total biomass production (fresh weight, including commercial and non-commercial grades) of 

chanterelles across the 3 sites for each year ranged from 2.41 – 10.77 kg∙ha-1∙yr-1, and averaged 

approximately 6 kg∙ha-1∙yr-1 across all sites and years. Commercial productivity was 

approximately 80-90% of total biomass harvested. Total dry weight ranged from 0.11 – 0.95 

kg∙ha-1∙yr-1, averaging 0.48 kg∙ha-1∙yr-1. Moisture content averaged 92%. 

 

Keywords: mushroom, Pacific golden chanterelle, Cantharellus formosus, non-timber forest 

product, NTFP, inventory, productivity, habitat modelling, Vancouver Island. 
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