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liurricon, . Patrick, l..i., June 1976 Botany

lhie Tuxonomy and iscology of the #lechy irungi of lount huinier
iutionil Park (57 pp.)

/s LI .
Direclor: lelvin L. Thornton -?;Z&ﬁa4\(JL <, T rdon

The stuay vas undertoiien to determine as far as pousible the
kinds of flerhy funzi to Le found within lLount lainicr Lational
Par ond to integrate this information with species occurrence
recordu of previous investigators. The southwest corner of the
park, the arca o ¢reatest visitor use, was surveyed. lbungal
tloristics and time of emergence of sporocarps was inveistigaled.
The southwest arew includes the four mujor vegetation zones char-
acterizing the parlz: licsiern Hemlocl: (Toura heterophylla), Pacitic
Silver Fir (abies amabilis), Mountain Hemlock (Tsuga mertensiana),
and Alpine. The trail system ithat was used to survey the forest
zones for fungi constituted a wodificd transect through the four
zZones.

Between early June and late November 1074, 222 species were col=-.
lected in the park. line seaconal Yaspects" were identified at
the eneric level. an wduitional nine genera are lislced as pos—
oible aspects. alihourh four of the thirieen comumon species found
in hount lainier appearcd in ithree of the vegetation voncs, nine
had wore limited altituwdinal ranges. Precipitation ac it relates
10 o0il moicture appears to pliy @ ey role in triggering sporocarp
CRICT{C1CC .
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CHAPTER I

INTRODUCTION

The flora of higher fungi in lount kainier National Park has not
been well stucied and inlormation about the fungi is not available to
the public. The park is univue becuuse it represents a geographical area
which is little disturbed by man's influence and thus is a remnanit of' the
original Cascade louniains ecosystem.

Studies of Fleshy Fungi in Mount Rainier
National Park

Mount Rainier was established as a national park in 1399 and in-—
corporaled into the Mational Dark Service when the latter was established
in 1016, One of the first Chief Naturalists, C. lraunk Brockman, was an
avid collector of all natural things includiang fungi. lle added muach 1o
the knowledge of the area, but his collections of fungi were not exten—
sive ana were poorly oreserved. PFew of his colleecticus Lre awccompanicd
by auccuste colleciion dute. [o one else studicd the fungl within the
vart unlil slexander H. Smith, banicl Stuntz, H. A. lisshauwe, anu bB. G,
Simmons collected extensively on the University of lichigun lixpedition to
the purk in 1948 (appendix I). According to their collection luabels they
collected cxtensively in the Lonimire (850 m, lat. 46°45'1, long. 121%491w)
and kizama hidge (160U m) arcas during the letter purt of July, sugust,
and the early part of Scotember. Thus, lhey missed the most productive

portion of tihe ycar for sporocarp ewmergence which ig normally late Seplember
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through November. They were able to collect 216 species of fleshy fungi

among which the major genera were amanita, Armillaria, Boletus, Suillus,

Cantharellus, Clitocybe, lycena, Cortinerius, Hygrophorugs, Lactarius, and

liussula. rred Van de Bogurt, Jr., a graduate student studying under Ur.
Stuntz at the Universitly of lashington, collected from Tahoma Creed (910 m)
to Liound Puss (1200 m) on the lest Side hoad in October 1973 (appendix I).
He addea 33 new species to thosc already recorded for the park, but his
specimens were not added to the park's herbariﬁm as were those of Brockman
and the University of hichigan Expedition. DIr. Stuntz, who was a member
of the University of lichigan Expedition, recognizes the need for further
collection in Lount Hainier because of the lack of data {rom the park
(perconal communication 1973).

In most areas there is far more litcrature available on the
vascular plants than on the fungi in the same locale. liegional distribu—
tion ot fungul species in the U. S. has not been well documented and
adequate tuxonomic puide ic available for the Pacific liorthwest. 45 a
park ranger in hounl hainier Rational Park for two years, I wus acutely
awarce ol the lack of literature on the fungal flora. There is almost no
information on the fungi in lount Hainicer's literature or nature guides.

Bishop and Franklin (196%) in their Notes on the Natural History of lount

lainier Hational Park bricfly diccusss the trees, cshrubs, wildilowers,

ferns, mosses, ana livervorts of the park withoul any mention of the
funmg;:tes There are only two floristic treatments of the fungi of the Horth—
weet, both of which are designed for the analeur mycologisi. These are

uice to tie Common kunhrooms of British Columbia by Doandoni wnd

Szerawinski (1971) ana Largaret licKenny's Phe Savory Uild lawshiroon. (1971).
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The former guide lists 178 species and the latier only 156. There is no
species list for the State of Washington and one can only guess at the
total number. Mkiller (personal communication 1974) estimates 1200 species
while Bandoni (personal communication 1975) estimates the number of
species to be closer to 2000.

Although there are three fungal collections in the park's herbarium,
they are not based on a consislent torm of samplin; and there had ween no
attempt to integrate the ecxisting collection data. Lany parts of the
park have never been sumpled at all. Upon talking with the Chief Hatural—
ict, harry iills, I learnced that he was interested in a project to survey
the fungl of lount hainier. le gave his approval to collect during the
sumner and fall of 1974. In view of these deficiencics he has requested
that & smsll wuchroom nuture guide be drafted for the park upon completion
of this study. le also favors development of a slide presentation on the

fungal florw in the Longmire Visitor Center during the fall months.

Lecology of FFleshy Fungi

There is little agorecmenl among investigntors (mycologists or
plant ccologists) ac to the relationship between fungi and vascular plunt
communities. liowever, the relationships between certain groups of fungi
and cowme higher plants hiave been well understood. The role of mycorrhizae
is well knoun for some fun_ul species. fungal parasitisn has been well
studied becauce of the great cemphasis placed upon agricultural and forest
CTOpS

Tt is commonly assumed that bacteria and fungi are the major

deccmposer proups ol organic materiul in the soil. The relationvhips of

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



saprophytic fletny fungi to plant communities are not well unuerstood and
the difficulty of observing and identifying the vegetative portions of
fungi in situ has so far precluded their use in surveys. flTherefore,
csurveys of fungi continue 10 use reproductive structures tor identifica-
tion and sampling in ecological studies. Unfortunately, the abundnace and
distrubition of reproductive bodies do not give an accurate picture of the
sbundance or productivity of vegetative stiructures beneath the soil. fFur—
thermore, there is no way as yet to determine with certainty whether a
fungus is absent from a particular forest community. Only presence is a
recordable datum. The fruiting bodies of a particular species may not
have been seen, but its mycclium may be present in ihe substiratum ready to
fruit in tollowins years (Lisiewska 1972). This suggests that several
years of obscrvation in any one area are necded to provide an accurate
picture of the mycoflora and mycoecology. Perhaps the best statement of
the problem is Heirinz's (1966):

bungi are only to be observed al certain seasons, some of them

only in certain years, and whait is observed are reproductive

structures, giving only a vague indication of the extent of the

mycellium which bears thewm. Compured with the vascular plants,

ithe truiting bvodies are relatively scarce, so that larger areas

nust be surveyed. o survey extensive enough to overcome all

these dift'iculties would be very cumbersome and time consuning,

and for this reason tew such surveys have been uadcrtalen.

There 1is much uncertainty among investigators as to how many
specics of the mucromycctes, if any, have a cloce relationship with forest
communities—uside from mycorchizal and phytopaihologsical relutions-—
and whether there igs uny interaction between species of fungi. One

theory is that the presence of certain cpecies may be correluted with

lorest comuainity lype, othuers with 1ype of roil, and otill others witn
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the surlace litier layer (livas 1933, cited by Cooke 1953). One problem is
how to claspify fungi of forest communities. Should they be classified as
part of the forest community or scparately as fungal communities? If ithey
are classilicd as fungel communities, are ihey dependent upon or independ—
ent of the forcst communities® Udfler (1937, cited by Cooke 1948) has
suggested that ifungnl coummunities can be studied and named independently
ol other comrunities, and that different fungal communities may occur in
ihie same forest communities,. ile based his ecological classification of
the funzi on niche, i.e. parasite, saprophyte, and mycorrhiza. Cooke
(1955) prefers to classify fungi as to specific habitats they occupy ex—
clusively, i.e. cones, rotien wood, surfuce litter, duffl, roots, etc.
Uering (1972) uses the term "fungal association™ instead of "fungal come
nunity." The latter he helieves cannot be defined at this time. He de-~
fines & fungal association as "a collection of fungi sharing a commnon sub-—
strate." Thus, fungi in close spatial relation may not all belong to the

same ascociation. itor example, species of lwgssula, lLycena, Armillaria,

Inocybe, and Qricholomopesis can be found growing in the same area, but

not sharing substratec. Lost species of lussule are mycorrhizaly the

genus Arpillaria containe gpeciec which are parasitic; species of

Tricholomopsis crow on buried wood, those of Inocybe on deep organic

moteriol, and meny specicc ol bycena cccur on surface litler. Bondurtseva's
(1972) system of "lite forms" classificution of tun.i it escentiully the
same oo Hering's. e claseificd fungi in terms of ilie substrate on which
they grow. lowever, to this he adds another criterion, spore lormation

and dispereal, iee. whelher the spores are dicpersed into o water, alr,

or soil environment. Livicuska (1972) coneluues Llhal indicator upecics
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of funyi may be used to characterize forest communities and Wilkins, et al,

(1937, cited by Cooke 1948) in a five-yecar study of five forest communities,
found that 1/10 to 1/4 of the fungal species were to be found exclusively
in one particular forest community. Since fungi arc some of the most
important organisms of the decomposer group their relationship to the
forest communities in which they occur nceds to be more completely under—
stoode.

This study was undertaken to determine the kinds of fleshy fungi
to be found within the park. This was approached by collecting through-—
out an entire growing season and integrating this information with the
data on cpecices occurrence rcecorded by previous investigators. In addi-
tion, I gathered data concerning fungal distribution as it related to
foresi communities and altitude. PFinally, data will form the basis for
achieving my ultimate goul of producing & book on liount kainier fungi

for the public.
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CHAPTER II

MATERTALS AND METHODS

Site of Research

rount Hainier Hational Park is located 130 kxm (30 mi.) southeust
of’ Seattle, Lachinglon, in Pierce and Lewis Counties. fTue purk comprises
G950 km2 (370 S . mi.) uith hount hainicr at 4390 m (14,410 ft.) the mu jor
attraction. Decause the peck riscs 2130 m ( 7000 ft.) above the upper
vegetation zone and has 28 major glaciers on its slopes, it is often said
that kount ltainier resembles an arctic island in a temperate zone. sabove
2290 m {7500 ft.) are tound mostly burren rocks, permunent snowfields,
slaciers and some soll with sparse vegetative growth occurring.

The climate is determined primarily by weather putieras or the
ared. Wina udrives wvet Pacific air inlana ffollowing a path {rom southwest
to northeast across the park. JAs the moist air masscs rise over lkount
Lainier and cool, precipitation tates place. The area from 1520 n to
2130 m (5000-7000 ft.) on the soulhwesstern shoulder of lLount liainier re-—
ceives well over 256 cm (100 in.) of precipitulion per ycur, most of it
in the form of snow during the months of HNovember through June. Giitihin
this area is 2aradise Kanger Station at 14075 m (5500 ft.) which holds the
world's record [or snowfaell, wvuring the winters of 1970-71, 1971=72, and
1573=T4 Puradise received approximately 23 m (04 ft.) of sunow cach winter
with a snowpack on the ground of 9 w (30 ft.). A normaul yeur in Paradise

produces 15 m (50 1t.) of wccumulated snow and 6 m to 8 m (20 to 25 ft.)

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



los

of snowpuck. On the northeastern slopes of lLount Hainier there is a rain
shadou etffect. Thus, at the Sunrise Ranger Station located in that area

ab 1950 w (G400 ft.) there i considerubly less snowfrall and precipitation.
liinter temperatures are relatively warm in Longmire and Paradise, seldom
dipping below —4° € to =1° ¢ (259F to 30°%).

The park incluues four major plant communities (Franilin and
byrness 1969) which represent remnants of the original ecosysten on the
vestern slopes of the Cuscade Mountains. The four major plant communities
(Fig. 1) tit within an altitudinal gradient ranging from approximately
610 m (2000 ft.) at park boundaries to 2290 m (7500 ft.). The Western

Hemlock (Tsuja heterophylla) Zone (Fig. 2) from 610 m to 850 m (2000 ft.

1o 220C ft.) cousists of slands of giant western hemlock, douglas f{ir

( Pscudotsu, « nenwicoii and western red ceaur {(Thuja plicata). Thesce
b 1 i

stands are composed ol trees ot'ten over 75 m (250 ft.) in height and
200 to 250 cm (80 to 100 in.) in dbhk. Other tree species present, pacific

yew (Taxus brevilfolia), vine maple (dcer circinatum),; red wlder (alnug

rubra), bigleal maple (acer mzcrovhyllum) and grand fir (abies prandis),
are of smuller stuturce. lauch of the Western llemloclk wone outside the park
has been logged within the last 150 years and has becn replanted with
douglas fir.

The Pucific Silver rir (sbies amubilis) “one rrom 50 to 1370 m

(26.00 to 4500 t.) is the largect of the forest zones in Liount Kainier
Liationzl Park. Dbominatings this wone arc pacific silver fir, noble fir

(ibics procera), western hemlock, douglas fir, and engelmann spruce (Picea

encelmaniije  The western hemlock und douglas {ir are found at tne lower
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Vegetation Zones:
Western Hemlock
Pacific Silver Fir

Q Mountain Hemiock

Alpin
@ Aipine Sqgrise (1950m)..
X
-\\"\ %Uo'a
AN
SRS 07 =5
Ry mors ~1 -
=g £Te S

T
L e AN
WLW i \\

-~ Road
«~+ Collection area
--—Vegetation

MILES ZOonNnes
0 5

Nisqually
Entrance (6+0m)

Mount Rainier National Park

Figure 1

Map of MHount Rainier National Park
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Altitude :
(meters) Vegetation Zones
Alpine
1890
Parkland Subuzone (Upper)
Tsuga mertensiarg
(mountain hemlock)
Continuous korest Canopy Subzone
(Lower)
1370
Abies amabilis
(pacific silver fir)
&50
Tsucw heterophylla
(western hemlock)
610

Figure 2
Forest Communities Pound in

Mount Rainier National Park
(Franklin and Dyrness 1969)
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clevations of tie zone while engelmann spruce is found in tlie upper re-
Gion.

The hountain Hemlock (Tsugn mertensiana) Zone from 1370 m to

1550 m (4500 to 6200 ft.), uhich is dominated by mountain hemlock, sube-

alpine fir (abies lasiocarna), and enzelmann spruce, also includes

alaskae cedar (Chamaecyparis nootkutensis) and whitebark pine (Pinus

albicaulis). 'This zone is divided into two subzones, the Continuous

l'orest Cunopy Subzone {(lower) and the Parkland Subzone (upoer). The
latter congists of clumps of trees in the flower meadows (branklin and
Bishop 19G%).

The final zone, the Alpine Zone from 1390 m to 2290 m (6200 to
500 rt.), comprises {lowering plonts primarily and is basically devoid
of trces. The grect majority of the flowering plants are the same as
thoce found in the subalpine meadows of the upper Parkland Subzone, al-
thougtt a few are restricted to this =zone.

Thie entire paric is {far too extensive for one person to cample and
collect in & vingle seuson. bor this and other reasons diccussed below
T choce to linit collueling to ihie southwesti corner ot the park which in—
cludes Longmire, the park headguarters, and Hisqually, the park entrance
through which most visitors arrive (l'ig. 1). Since this area receives the
larsest volume of visitors the chioice is consistenl with wy long=-range
objective, the production of « field pguide to the musuhrooms ol the paric.
It should azlso be noted that the road frow ilisqually to Faradise passes
through the three mujor forest communitics on a nearly constant altitudinal
cradicnl.  Iurthermore, I was employed al Longmire au a parti-time purk

rancer tor the summer and fall ol 174 and had ready dceens to samble
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areas. IMinally, since ihe southwest corner is in the path of major storms

it could te expected to be a highly productive environment.

Collection and laboratory Procedures

Collection procedures were governed primarily by the need to
survey the fungal flora as quickly and thoroughly as possible. Vegetation
oi'f the traile is dense and there is considerable bloudown. ince the
munber of species sceen 15 correlated with the distunce troveled, use of
the existing trail system seemed the most practical method of sampling.
This enobled me to travel easily and ofien over a larger area than would
have been possible otherwise and increased my opportunity to survey the
funsil on a broad altitudinel pradient which included all four forest com—
munitics. I returned to Longmire each night and identif'ied the specimens
vhile ithey were in fresh condition. Since the trails in the park are
nurrou, they affect neither the oversiory canopy nor the understory veg—
ctution.

There in no one nethod of sampling fungl acceplad by all mycologisto.
Sample plots are used by many investigalors, but there is o greatl deal of
viriation in size and number of plots used. Jules favre (1945, citeu by
Coohe 1953) did not use plots to cample mushrooms because he believed tha?
a lungus may Le a characteristic species of a vascular association even
thouglh it appeurs gporadically either spatially or phenologically.  Lange
{(1¢4E£) noted that a fungus may fruit outside a quadrat one yecar and insiae
ihe next. He also stuted that a three-ycar study he had conducted using
plots was inadeyuate for geuneralizations. rlot samplim: may be a valid

cpprocch UL spabinstical anclysis ol tho Foreuot conunitice 1o ueniied.
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However, T elt that plot sampling was not satistfactory for my study since
ny rescarch wus neither primarily statistical in nature nor of sufficient
duration to drau any conclusionc from this method. 'The trail systems I
uscd passed through the four forest communities resulting in a modified
line transcct. I made a complete circuit of the trail system approxim—
ately once a month which I felt would insure collecting most of the major
species 1in the area as they zppeared.

Both immature and muture sporocurps were sampled, if possible,
a5 both are needed in most cases for positive identification. ror ex-—
ample, the caps of the genusz Collybia are inrolled in the immature form

and the colcre of the genus Cortinarius fade upon reaching maturity.

imost ol the fuml were pinotographed and identified while in fresh condi-
tione. wuring identification a work sheet was completed on cach new
speclies and a collection number assigned (Appendix II). The specimens
were then dried and stored in labeled brown paper bags. After returning
to the University of kontana, 1 transferred 1lhe dried specimens to herb—
arium boxes and deposited them in the mycoloprical Lerbarium.

The puarusites anw caprophytes of treces, the conlis,y were not e
phasized in my collection for two rcasons: 1) they are usually host re-—
stricted and probably wonld not indicate any special relationship to the
forest comnuniiies thai the trec opecies bthewscelves would not indicate
(Coore 1959 ), and 2) they appear to evole little excitement in the
visitors to Lount liainicr ilaiionadl Paric.

ot only huas mycological nomenclauturce chuanged since the time of
tne cverly volluctors in the park, but it is, of coursc, sStill flucluating.

| choue Lo use ihe vomenclature with wbich T was wonst fanilicae vom sludy
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at the University of Lontana Diological Station under Dr. Orson K. hiller.
I used the following authors in order to cross—reference the gpecies and
prevent duplication of specics under different nomes. i'or leshy apgarics

I used Singer's The Acaricales in l.odern Taxonomy, for boletes The

Doletes of liichican by Smitl and Thiers. dJennis! British rscomyecetes was

uced {or ascomycetes and lmshiroows of llorth americu by liller for the

polypores. In addition to ihese texts I found The Gilled bLushrooms ol

Llichizan and the Ureut Lalles liegion by Xauffman to be very useful for

identifying the tungi. Alco of considerable help were the reference

books 4 l.onorrarh on the Genus Galerina furle by Smith and Singer and

Hy, rovhorus by liesler and Smith. Occasionally useful were the books 4

Cuide to lumshrooms and Towdstools by lange and Hora, The Savory lild

Luchroom bty Hellenney, and Guide to Comwon luchrooms of British Columbiu

Ly Bandoni and bzcuawinski. I also used i bhycological Colour Chart

(kayner 1970) in order to arrive at objective values for sporocarp and

spore colors.
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CHAPTER III
RESULTS AND DISCUSSION

The 1974 ceuson was poor for mushroom production. slthough
temperatures during the summer were nearly normal (Mig. 3), the precip-
itation at Longnire was much lower than average for the monthic of Augusi,
September, Octoler, and lovember (Fig. 4). DParadise was probubly sim—
ilarly uffected, but weuather records are incomplete and show no data for
previous years. In addition to dry weather, the snowpack from the pre-
vious winter wus so extensive that snow lingered a full month longer than
nermal in the subalpine meadows of Paradise. The usually spectacular
array of alpine flowers during the months of July and august was severely
reduced. This, nowever, is baced on subjective impression rather than on
guantitative data. Becouce of the dry season it is protable that diver—
sity and murt.ers of fungi were also greatly reduced as compared with more
typicul yeurs.

o1l moistuse 1 concidered one of the mool important faclor:s in
cporocarp e rocnce; and nore cttention nas been ocused on ihis factlor
ihan any otner. IFriedsich (1436, cited by Cooke 1448) reported that soils
vith vimilar vater relations have similar fungal populations which viry
irom yezr to your as soil moisture varies. Hainlall seems 1o play a role
only to the extent that it 1s reflected in coil moisture (Wilkins and
Puirick 1940, citea by Coolw 1:48).  kchim (1052) has proposed that dif-

terent fungal associations correlate wiilh the extent of the soil drought
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1n & particular season, for example , suwumer in northern latlitudes. Cooke
TSl - . - o . s P . ) . ) ]
\'l‘,u)) Gotees that fungi are limited by arought in sumwer. (old, he be=

lieven, iu ihe governing ifuctor in the winter.

Collection Data

c.
&
o+
o]
‘_—Q-
£
=

Ly fielu revearch——June 17 1o Movember 27, 107 f—yiclde

o1l 453 collections of mashrooms representing 202 dii'ferent species. The
incluwded species Lelong to ¢3 different gencro. LBerivionyceten tre rep—
revealod by b gencra and ascomycetes by 8. as would be expecled, generu
ineludced in my collection correlate closely with tliose of the lichiirran
sroup (Lppendix I). Correlotion at the ssecies level, however, is very
low. gelveed the 214 specics gathered by the hichigun group and tue 222

Ooreeoras of 1he suane Specles. I am in

wn

in m, wile, itnere are ouly

specics and with Van uwe Bogurt on 15. 1n

aoreeme et witn Brocowuan on 20
Iact, 211 the collections overlap on only 35 =zpecies. Of these tue fol-

lowing 13 sraecies are incluuvea by threce of the groups: Conthorellus

cil i oo, trropitee ealilocnices, Cortinarius cimageonels:, Geooderic:

Qe o hiie, locesric locents, luctoriwg ocliciosun, bycens puli,

codoavatue, Leendictolons capnoides Jiex1llnn oirotonentosus,

‘
i
e

(S STe 1S FEN S NI

FMleurotv: ostrentun, Stroproris woebigua, and Tricholonopsis platyiaylla.

G ool uuis onw Plutcus cerviaus are lisitea by all our

11y Golesdding

pouts ol tnsestlizotor,
Z ;

Iesr of thds vieriation in aue to itnconsistency ol sampling ob~

eelives ona techrnigues,  Toere arce at least 'ive variobles which have
Jee SRR ch :

Crtectea bne contoeont ol ihe speciecs listes 1) J,C(“,(._:) oi collection, 2)
sob, 3 olevation, o) 1ocitbion(s), and ) thy paticular focus ol ihic
el WSty o [ S X (
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investigator. oLrockman collected in the 1920's presumably during all
seasons and ut many elevations. His collection data, however, does notl
include this information. Lany of his specimens ure conks. The kichigan
¢roup collected in July, Aupust, and September of 1948 in the Longwmire and
FParadise areas only. Their emphasis was on the fleshy tungi and they did
not collect any conks. Van de Bogart collected twice during: October ot
173 on a two-wile strcteh along the Hest Side koad. he was scarcning
primarily for species of Conrinus because he was writing a monograph on
this genus. LKy project covered an entire season at as many localions and
elevations as possible. The cmphasis of my study was the [leshy fungi
althcughh I did note the common species of conks.

Th.e total rnuwber of species collecied among the four groups is
436.  as mentioned curlicer, there may be as meny as 2000 species within
the park boundaries. This clearly illustrates how liitle the fungal
flora of Lount Hainier has been studied. It also suggests that no in-
dividual has succeeded in collectin~ a majority ot the fungal specics to
Le found in the pari.

The lock of a spring {lora ol tungl was surprising. However, the
spring {lora may usually be rather insigmiticunt in liount lLuinier becuase
of the lute melting of ilie snow. isven at the lower elevations the snow

i slow 16 aupart. Guepiniopsis alpimas, whichh is 1the predominunt spring

specien, appeared throughoutl most ol ithe summer at progrcecuively higher

elevations as the snow disappeared.  Thus, conditions were essentially

those of spring.

Coudank funed werc nnexpectedly rarc alvo. 1 Lhaow expected to

: . . Yo vy ] €8 ) g e . ) v peased 4 eare
find some twuenly speclos i the Paradise area buased on omy owa obusorvations
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at Logan Purs in Ulacier Nalional Park and hiller's (1966) observations

in the Three Sisters lWilderness Area in Oregon's Cascades. I particularly
searched for snowbaniz fungei in the Parkland Subzone {approximately 1770 m
to 2000 m). This is zbout the sume elevation as that at which liller
colleclteca. auverse condilions caused by the late melting snowpack ap-

parently reduced the mwber. Six snowbank related species were found:

Guepiniopsis alpirus
Gyromitra (iins

hyv - rophorus camarophvllus
Hy:rophorus oubdlplnub
Peziza sp. (varia?)
Cortinarius sp.

Seasonal Aspects

One tcature of the distribution of the fleshy fungi is the cx=—
istence of aspects. Yispect" is a buropcan term denoling the appearance
of a certaln genus or specles of tungus 1n relative abundance during a
season. aAbundunce of a genus imay be measured either by the aumber of
species or the number_of individual sporocarps. Fricarich {1940, cited
by Cooke 194%) while studying fungi near Vienna, sustria, distinguisned

trree major aspects: lussula in mid=swer, Iactarius vellereus in late

sumwer, and Lycena in late autumn. Cook's studies (1472) of lount

Shasta and Lassen Mational Park list Cortinarius, Russula, amanita,

Tricholomi, Loletus, and hamaria as the promineut genera after the tall

rains Only Tricholoma is not promineni in my collection or in the col-

.

lections of the other investigators.

Iuentification of aspects of genera uppears to be a valid approach
t¢ chuaraclerization ol fungal phenology. hkhany gunera are represeuatea by
cpecice,y but vhen total numbers ol individual sporocurp.s

a {eu commnon
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are concidered e a generic aspect they comprise a considerable element
ol the fungul flora. ior examnple, I made 36 collections representing 28

cpecies in the genus (ortinarius. No single species——few species of

Cortinarins vere collected more than once or twice—is conspicuous by

itcells  lowever, talien togetlier the specics of Cortinarius create a

strong impression that the genus is common.

Study of the collection dutes of tne genera I found in hount
Loinier shous two obvious putterns of distribution (Mig. 5). Nine gencra
have a clustering of ten or meore collections during which there is no
week without a collection. I consider these genera to be definite aspects
at leuast during the 1974 season (Iig. 6). hine gencra have a clustering
of seven or more collections during which there is no three-weelt period
without a collection. “These geners I cousider poscible aspects. These
are certainly generous limits and after several years of comparative
siudics could be restrictied to define fewer and more meaningful aspects.

Usring the criteria for genceric aspects, Quepiniopsis is the only

delinite speins aspect. s nentioned carlicse, Guepiniopsis alpinus,

vhiich 1o the only opocies copresented 1n this aspect, appeareu nealr re—
treating snowbanks throughout much of the summer. Pholiola which is a

<o

possible spring aspect also includes only one specices, Fholiota vecnalis.

Thrce delinite anpoects (,ama;hit:x, husoula, and Lﬁr:opuruorl) and one

posvible wupect (P.'u:inu) apneur in late august (Figce €)e  although thic
month tvics very dry-——morc thon 4 com belou the average=-the entire preceip—
jintion ror the month fell during the lhira weel. This ilnercase ia sotl
moislure precceded Sporocurp cmergence by one weck. 1n cuuition, the

Lte snoupiaels and the above-normal precipitation in July

Jrobe ne:dtiing or
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may have prevenled soil moisture levels from becoming too low for fructi-
Ficution. Upecies of all four of these aspects first appeareu in direct
sunlight in open areae wmong conifers. lkany of the amunita and hussula
specics uhich utlarted to emerge in late August aborted after reaching 2 to
¢ cm in heighil. Apparently soil meisture conditions were proper ior
growth «i this time, but low relative hwumidity may have prevented con—

tinueu cmergence.  amanits muscaria, Lhussula brevipes and Kussula

cascadensis were species that often aborted.

Barly Septeumber continued to be abnormally dry--9% cm below averag:.
almosi all of the precipitation fell during the first ten days of the

month. Boletus, Suillus, and Hanaria aspects emerged during this period.

These srecies, howevel, wele found in the densely lorested ureas where
temperaturcs woere severul degrees cooler tuwan in ihe more open arcus.

Since jmanitla, Lussula, Boletus, Sulllus, ana Lawaris are ihiought to have

mycorruizal relutionuhips with various conifers, it is possibile that these
Five cencra are benceiited during dry seusons by these ascociations.

Iyvcopuerdon wis round in very dry dulf unacr coniticr:s vhile Paxing uas

collected frum sanay coill in open dry sites. These genera scem to be
particularly well suited tor the dry period in aupust and Ueptember.

Lactorius, Gompnidius, Rocmateloma, and Cortinarius aspects

erer ool arouna the {iret ol October. Three possible aupecls also emergca

. . - . TN . % R + o Slcr s
at 1hig time: Coantuerellus, Iaccaria, anu Pholiolive agivin therte wus &

brict period of precipitation al this time which may have been enough to

trigger the eiwergence ol Lheoe acpecte.
T supects tad poncible aspects which emergud during suguut,

. DL L1 Lot it ing wishe abers ol nporocuar)s.
o plombasry cetobur verc not distinguiched nant i i
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Only in the latier Lalf of October anu the first half of Noveuwber did the
number of sporocarps greatly increase ws the amount of precipitation also
increéuaseds,  Three poseille aspects emerged at this time: ILycena,

Stropharia, ana Hebelom:. «11 three appurently require a high soil

moisture level und hich relative humidity.

Cooke (1955) mentions thint sporocarp emergence in the fall cor-
relates with the amount of precipitction or with a precipitation/tempera-
ture ratio rather than temperature alone. Since temperatures were very
close 1o normal in Kainier in 1974 (Fig. 3) the main factor aflccting any
variance 1in the emergence of sporocarps would probubly be precipitation.
This is consistent with the climatological graph shown in rigure 7. On
this graph of precipilation versus temperature are plotted the monthly

averuges for all previous years and the averages tor the summer and fall

of 1274. Lange's aspecis (1343) show.a decrease in the number of species
in carly august with the number of species increasing in late sugust and
eurly Septenlier. Dased on thio inTormation the aspects he uctectea vould
copenr somewhere above 0O° C and 7.5 cn of precipitation on tie cliniet—
ological crapi. The plot ol 1974 precipitation and tewperutures did aot
reach these optimum valucs until late October. althoupgh isoluted speci-
mens of vach genus were collected during the normal seuson, sporocarp
cmergence Lecume prolific oanly in lute GCeiohier. Sixteen ol the uspects
contimied to truit until miu=-November when night tempceratures ncared 0° C.

Tuus, my collection uata is congsistent with the precipitution/temperature

ratio suggested by Cooke.
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Figure 7

Precipitat ion/‘I'empera:ture Graph for
Longmire, Washington
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Altitudinal Disiribution

Since the precipitation during the 1974 collecting seascn was so
low, abundance of each species will have been altered. 1 detected three
groupings ol relative abundunce——infrequent, freguent, and common. In
the inlrequent group were 136 species collected only once and 37 species
collecled buice. Thowe cpecles considered frequent appeared three 1o
five tines ot different times or locations. There were 14 cpecics
gathered three times, 14 {found four 1imes, and 8 founa five timer. Those
species collected six or more times were categorized as common. fhis
group incluued three species discovered six times, {four that appeared
seven times, one collected cight times, and five thal werc found ten
Lines or more (Appendix ).

Irn orucr to determine a dictirvibutional paltern of species 1 have

n

usca only those whiclh I consider common (Fige 8). is mentioned ecarlier,

tne presence oi certain specilcs or generd of fungi may correlute with o

forest community, others witih the surtace litter layer, und still olhers

with type oi toil {(Hets 1432, cited by Cooie 1453).  Thus, some species

will Lo resiricted to ot Lorest community il mycorrhizul, while sowe
species will appear guite cosmopolitan in thier distribution. Gouwphidius

2. collecteu only in tine biestern llemlock Lone. Luccarin

Qreoronentis was

1nccibia, weemitoloms fusciculere, lussula xevampeling, jmsculs placita,

and Qolyrorus schieinitzii were Lound primuarily in the Puacific Silver pir

Since many specicc of ltmssula, Gomphidius, and loccuris are con—

a0ne.

idered mycorrhizal, it io possible that these species are mycorrhizal

Llude

with uestern hemloci, pacific silver Tir, or somc othesr altitudinally

Limiteua troee cpeetes and L would be ingiciabive ol o porticular wonc.
; e e ies .
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fussula enetica, however, appearcd throughout the lestern lHemlock and

Pacific Silver fir “ones. One common species of lunaria was collected
only in ihe lhountain liemlock Zone.

The Ll pine Zone wune considercd in this stuwy, but the snow uiu
not leave the vone during tle collecticn period. Preswnably in normal
years it would be possilile to collect in the area. However, killer (1966)
suggests that fruiting bodics may be infrequent in thic zone due tov harsh
climate anu thin so0il and auff layers. Iriedrich (1940, citced by Cooke
148) also statea that with increasing altitude, dencity of terrestrial
tungi decreases. sabove 1700 m (5600 tt.) he found only scattered speci-—

mens of particularly colu resistant species.
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CHAPTER IV
CONCLUSION

sinee the Nicunully kiver drainage in the southwest corner of
hount wainier Hationnl Furl is the only part of the park that has been
curefully collected, future studies should concentrate on other sections
of the parlt, Hopefully, such studies would be conducted during years of
normzl precipitation. oven with minimal amounts of rain three periods
of aspecis appear to have occurred-——one in mid=-August, one in early Sep—
tember, and one in early October. With future duta collection it may be
determinable whether, given adeyuate soil moisture, three periods of as—
pects will wlways emerge at these times, whether they will emerge sooner
vith normal rainfull, or wihwther the aspects will emergce in a steauy
progression without major breaks. It could a2also be expecleu thal a wore
promincnt spring {lora will occur with o normal winter's snowpuack. ur-—
ither studies will indicate ullether the largest number of sporocarps
emer, e in llovember or in Getober as outlined by Lance (194%).  saccording
1o Friecurich's (1940, cited by Cooke 1945) stulement that tungal populu=—
tions vary as soil moisture wvaricc, many of ithe aspecls will change both
in dominznce (1hat iz, numbers ol Sporocarps present) and in species com-
position. This will alco alter the altitudinal dictributions ot soume
cpecics. It iw impracticul to correlate altitudinal distribution with
forcut conmunity until at least thiec lo (Jive more scasons are researched.

at that time it may be determinuble whether distribution 1s based on

e
r
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altitude wlone cr whether some species are associated wilh certain torest
communities (in addition to tle known mycorrhizal relationships).
sbundance values will vary with a change in soil moisture as well.

wWith normal precipitation a fourih grouping of fungi could probably be
auded=——=npecies which are abundant. ‘lhese will be species with 15, 20 or

~more collections wt diiferent times and/or locations. Il is likely many
of" the spucics will be classitied in a higher abundance rating, e.g . those
in the fregquent group may he rated as commorn.

In future sludies further c¢labioration of the precipitution/
temperature ratio should be pursued. This appears to have some validity
for general sporocarp emergience such as occurred in lovember in hount
Huinicy.

FMinally, tungal phenology should be studiced in ithe Longwire
meadows arca where a variety of ifungl succeed one anolher as the bog-like

ures dries out throughoutl the summer and carly fall.
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COLLICTION DATA FROM MOUNT RAINIER
NATIONAL PARK
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Collection Data from Mount HRainier
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