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Food web dynamics of flying squirrels, red squirrels and voles along a 100 year 

gradient of stand age following clearcut logging and wildfire. 

 

Executive Summary 

Ectomycorrhizal fungi grow symbiotically on the roots of trees and provide them with 

nutrients and protection in exchange for carbon from photosynthesis.  Many of these 

fungi form underground fruiting bodies; it is thought that ectomycorrhizal fungi gain long 

distance dispersal when small mammals eat these truffles and deposit their spores 

elsewhere in their feces.  This study examined the role of small mammals in transporting 

spores from mature forests into disturbed areas.  For this fiscal year our plans are on track 

and we have met all the deliverables.  In this study, twelve sites were chosen in the 

Interior Cedar Hemlock biogeoclimatic zone, based on the time (from 7 to over 106 

years) since their last disturbance (either clearcutting or forest fire).  In each case, small 

mammals (chipmunks, Tamias amoenus; flying squirrel, Glaucomys sabrinus,  red 

squirrel (Tamiasciurus hudsonicus), red-backed vole (Clethrionomys californicus). and 

deer mice (Peromyscus maniculatus) were trapped and their feces were collected in both 

the disturbed and adjacent undisturbed areas, in both the early summer and fall of 2008.  

Truffles were collected on the same plots.  Fungal DNA was extracted, amplified, and 

processed for t-RFLP from both truffles and feces for identification and comparison 

purposes.  Fecal pellets were also observed microscopically for the presence, 

identification, and quantification of truffle spores. Chipmunks were most frequently 

trapped spore-carriers on the sites followed by red-backed voles then flying squirrels.  

The percentage of fecal samples that were positive for fungal spores was 95.5% for flying 

squirrel (n=17), 83% for red squirrels (n=8), 78% for red-back voles (n=20), 71.5% for  

chipmunks (n=136) and negligible for deer mice (n=418).  Thus, taking into account the 

relative abundance of the small mammals in the ICH biogeoclimatic zone, chipmunks 

appear to be the most important dispersers of fungal spores.  Deer mice have been known 

to be opportunistic mycophagists in many areas; this study demonstrated that although 

they are abundant in the Interior Cedar Hemlock zone, they are not important dispersers 

of fungal spores in this area.  The dominant mycorrhizal fungi forming truffles on these 

sites were Hysterangium separabile, Rhizopogon vesiculosus, and R. vinicolor; 

preliminary results indicate that Rhizopogon spp. spores were dominant in chipmunk 

feces.  Implications of these results on forest management will be assessed after analysis 

is assessed next fiscal year.   

 

 

 

Introduction 

 

Identifying thresholds for maintaining ecological resilience has been approached by 

focusing on indicators associated with landscape patterns, biodiversity and stand 

structure. The use of less-visible components of ecosystems, such as trophic structure and 



food web dynamics may be an equally valid approach to develop sensitive indicators.  

This approach, as compared with the traditional approach, may be more sensitive to 

perturbations as well as having sensitivity to the recovery from perturbations.  

Ectomycorrhizas are a mutualistic symbiosis between fungi and fine roots of 

higher plants, including most of our commercially important trees within British 

Columbia.  They play an essential role in forested ecosystems affecting nutrient and 

water uptake, reduction of root pathogens, as well as providing a food source to above 

and belowground consumers (Smith and Read 1997). Many ectomycorrhizal fungi 

produce fruit bodies that are eaten by small mammals, which are in turn, fed upon by 

carnivores. In Oregon, truffles can constitute up to 90% of a squirrels diet.  Recently, 

ectomycorrhizal (ECM) fungi have been studied as possible indicators for monitoring 

effects of biodiversity and sustainability of past and new forestry practices (Durall et al. 

2006; Twieg 2006).  

Both red squirrels and northern flying squirrels are well-known mycophagists 

(Carey et al. 1999, Claridge et al. 1999).  The latter and its diet of fungi has been 

particularly well-studied through the Pacific Northwest coastal forests, but relatively little 

information has been collected from the interior of British Columbia.  Red squirrels also 

are known to forage on and/or cache large quantities of fungi.   Previous work (Currah et 

al. 2000) suggests that the two species may compete for certain types of fungi.  The red-

backed vole  is a smaller rodent that has also been shown to feed heavily on mycorrhizal 

and epigeous fungi (Claridge et al. 1999).  Together, these three animals likely play an 

important role in vectoring fungal spores via their feces, which can be deposited at a 

substantial distance from where the animals fed.  Understanding the relationship between 



these three animals and mycorrhizal communities will provide important insight into how 

food web dynamics change as forests mature. 

We recently established a chronosequence of sites to study possible thresholds of 

ectomycorrhizal fungal diversity and community structure. Within this chronsequence, a 

gradient of ages were selected, i.e., 5-, 25-, 65- and 100 year-old sites, with each age 

category replicated 4 times.  In the 5- and 25-year-old categories, stands were selected 

either from fire or from clear-cut logging, constituting an additional 8 sites for a total of 

24 sites. Using this chronosequence design, we found the age threshold for ECM fungal 

diversity was approximately 25 years and for community structure it was 65 years (Twieg 

2006). 

To develop a sensitive indicator of ecological resilience, we will build on an 

existing inventory of ectomycorrhizal fungi to determine the relationship between those 

organisms and the vertebrates known to use the fungi as a source of food.  We will use a 

previously-established chronosequence of sites, as described above, to compare these 

processes along an age gradient as well as between blocks initiated by fire or clearcutting. 

This work will not only reveal the trophic interactions and implications of fungal 

communities, but it will examine how small-mammals transport fungal spores between 

undisturbed and disturbed blocks, thereby helping in the generation of mycorrhizal fungi 

and their associated tree hosts. 

Red squirrels, flying squirrels, red-backed voles (all known mycophagists)  along 

with chipmunks and deer mice were systematically live-trapped across the 

chronosequence sites, providing fecal samples for analysis .  Epigeous fruit bodies were 

collected during the peak fruiting season from all sites.  Hypogeous fruit bodies were 



collected from May to October.  A DNA database using the t-RFLP method was 

constructed from all samples collected. DNA/tRFLP finger prints have been obtained 

from fecal pellets and will be related back to the identified fruit body next fiscal year.  

1)   To determine the fungal diet of red squirrels, flying squirrels, and red-backed voles 

along an age gradient in the Interior Cedar Hemlock biogeoclimatic zone. 

  

H1: The fungal diet of the three target species of wildlife will be similar in 65- and 

100-year-old sites, but will increase in diversity with site age between 5-, 25- and 65-

year-old sites. 

  

2)  To determine the role of squirrels, red-backed voles and chipmunks in transporting 

fungal spores from +100 year-old forest to 5-, 25- and 65-year-old forests. 

  

H1 :  Animals (particularly squirrels) will cross boundaries of forest stands to forage 

on different mycorrhizal communities, causing a transfer of spores across forest stand 

types through their feces. 

 

H2:  Diets of animals trapped on sites initiated through clearcuts will not differ from 

those trapped on sites that were initiated by wildfire.  

 

H3:  The fungal diet of red and flying squirrels trapped on 5-, 25-, and 65-year-old 

sites will be similar to those trapped on adjacent 100-year-old forests. 

  

H4: Red back voles will be mainly trapped on the 5-, 25-year-old sites.  And will 

have diets unique to those ages. 

  

 

 

Methods 

 

On each site, 20 Longworth traps were set out in an approximate grid to trap the 

small mammal species in the area: southern red-backed voles (Clethrionomys grappii), 

long-tailed voles (Microtus longicaudus), montane voles (Micotus montanus), meadow 

voles (Microtus pennsylvanicus), and deer mice (Peromyscus maniculatus).  They were 

set overnight and for several hours in the day time to ensure sampling of both nocturnal 

and diurnal animal periods.  Small mammals were baited with a mixture of raisin, 

oatmeal, and sunflower seeds.  Squirrels and chipmunks were baited with peanut butter.  



For night trapping, cotton bedding were placed in the traps to ensure adequate insulation 

for the animal.  Ten Tomahawk traps were placed on each site near evidence of squirrel 

activities (middens, digs, piles of pine cone remnants, etc.).  These were set during the 

day to trap red squirrels (Tamiasciurus hudosnicus) and chipmunks (Tamias amoenus), 

and at night to trap northern flying squirrels (Tamiasciurus sabrinus).  Waxed paper will 

be placed under squirrel traps to allow collection of feces.  All traps were pre-baited 

without setting three to four days before mammal sampling begins to increase trapping 

success (Karl Larsen, personal communication).   

 Traps were checked at dawn for nocturnal sampling and three to four hours after 

setting for diurnal trapping.  Animals were tagged and the tag numbers recorded; the 

animals will be weighed and sexed before they are released.  Several fecal pellets were 

collected from each trap, with caution to collect the driest and most solid to increase the 

chances of collecting feces of the mammal’s regular meal and not the bait.  All fecal 

pellets were immediately immersed in a vial of 70% alcohol and labeled.   

 After trapping has been completed on a site, hypogeous and epigeous fungi will 

be collected.  At each site, twenty circular plots of 4 m
2
 will be placed in areas likely to 

harbour truffles - areas near roots of tree species known to by ectomycorrhizal, and under 

coarse woody debris.  The amount of obvious coarse woody debris in each sample area 

was approximated and recorded.  A truffle fork was used to overturn the organic soil 

layer.  Epigeous fungi will be found by ground inspection.  Truffles and mushrooms 

found was placed in bags and labeled to be subsequently dried, identified, and analyzed.  

They will also be dried and weighed to the nearest 0.1 g to determine the fungal biomass.   



 Fruiting bodies were identified to the lowest possible taxonomic level using 

recent literature (Arora, 1986; Trappe et al., 2006; Jacobs et al., 2007, etc.).  Three fecal 

pellets from each trap were dissolved in alcohol and three slides will be made.  The 

spores of both hypogeous and epigeous fungi observed under a compound microscope 

and identified using recent literature (Castellano et al, 1989; Jacobs et al., 2007, etc.) 

 Hypogeous and epigeous fruiting bodies and spores from fecal pellets were 

subjected to DNA extraction, PCR amplification, and sequencing of the ITS region to 

distinguish fungi to the species level.  These sequences were BLAST searched and 

compared to Genbank and UNITE databases to identify taxa; sequences with at least 98% 

similarity over at least 450 base pairs will suggest a match.  Identified amplicons will 

undergo T-RFLP analysis, and the resulting fragment and sequence information will be 

assembled into a database and used to confirm ECM fungal species identification and to 

compare the ECM fugal assemblages between sites and animal fecal material.  T-RFLP 

fragments from fecal pellets will be used to relate feces to fruiting bodies, and possibly 

identify animal-mediated movement patterns of ECM fungi.  Results will be compared 

with ectomycorrhizal root tip data from a previous study at these sites (Twieg, 2006).  

These latter steps will be conducted next fiscal year. 

 

Results and Discussion 

 

Chipmunks were most frequently trapped spore-carriers on the sites followed by red-

backed voles then flying squirrels (Table 1).  The percentage of fecal samples that were 

positive for fungal spores was 95.5% for flying squirrel (n=17), 83% for red squirrels 

(n=8), 78% for red-back voles (n=20), 71.5% for  chipmunks (n=136) and negligible for 

deer mice (n=418).  Thus, taking into account the relative abundance of the small 
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mammals in the ICH biogeoclimatic zone, chipmunks appear to be the most important 

dispersers of fungal spores.  Deer mice have been known to be opportunistic 

mycophagists in many areas; this study demonstrated that although they are abundant in 

the Interior Cedar Hemlock zone, they are not important dispersers of fungal spores in 

this area. The dominant mycorrhizal fungi forming truffles on these sites were 

Hysterangium separabile, Rhizopogon vesiculosus, and R. vinicolor; preliminary results 

indicate that Rhizopogon spp. spores were dominant in chipmunk feces (Table 2). 

 

Deliverables for 2008/2009 

 

Produce a list of small mammals trapped on all sites (completed, Table 1) 

Produce a list of hypogeous fruiting bodies collected on all sites (completed 

Table 2) 

Produce ITS and t-RFLP database of hypogeous fruiting bodies  (completed for 

all species listed in Table 2) 

Produce a list of fungi in feces (completed but further quantification will be 

conducted next fiscal year as was planned).  The fungi present in feces (at least to 

genus) at a given time and site are shown in bold in Table 2.  Further analysis using 

the t-RFLP data base and t-RFLP from feces will be conducted next fiscal year.  

This will allow us to name fungi to the species level. 

Deliverables described above will be presented at SISCO and MSA  (Amended 

and Completed) 

Deliverables were presented at the Western Mycorrhizal Meeting (WMM) in 

Arizona instead of MSA (it was decided that the  WMM was more appropriate 

for the topic).  Results were not advanced enough to extend data to the forest 



sector at the SISCO meeting at the beginning of April 2008.  To replace the 

SISCO meeting, we will present these data in August 2010.  The abstract for this 

meeting has been up-loaded on the web. We will be attending the SISCO 

meeting in April 2010. 

The deliverables above will be presented in a final report  (Completed) 

 

 

Table 1.  

 
Site (Age) Species SPRING FALL 

  # of captures # of new animals 
# of 

captures # of new animals 

BC (7)        

 
1
PM 11 5 33 14 

 
2
TA 26 9 5 1 

 
3
TH 0 0 0 0 

 
4
CC 0 0 0 0 

 
5
GS 0 0 0 0 

 
6
Vole (not cc) 0 0 1 1 

 
7
Shrew 0 0 2 1 

        

WL (8)        

 PM 15 4 57 20 

 TA 11 3 2 2 

 TH 1 1 0 0 

 CC 1 1 0 0 

 GS 0 0 0 0 

 Vole (not cc) 0 0 1 1 

 Shrew 0 0 0 0 

        

Alone (9)        

 PM 10 4 8 5 

 TA 31 18 9 4 

 TH 0 0 0 0 

 CC 0 0 0 0 

 GS 0 0 0 0 

 Vole (not cc) 2 1 1 1 

 Shrew 1 1 0 0 

        

NM (24)        

 PM 25 12 4 4 

 TA 0 0 0 0 

 TH 0 0 0 0 

 CC 2 2 5 4 

 GS 0 0 5 3 



 Vole (not cc) 0 0 1 1 

 Shrew 0 0 0 0 

        

        

SRC (25)        

 PM 39 20 52 9 

 TA 35 11 23 10 

 TH 0 0 0 0 

 CC 2 2 11 5 

 GS 0 0 2 2 

 Vole (not cg) 0 0 0 0 

 Shrew 0 0 0 0 

        

ZP (29)        

 PM 11 3 8 5 

 TA 0 0 0 0 

 TH 0 0 0 0 

 CC 0 0 0 0 

 GS 0 0 0 0 

 Vole (not cg) 0 0 0 0 

 Shrew 0 0 0 0 

        

RR (64)        

 PM 2 1 19 7 

 TA 10 3 2 2 

 TH 0 0 0 0 

 CC 0 0 4 4 

 GS 0 0 0 0 

 Vole (not cg) 0 0 0 0 

 Shrew 0 0 1 1 

        

Baldry (66)        

 PM 0 0 7 4 

 TA 0 0 4 2 

 TH 0 0 0 0 

 CC 0 0 0 0 

 GS 0 0 4 3 

 Vole (not cg) 0 0 0 0 

 Shrew 0 0 0 0 

        

MARA (74)        

 PM 6 4 26 10 

 TA 0 0 4 4 

 TH 0 0 0 0 

 CC 0 0 0 0 

 GS 2 2 0 0 

 Vole (not cg) 0 0 0 0 

 Shrew 0 0 0 0 

        

ACR (101)        

 PM 7 5 25 7 

 TA 6 1 13 7 

 TH 0 0 0 0 

 CC 0 0 0 0 



 GS 1 1 0 0 

 Vole (not cg) 0 0 0 0 

 Shrew 0 0 0 0 

        

        

BBP (104        

 PM 13 11 4 2 

 TA 4 3 3 2 

 TH 0 0 6 2 

 CC 0 0 0 0 

 GS 0 0 0 0 

 Vole (not cg) 0 0 0 0 

 Shrew 0 0 1 1 

        

4WD (106)        

 PM 9 7 27 14 

 TA 5 4 9 2 

 TH 2 2 0 0 

 CG 0 0 0 0 

 GS 2 1 1 1 

 Vole (not cc) 0 0 1 1 

 Shrew 0 0 0 0 

            

  
1
 Peromyscus maniculatus Deer mouse 

2
 Tamias amoenus Chipmunk 

3
 Tamiasciurus hudsonicus Red squirrel 

4
 Clethrionomys californicus Western red backed vole 

5
 Glaucomys sabrinus Flying squirrel 

6
  Voles other than C. californicus  

7
 Sorex spp. Shrew 

 

Table 2.  Fungi found as hypogeous fruiting bodies on sites differing in their age 

following clearcutting or stand destroying fire. 

 

Season Site Site 

Age 

(Yrs) 

Dist/Undis Species #  

Spring 2007 BC 7  Hysterangium separabale 9 

    Rhizopogon vini/vesi 1 

    Rhizopogon sp. 1 

    Rhizopogon sp. 1 

    Tuber sp. 2 

 19MR 9  Hysterangium separabale 2 

 AL 9  Hysterangium separabale 1 

 NM 24  Truncocolumella citrina  4 

    Gautieria monticola  2 

 SRC 25  Hysterangium separabale 38 

 DISC 31  Hysterangium separabale 2 



    Gautieria monticola  1 

    Rhizopogon evadens  1 

 BA 66  Hysterangium separabale 4 

    Truncocolumella citrina  1 

 SL 71  Rhizopogon villosulus  1 

    Rhizopogon sp. 1 

    Rhizopogon salebrosus  1 

 MARA 74  Rhizopogon vinicolor 3 

 ACR 101  Hysterangium separabale 3 

    Gautieria monticola  1 

 BBP 104  Hysterangium separabale 4 

 4WD 106  Pyrenogaster atrogleba 2 

    Gautieria monticola  1 

    Hymenogaster sublilacinus 1 

      

Fall 2007 BC 7  No Fruit Bodies  

 19MR 8  No Fruit Bodies  

 AL 9  Rhizopogon sp. 1 

 NM 24  Gautieria monticola 4 

    Truncocolumella citrina 4 

    Rhizopogon salebrosus  2 

    Rhizopogon villosulus  13 

 SRC 25  Pyrenogaster atrogleba 1 

 DISC 31  Rhizopogon salebrosus 1 

    Hysterangium separabale 1 

    Rhizopogon villosulus  3 

    Rhizopogon villosulus  1 

 BA 66  Rhizopogon vesiculosus 1 

    Rhizopogon villosulus  2 

    Rhizopogon sp. 2 

    Rhizopogon sp. 1 

 SL 71  Rhizopogon villosulus  1 

    Rhizopogon sp. 1 

    Rhizopogon salebrosus 1 

    Glomus macrocarpa 1 

 MARA 74  No Fruit Bodies  

 ACR 101  No Fruit Bodies  

 BBP 104  Rhizopogon vini/vesi 1 

 4WD 106  Rhizopogon vesiculosus 1 

      

Spring 2008 BC 7 Disturbed Rhizopogon sp. 3 



   Undisturbed Truncocolumella citrina 1 
   Undisturbed Rhizopogon sp. 1 
   Undisturbed Truncocolumella citrina 1 
 WL 8 Disturbed Glomus sp. 1 
   Undisturbed Rhizopogon sp. 1 
   Undisturbed Rhizopogon 2 
   Undisturbed Rhizopogon vesiculosus 2 
   Undisturbed Rhizopogon vesiculosus 1 
   Undisturbed Rhizopogon 3 
   Undisturbed Rhizopogon 5 
   Undisturbed Hysterangium separabale 2 
   Undisturbed Rhizopogon sp. 2 
   Undisturbed SAEX 2 
 AL 9 Undisturbed Rhizopogon villosulus 1 
   Undisturbed Rhizopogon villosulus  1 
   Undisturbed Hysterangium separabale 1 
   Undisturbed Hysterangium separabale 8 
   Disturbed Rhizopogon vinicolor 1 
   Disturbed Rhizopogon vinicolor 1 
   Disturbed Endogone lactiflua 1 
   Disturbed Rhizopogon vinicolor 1 
   Disturbed Tuber sp 1 
   Disturbed Rhizopogon vesiculosus 3 
   Disturbed Rhizopogon 2 
 NM 24 Undisturbed Hysterangium separabale 2 
   Disturbed Rhizopogon villosulus 1 
   Disturbed Hysterangium separabale 1 
   Disturbed LERU 2 
   Disturbed LERU 1 
   Disturbed Hysterangium separabale 4 
   Disturbed Hysterangium separabale 6 
   Disturbed Truncocolumella citrina 1 
 SRC 25 Disturbed Rhizopogon villosulus 13 
   Disturbed Glomus sp. 1 
   Undisturbed Rhizopogon subsalmonius 8 
   Undisturbed Rhizopogon vini/vesi 2 
   Undisturbed Rhizopogon vini/vesi 1 
   Undisturbed Hysterangium separabale 1 
   Undisturbed Glomus sp. 2 



   Undisturbed Rhizopogon vinicolor? 2 
   Undisturbed Rhizopogon vinicolor? 1 
 ZP 29 Undisturbed Hysterangium separabale 1 
   Undisturbed RASA 5 
 DISC 31 Disturbed Rhizopogon sp. 1 
   Disturbed Rhizopogon sp. 1 
   Undisturbed Hysterangium separabale 1 
   Undisturbed Hysterangium separabale 6 
   Undisturbed Rhizopogon villosulus  1 
   Undisturbed Rhizopogon villosulus  2 
   Disturbed Rhizopogon 1 
   Disturbed Rhizopogon 2 
 RR 64 Disturbed Rhizopogon 1 
   Disturbed Rhizopogon 1 
   Disturbed GECO 1 
   Disturbed Gautieria monticola 7 
   Disturbed Truncocolumella citrina 1 
   Undisturbed Rhizopogon sp. 2 
   Undisturbed Rhizopogon sp. 3 
   Undisturbed Hysterangium separabale 2 
   Undisturbed Hysterangium separabale 2 
   Undisturbed Hysterangium separabale 1 
   Undisturbed Rhizopogon 2 
   Undisturbed Gautieria monticola  5 
 BA 66 Disturbed Gautieria monticola  1 
   Disturbed Rhizopogon vinicolor 1 
   Disturbed Rhizopogon villosulus  3 
   Disturbed Elaphomyces mu 2 
 MARA 74 Disturbed Rhizopogon sp. 1 
   Disturbed Rhizopogon sp. 2 
   Disturbed Hysterangium separabale 1 
   Disturbed Rhizopogon sp. 2 
   Disturbed Rhizopogon sp. 1 
   Disturbed Rhizopogon sp. 1 
   Disturbed Rhizopogon sp. 1 
   Disturbed Rhizopogon vesiculosus 1 
   Disturbed Rhizopogon sp. 1 
   Disturbed Rhizopogon sp. 1 
   Disturbed Rhizopogon vesiculosus 4 



   Disturbed Rhizopogon vesiculosus 1 
   Disturbed Gautieria monticola 2 
 ACR 101 Nearest Dist Hysterangium separabale 2 
   Nearest Dist Rhizopogon vini/vesi 1 
   Nearest Dist Truncocolumella citrina 3 
   Nearest Dist Hysterangium separabale 2 
   Far undist. Rhizopogon sp. 1 
   Far undist. Rhizopogon sp. 1 
   Far undist. Elaphomyces granulatus 1 
   Far undist. Truncocolumella citrina  2 
   Far undist. Truncocolumella citrina  1 
   Far undist. Truncocolumella citrina  2 
 BBP 104 lower plot Hysterangium separabale 1 
   lower plot Hysterangium separabale 2 
   lower plot Glomus sp. 1 
   lower plot Hysterangium separabale 2 
   lower plot Truncocolumella citrina 2 
   lower plot Rhizopogon sp. 1 
   upper plot Rhizopogon sp. 1 
   upper plot Hysterangium separabale 3 
   upper plot Rhizopogon sp. 2 
 4WD 106 Upper right Rhizopogon vinicolor 1 
   lower right Gautieria monticola 1 
   lower right Rhizopogon villosulus  1 
   lower right Rhizopogon villosulus  1 
   lower right Rhizopogon vinicolor 1 
   lower right Gautieria monticola 1 
   lower right Gautieria monticola 1 
   lower right Gautieria monticola 1 
   lower right Hysterangium separabale 1 
   lower right Rhizopogon sp. 1 
Fall 2008 BC 7 Undisturbed Rhizopogon villosulus 2 
 WL 8 Undisturbed Hysterangium separabale 2 
   Undisturbed Rhizopogon vinicolor 1 
 AL 9 Disturbed Rhizopogon vini/vesi  1 
   Disturbed Rhizopogon vini/vesi  1 
   Disturbed Rhizopogon vini/vesi  1 
   Disturbed Rhizopogon vini/vesi  1 
   Disturbed Rhizopogon villosulus  1 



   Disturbed Rhizopogon villosulus  1 
   Disturbed Rhizopogon villosulus 2 
   Disturbed Rhizopogon vini/vesi 1 
 NM 24 Disturbed Rhizopogon villosulus 2 
   Undisturbed Rhizopogon villosulus 2 
   Undisturbed Glomus sp. 1 
   Disturbed Glomus sp. 2 
 SRC 25 Disturbed Glomus sp. 1 
 ZP 29 Undisturbed RHTR 1 
   Undisturbed Elaphomyces m 2 
   Disturbed Rhizopogon villosulus 1 
 RR 64 65 yr old no truffles found  

 BA 66 65 yr old Rhizopogon villosulus 2 
 MARA 74 65 yr old no truffles found  

 ACR 101 upper plot no truffles found 
 

no truffles found  

 BBP 104 near no truffles found  

   far no truffles found  

 4WD 106 upper plot Rhizopogon villosulus  1 
Note:  Taxa in bold were found in feces at that particular site. 
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