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The recent checklist of macrofungi of Teton and Yellowstone Parks (McKnight 
1982) provhl.es a foundation on which to develop a more extensive floristic 
sbJ.dy. Collections aE fungi and measurements of soil moisture were made in and 
around the Parks during the summer and early aub.1mn of 1982 directed toward 
(1) adding to the number of species known to occur there; (2) comparing the 
mushroom species fruiting on 11 different fore:,t stands over a 12-week period; 
and (3) e1ncidat.i.ng possible correlations with mushroom fruiting and s::ill. 
moisture. 

Methcx1s 

The study stands were cha:len to represent the diversity of forest types found in 
the Parks. A combination of other considerations, including accessibility, 
influenced site s=lection. Of the 11 sit..es, 5 are located within the boundaries of 
Grand Teton National Park; 3 are in Yellowstone National Park; 2 are in 
Jackson Hole near Grand Teton National Park; and 1 is on the west side of 
Teton Pas; (Fig. 1). 'rree species i'1 forebt stands located at Cattle Bridge 
(CAB), Nez Perce Creek (NEZ), and Signal Mountain (SIG) are predominantly 
Pinus contorta Dougl. (Lodgepole Pine) with oome Populus angust:ifalia James 
(NarrowJeaf Cottonwcx:xi) and occasional P.icea pungens Engel.m. (Blue Spruce) 
found at Cattle Bridge. Cott.onw<XXi in association with Blue Spruce are the 
predominant trees at Snake River Picnic Grounds (SNA) and Pacific Creek 
(PAC), whereas at Turpin Meadow (TUP) and P:il.gri.m Creek (PIL) sites oome 
Cottonwood is mixed with Spruce, Pine1 and Subalpine Fir (Abies lasiocarpa 
(Hook.) Nutt.). Some Douglas Fir (P~udotsuga menz.iesii ( Mirb .. ) Franco) trees are 
found at ·rurpine Meadow.. •r1:-1e -foceSt.: stands at Northeast Entrance (NEE) of 
Yellowstone National Park and West Side of Teton Pass (W ES) contain a mixture 
of Spruce, Fir, and Pine with Douglas Fir oc'Curring abundantly at the West Side 
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Figure 1. Geographical location of the 11 study stands. Park boundries are 

shown as solid lines ( -- ) , and major highways as broken lines ( --- ) • 
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SNA= Snake River Picnic Grounds 

SIG= Signal Mountain 

TUP= Turpin Meadows 

WES= West Side Teton Pass 

2

University of Wyoming National Park Service Research Center Annual Report, Vol. 6 [1982], Art. 15



location.. Blue Spruce is ti1e predominant tt'ee sped$ in the J.ow, more or less 
s v1ampy -part of the farc~'t. st::a."ld studied at Petr.ified Tree (PET), whereas 
Douglas Fir prc~domir1ates on the sloPe above. The site at Reid Mtn. Ridge 
( R E !vi) was located .ill a forest. of Aspen (Populus tremuloides Michx.) with 
occasional scatt.ered con.i£er.s. 

E:ach study ~"tand was visitE--d weekly from 28 June through 12 September, 1982. 
An at:teutpt. was made to record presence of a1l fungus species fruiting at each 
sit-E:'. Presence alone vv?..s not£~ for those species readily identified with 
accuracy in the fieJ.dB For all others at least one collection of each species was 
brought to the field laboratory for identif.i.cation. Dried herbarium sP=CLmens 
were pr-epared. for at. least one o.-.lllection of each species recorded from each 
st.udy stanct Eir.siccatti aee deposi:b:=d at the National Fungus Collections (BPD. 
When the specimen :is adecJt.latef reJ;)licates are prepared for the herbarium of 
the National Park Servi.c:e in Yellowstone National Park (YELLO). Presence 
records and collection data. were entered. in computer files. From the presence 
records t.ables v.rere compiled for each sb.1dy site and patterns of phena1ogical 
simi1a1.-ity in mushroom s:peciffi were determined by statistical analysis. 

Sail samples were col1ech~d. at three locations in each sb.ldy stand weekly to 
determine SJil moisture, At each location one sa.mple was taken from the "O" 
horizon and one at a g-.rea.ter depth that gave a mixture of the "A" and "B11 

horizons. After o·ven d1:y:in9 far three days, soil moisb.rre content was 
determined and correlat: .. ~ w.itJ1 tl1e musht"'Om presence data for each site and 
witl1 a1il and vegeta.ti.)n _param~?.t..er.:s determined at t wo of the sites in the 1980 
field aeaz10n (McKnight:, Ha.:rpt·:.t·r & McKnight 1981)0 

D~~- and Analysis 

·rhe :lat.~ spring and relatively ccxil., wet weather throughout the gro·wing ~n 
of 1982 influenced moohroom f~iJ.iting in two very significant ways: (1) many 
species apparently fruited 1 to 2 weeks later in the season than usual; and (2) 
this was an unusually productive mushroom seaoon roth in number of species and 
number of carpophor.es sighted.. Over 2300 collections ·were processed at the 
fie1d station for the herba.r:ium.. The following 62 taxa not previously reported 
(McKnight, loc.. cit..) ¥/ere identified and added to the list, maki.!'lg a total of 
532 documented species and &Ibspecific taxa with voucher specimens: 

A manit .a pc"lchycolea Thiers & Ammirati. 
Amanita pantherina DC: Fr .. var. velat:ipes (Atk.) Jenkins 
AmyJocystis lapr:>Onicus {Rom .. ) Bond. & Singer 
Boletus pi{:eratus Fr .. 
CJaudopus byssisedus (Pers .. : Fr.) Gill 
Clavar.iadelphus borealis v~·ells & Kempton 

. Clavi.adelphus lovejoyae WeUs & Kempton 
C1ava.riadeJphus ligula (Fr .. ) Donk 
Collybia maculata Bull.: Fro var. scorzonerea (Fr.) Gill 
Conocybe t:.ener.a (Schaeff.: Fro} Kuhn .. 
Coriolus c-..bietixu1s (Dicks .. ) Quel. 
Coriolt:s S.1bchart3ceous M u:rrll 
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Cortinarius bovinus Fr. 
Cortinarius olympianus A. H. Smith 
Cort.inarius vanduzerensis A. H. Smith & Trappe 
Crepidotus payettensis A. H. Smith 
Cl"\jptoporus volvatus {Pk.) Hubbard 
Cyathus striatus Pers. 
Eccila byssisedus Pers.: Fr. 
GaJerina autumnalis (Pk.) A. H. Smith & Sing. 
GaJerina unico1or (Fr.) Sing. 
Geopora cooperi Harkn. 
Gymnopilus liquiri.tae (Pers.) Karst. 
Gymnopilns sapineus (Fr.) R. Maire 
Hebeloma .idahoense A. H. Smith ined. 
Hebeloma ve1atum Pk. 
Hebeloma vinaceoumbrinum A. H. Smith ined. 
HelveTia griseoa1ba Weber 
Helvella leucomeleana (Pers.) Nannf. 
Hydnellum fenugipes Coker 
Hygrophoro¢s aurantiaca (Fr.) R. Maire 
Hygrophorus pnsillns Pk. 
Iocybe li1acit1a (Boud.) Kauffm. 
Lentinellus cochleabls (Fr.) Karst. 
Limacella illinita (Fr.) Earle 
LyophyTium decast.es (Fr.) Sing. 
Marasmius thuji.nus Pk. 
Melanoleuca brevipes (Fr.) Pat. 
Melanoleuca microsrx>ra Gillm. & 0. K. Miller 
rvlelanospora zo'belii. (Cda.) Fuckel 
Morchella escU.lenta St. Amans: Pers. var. atrotomentosa Moser 
Mycena epipterigera (Fr.) s. F. Gray 
tvlycena haematopus (Fr.) Kummer 
Peziza fimeti ( Fuckel) Seaver 
Phaliota carbonaria A. H. Smith 
Phaliota flammans (Fr.) Kumm. 
Pholiota humii A. H. Smith & Hesl.. 
Pluteus pellitus (Fr.) Kumm. 
Pluteus petasetus (Fr.) Gill. 
Polyporus caesi.us Schrad.: Fr. = Leptoporus caesius (Schrad.: Fr.) Guel. 
Psathyrella circellatipes Benoist 
Psat.hyrella georgiana A. H. Smith 
Psathyrella p:>pulorum Trueblood & A. H. Smith 
Psathyrella spadicea (Fr.) Sing. 
Psathyrella subpurpurea A. H. Smith 
Psathyrella webe:ri ( Murr.) Sing. 
Pseudohydnum gelatinosum (Scop.: Fr.) Karst. 
Ramada apiculata (Fr.) Donk 
Ramaria botryt.is (Fr.) Rieken 
Ramaria ochraceovirens (Jungh.) Donk 
RtlS:l"Ula claroflava Grove 
Stereum abietinum Fr. 
Tricholoma sulphureum (BulL: Fr.) Kumm. 
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Tri.chophaea gregatia ( Rehm) Baud .. 
Xeromphalina cauticinalis (Fr.) Kuhner & Maire 

Many mor.e will be added to the list from the unidentified collections being 
processed at the National Fungus Collections. The callBctions and field sightings 
made tJlis rummer combined with those of previous years gives a total of 3,029 
records for t.1.e 11 sites under .intensive · study. 

Complete analysis and interpretation of the data collected thus far can not be 
accomplished prior to .identification of all collections and completion of soil and 
p1ant community characterizations of the stands proposed for the field ~n of 
1983. Because of tlus and the space constraints imposed on tl"ris report, the 
three localities at Nez Perce Creek (NEZ), Turpin Meadow (TUP) and West Sjde 
Teton Pass (WES) were selected as sample stands to be reported in more (but 
not complete) detail here. 

Comparison of the species lists for the three sa.mp]e stands showed 14 species 
that were ~readily identifiable in the field and which fruited at all three stands. 
Their pheno1ogical fruiting patterns are shown in Table l. Phenological 
differences are evident for a number of species, some of the most interesting 
being Suillus tomentosus and the two species of Tricholoma. At Nez Perce 
Creek (NEZ) Suillus tomentosus was OOserved each week over an 8-week period 
from m.id-July t:h.roUgh early September whereas at Turpin Meadow (TOP) it was 
recorded only 5 times toward the latter part of this period and at West Side 
Teton Pass ( W ES) only two occurrences were recorded. Trichaloma myomyces 
sho¥led almost the .reverse fruiting pattern with 9 occurrences over a 10-week 
period at 11UP compared with 5 occurrences at WES and one at NEZ. Trichaloma 
~naceum, on the other hand, showed 5 weekly occurrences at both NEZ and 
TUP and 4 at W ES, all widely scattered throughout the fruiting season at each 
site .. 

In pairwise comparisons of the phenological patterns of the mac.rofungal species 
on the three sample stands WES was intermediate with respect to TUP and NEZ. 
Species that were found at both NEZ and WES were found, on the average, 1.9 
weeks later at WES <n=23). Species found roth at W ES and TU P were found 1.2 
weeks Jater at TUP (n=39). Lastly, species in common to both NEZ and TUP 
were found 4 .. 0 weeks later at TUP (n=21). 

The sampling methods used in collecting the s::ill. and litter mo:isture data of the 
1982 field season permitted the estimation of four kinds of moisture variables 
for each stand: 1) the average moisture for the entire grow:ing s:a.son; 2) the 
temporal variability of moisture throughout the growing season; 3) the average 
variability of moi':3b.lre from point-t.o-point within the stand; and 4) the temporal 
variability of the point-to-point var.iabili..ty of moisture within the stand 
throughout the growil'lg season. The four kinds of var.iables were estimated for 
both Jitter and soiL Percentage wet-we:ight was determined for three litter and 
three soil sub--r-oo.mples taken from each stand, each week. Means and standard . 
deviations were calculated weeJdy. So:il moisture measurements show that TUP 
was a compat"atively wet stand; NEZ was a very dry stand; and W ES was 
.intermediate with respect to soil mcisture (Table 2). 
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Table 2. Summary statistics of litter and soil moisture for the II 
stands during 10 weeks of the 1982 field season. The 10 weekly 
estimates of the mean and standard deviation were combined as 
follows: ~(X)= average moisture for a stand for the entire growing 
season ;tr(X)= temporal variability of the moisture throughout the 
growing season; X( <1" )= average variability of the moisture from 
point-to-point within the stand; and o- ( cr )= variability of the 
point-to-point variability of moisture within the stand. 

Stu9y Stand 

Cattle Bridge 
(CAB) 

Litter 

23.16 12.60 * * 

Soil 

12.59 6.75 * * 
Northeast Entrance 

(NEE) 65.01 30.70 61.91 29.31 20.03 6.63 9.15 6.09 

Nez Perce Creek 
(NEZ) 21.16 10.16 9.31 3.78 . 12.21 5.79 6.50 3.43 

Pacific Creek 
(PAC) 

Petrified Tree 

85. 73 32. 34 35. 90 27. 75 48. 90 25. 18 35. 90 35. II 

(PET) 126.33 40.54 76.80 64.64 65.62 49.83 67.14 84.78 

Pilgrim Creek 
(PIL) 

Reid Mountain 
Ridge 
(REM) 

Snake River 
Picnic Grounds 

73.92 22.26 34.12 25.04 29.07 15.41 i2.33 21.05 

76.46 31.96 27.66 10.58 29.22 12.31 9.28 8,07 

(SNA) 59.52 20.04 38.21 21.23 36.54 7.26 -29.03 8.95 

Signal Mountain 
(SIG) 46.02 30.64 21.85 24.19 16.18 3.90 5.93 3.91 

Turpin Meadow 
(TUP) 154.89 41.55 82.59 30.70 66.87 26.14 53.43 40.45 

West Side 
Teton Pass 

(WES) 77. 97 29. 31 33 ' 33 17. 02 31 . 24 5.47 7.54 5_37 

*Data for Cattle Bridge is incomplete because two of the three-samptiri~i 
areas withi'l the stand were misplaced. 
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The multiv8.J.."iate statistical technique of principal components was used to 
further summarize and visually dis-play the soil and litter moisture data (Fig. 2). 
1'he first component accounted for 83.4% of the total vqriance in all eight 
moic.;ture variables. All eight variables contributed approximately equally to the 
direction of the first component. These two results were not expected, inasmuch 
as an. ejqht mob;:ure variables were positively correlated. The position of TOP, 
NEZ, and WES along the first component agrees with the finding alx>ve (Table 2) 
from soil mojsture measurements that TOP is a very wet stand, NEZ is dry, and 
WES is int.P...rmediate. ·Future sb.ldi.es should determine how much of the stand 
moisture results from winter sno·wpack; how much from summer precipitation; 
and how much from drainage from other sources. 

An additional 8.4% of the total variance in all eight original moisture variables 
was recovered by the second principal component. This new "rummarizing 
var.iable" was c1osely aligned with the variance unaccounted for in the ooil and 
litter vru:iables describing the temporal variability of stand moigture throughout 
the growing season. This new variable was positively correlated with the 
co-efficient of variation (CV = o-/X> of the 11 stands. The placement of TOP 
and WES along the ~cond principal component indicates similarity of these two 
stands (Fig. 2) in that both stands had small amounts of variation with respect 
to the mean ril and litter mo.isb..rre levels (low CV's). NEZ, on the other hand, 
is highly variable with respect to its soil mo:b-ture means (high CV). 

Taken together, the first t ·wo princ:loal components account for 91.7% of the 
total variance found in the eight original moisture variables. This suggests that 
little was gained by calculating the p:li.nt-to-point moisture variability and the 
temporal variability of the point-to-point variability. Cons:quently, the amount 
of moisture on a stand Gitter or ooill and the temporal variability of that 
moisb.1re are sufficient in evaluating moisture relationships. 

The .intermediate nature of W ES with respect to TUP and NEZ was further 
borne out by many of the stand overstory and understory vegetation parameters 
and ooil depth (Table 3). Pinus contorta comprised 8.2% of the total stand basal 
area at TUP, 32.6% at WES, and 100% at NEZ. The only other tree species that 
add significantly to the total basal area at TOP was Picea englemanii (91.8%). 
At WES, P. englemanii contributed 11.5%, Pseudotsuga menzesii 15%, and Abies 
lasi.ocarpa 40.9%. WES was aJso intermediate between TOP and NEZ for average 
basal area/tree, % overstory cover, soil depth, understory vegetation height, % 
of living cover that was forbs, and % of living oover that was grasses. WES had 
values closer to TOP than NEZ for number of treec:Vhectare, % cover that was 
litter, % cover t..l)at was living, % of living cover that was trees, and % of living 
cover that was shrubs.. However, NEZ was more similar to TUP with respect to 
total basal area/hectare, % cover that was rock, % cover that was ::oil, and % 
o~ living cover that was cryptogams. 

Given such a high sim:iJarii:y between W ES and TOP for s::> many understory and 
oveThl"i:ory parameters and sill. depth, and given the intermediate P.ab.lre of WES 
(between TUP and NEZ) with respect to roil and litter moisture, it was not 
surprising that the fungus flora also at WES suggests a pattern of similarity 
intermediate in the three stand.so We have collected 160 mushroom species at 
TUP, 124 species at WES and 88 at NEZ. Wegt Side of Teton Pass (WES) was 
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Figure 2. Principal components ordination of the II stands using 
eight normalized moisture variables for each stand. -The first 
component (horizontal ·axis) accounted for 83.4% ·of the total 
variance of ali the eight variables and the second component 
(vertical axis) recovered an additional 8.3% of the total vari­
ance. Fer each stand four variables were measured for both the 
titter and St")i!: I) the average moisture for the entire growing 
season 1 2) the variability of the moisture throughout the growing 
season 1 3) tha average variability of the moisture within the 
stand, and 4) the variability of the variability of the moisture 
within the stand. It is important to note that since all 8 vari­
able were so highly, positively correlated, the variable loadings 
for the first components were all approximately equal. The 
second component wa!:. more closely aligned with the two vari­
ables describing the variability of the soil and litter 
moisture thro..Jghout the growing season. 

I 
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CAB = Cattle Bridge 
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also intermediate between TUP and NEZ with respect to species si.milarity (% 

Similarity= 2C/A+B) where A =number of species on one stand; B =number of 
species on another stand; and C =number of species in common to both stands). 
WES was 33% similar to TUP and 25% similar to NEZ. NEZ was only 22% similar 
to 'rUP. 

Using a two-dimensional polar-ordination (Bray and Curtis, 1957) of macrofungal 
species composition REM was the stand most d:i.soi.milar to all the other stands. 
NEZ was the most d:i.soi.milar stand to REM. Hence, these two stands formed the 
opposite endpoints for the first axis (F.ig. 3). TUP and WES were intermediate 
with respect to these two endpoints. The e:cond axis had C.AB and SNA as 
endpoints. Here NEZ was much closer to CAB than SNA, whereas the other two 
members of oo.r sample triad, TUP and WES, were more si.milar to SNA than 
CAB. 

We have not yet attempted to correlate ::nil moisture, vegetation parameters 
and soil depth, macrofungal species composition, or macrofungal species 
phenology. The preliminary patterns we have seen by superficially examining 
just three stands, TOP, WES, NEZ, suggest that the comparisons .within and 
between these four kinds of data will be profitable. The additional mushroom 
collecting, vegetation sampling, sail mob"illre and pH measurements planned for 
summer of 1983 will make possible more mea."'lingful comparisons for all 11 
stands. 
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Figure 3. Polar ordination (Bray & Curtis, 1957) of the II study 
stands grouped with respect to % similarity of mushroom species. 
Mushroom species lists from the II stands were combined in 
pairwise comparisons of % similarity using Sorensen•s (1948) 
formula: % Similarity - 2C · when A = number of species on 

A+ B 
the first stand; B = number of species on the second stand; 
and C = number of sp.ecies in common to both stands. 

N 

Ill 
..-i 
X 
< 

Axis 1 

REH 

CA.B = Cattle Bridge 
NEE = Northeast Entrance 
NEZ = Nez Perce Creek 
PAC = Pacific Creek 
PET = Petrified Tree 
PI L = Pilgrim Creek 

• PAC 

• PIL 

CAB 

TUP 

• • \o/ES 

• PET 

• NEE 

• SIG 

l!EZ -~ 

-· 

-80-

REM = Reid Mountain Ridge 
SNA = ·Snake River Picnic Gr. 
S I G = Signal Mountain . 
TUP = Turpin Meadow 
WES = West Side Teton Pass 
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