"Nothing more than mushroom identification develops the powers of observation."
John Cage, INDETERMINACY .

How to Look at Fungi

Introduction

There exists an estimated 3 million species of fungi, with more being discovered every day! The number of Agaric
alone exceeds 10,000! These numbers are huge when compared to, say the 700 or so specied\wrbirds in
America and they provide the firslues that identifying mushrooms is more challenging than bird watching. In
addition to their vast numbers, the facts that most fungi only fruit for asket timeand are often separated into
differentspeciedased largely on microscopic differencésoandicates some of the difficulties encountered. Yet, in
spite of these difficulties (or perhaps because of them) mushroom identification is one of the mosteenjoyab
satisfyingand rewarding pastimes.

So howdoes ongyetstarted in identifying mushoms? Perhapiirst by admitting that you are ngbingto identify
every mushroom you find. You are not exgmingto identify half of the mushroomgou find without hours and
hours of work. Second, with many mushrooms you will have to Igweridentification standardandbe content
to identify thespecimen as poisonousAmanitaor a Russul@r a member of some other large groumgenusof
mushroomsMany of these groups contain hundreatthousandef speciesandeventheexpertshavetrouble
sortingthemout.

But while mushroom identification is not easy, it is possible. Many mushrooms have distinguishing features that s
them apart and it is possiblel@arnmost of the common mushrooms that you run into regularly. The key is
knowingwhatto lookfor.

Keep in mind that the mushroom is nothing mibr@n afruit, like anapple;the main part of the fungus lies beneath
the soil or in the woodrhe purpose of the mushroom isgioe off spores (microscopic seeds) and it is entirely built
around this purpose.

First you need to take the mushroom that you are lookiagd@put it into the broadest category tlyatu can. Here
aresevengeneral categoriedlot everythingfits neatlyinto oneof thesecategories but most dif. would be prudent
to look through this list and either say to yoursé&ltite,I've seen those" alselookforthesén a mushroom
identificationbookso thatyouwill knowthemwhenyouseethem [Notethatnoonegroupis edibleor poisonous.]

Gilled Mushrooms. These are the traditional "mushrooms" that one often finds. They have a stem and a cap and i
you turn thermover you'll see blades, or gills, radiatimgvayfrom thestem. In some the gifitructure is actually

only folds and not true gills or nearly absent altogether. In all these case they preurticeareafor thesporego
growonandbereleased. ‘

Boletes.These lookalmostthe sameas gilled mushroomgxceptthatwhenyou turnthem over therés only a
spongy lookingsurfaceWhen you look closethis surfaceis full of holescalled poresthatarethe openinggor tubes
wherethesporedevelop.

Toothed Fungi. In somecaseghese have theamebasicshape as the gillesiushroomsnd boletes (a cap
sitting on a stem). The only difference is that theyduceheirspore®nspikegpointingdownunderthe cap.

Polypores Theseareprimarily fungi thatgrow out from wood to fornshdves or large fleshy clustewghich drop
their sporeshroughpores (like boletes). Thesreoften toughand somdast for many years but also candsgtand
fleshy and do not last beyond a limited season.



Puffballs and Earthstars. As the name imply these are bafhaped fungor ball-shaped sitting on a sthke base.
They produce their spores inside the ball and puff them out when disturbed. You can find these in small sizes all the w:
up to a couple feet in diameter.

Coral Fungi. These looksomewhat likeocean coralThey areusuallya few inchegall and ad grow either on
groundor wood with manybranchegyrowing upwardThespores ar@roduced orthesebranches.

CupFungi. Thesearesmall(upto afewinchesn diameterflatsaucershaped mushroonteataren'tmuch
interestto the mushrooneater, but cabea fun challengé¢o theidentifier.

Morels and similar. Bothtrueandfalsemorelsarerelatedto thecupfungi, true morelsppeabriefly oncea
yearinthespring but some false morels appear throughout the &g morels have pits and ridges while false
morels often are smooth or have folds and can be brain or saddle shaped with hollow or chambered stems.

Now let'sconcentrateonthe gilled mushroomsasanexamgdeof the charactersof fungi and
techniques ofidentification. Most of whatis said will alsoapply to the boletes.

Spore Color
The first question you will want to answer is difficult to quickly answer in most cases: what color are the spores?
Since the spores are microscopic you just canodt | oo

To do this you must get white sheet of paper (some folks prefer halfwhite and halfblack paper), cut the stem off
the mushroom and place the cap with the gills down on the paper. Cover it with a cup or bowl. This works best wi
a more mature specimen. Hopefully within a few tsailhousands of spores will drop from the gills and leave a
deposit. Note the color of the deposit and this is the color you will check against the book or identification key you
are using. The problem with this is that it takes at least a few hours @wednifushroom is too dry, too mature or too
immature you may not get any deposit at all. Many experienced mushroom foragers will make an educated guess
based on the color of gills, but this often gives a false answer as gill color can change as thenmusttooes. If

you are really fortunate and find multiple mushrooms the ones above will often drop a spore deposit on the lower
ones or on the leaf litter below and this is your answer. Spore deposits fall into only a few color ranges so this alst
helps, bt some of these can be pretty closeésal mon | ook
you have to look closely and in good light.

Gill Attachment

The secondnostimportantfeatureof agilled mushroonis onethatyou maynotthink of with mostmushrooms:
gill attachmentHow are the gills attached tbe stem|f at all?Thereare twomain categoriesor gill
attachmentfreeandattachedWhenwesayamushroonmhasfreegills we mearthat thegills nevereachoverto
touchthestem.Thisis quitenoticeablén oldermushroomsstheres a smallareaaroundhestemwherethere
arenogills. It'ssometimesardeito seein youngemushrooms butill noticeableThesecondtategoryattached
gills,isfurtherdividedintodegreesf attachment: Ar¢hegillsjustbarelyattachedadnexed)®o thegillsrun
straightintothestem(adnate)®rdothegills rundownthestemfor alittle ways(decurrent) ¥ thisweren't
complicatedcenoughthereisone otler common possibility where the giligt short like they want to be free,
but nearthestem aredecurrent. Thesare callechotchedills.

Sohowdoyoukeepall of theseattachmentstraight™Mostpeoplgustdivide gill attachmenintofour
possibilitiesFree,Attached,Decurrentor Notched(wheret'sunderstoothatattached does not mean
decurrent or notched).



TheVeil

The nextgroup of features that you want to look for comes abouteasmtishroom is developingVhen a

mushroom starts growingtities not todry out, which is hardor the gills notto do because there is so much surface
area. A lot ofmushroomgaleal withthis problem by forming a vei(This isa thinlayerof tissue.)Soméimesthis

veil coversthe entire mushroom (the universal veilsometimegustthe cap (a partial veil), and sometimes there
are several veilgor layers)thatmay cover bothWhenwefind themushroom ofteit is olderandin manycases
theveil hasbrokenor vanishedSomeof thecharactershatit leavesehindare:

A volva, cup or bulb at the base of the stipe. Tiiwhere the veil that covered the entire mushroom was attached
It can have several shapes and often these shapes are imipadantifying the mushroom to species.

Patchesonthetopof thecapareremnant®f theveil thatcoveredhe capThesecanvanishquickly for some
kindsof mushrooms an@renot

A ring onthe stemis animportantpieceof evidenceLike thepatchesthe weathercantaketheseawayrather
quickly for somemushrooms, but a ring is very important, because it means that the mushroom dewéloped
aveil aroundts capattachedo its stem Sometimeshering canbethick andsometimes its justafew darkened
threadsonthestem.

Theveilitselfor veil remnantscanoftenbefoundin manymushroomstleastpartially attachedo the edgeof
thecap.Like thering,sometimest is thick andsometimewerythinlike aspider'sveb.

All four of thesdtemsareimportantwhenfound. Themostcommonfoundof thesds aring. Butif you see acup
atthebaseof thestemandfreeqills, youcanimmediatelyplacethemushroominto justafew groups:Amanitaor
Volvariella. Likewise, if you see a spiderwditke veil, you cansay(with afew exceptionsjhatthemushroom
youhaveis aCortinarius.

Another commen&aboutrings andveilsis that they are good places for sporegédtirapped. So byooking
closelyatthering or veil, you canoftenseeadustingof sporesandsavethetroubleof makinga spore print. The
same idrue about leaves under the caps as well as other mushgromisigup beneatkheiroldersiblings.

Stem Characters
Mostmushroom$avewhatwe call afleshystemIn afew caseshoweverit is athinnertougherstem.Thisis
usuallycalled acartilaginousstem.Other mushroomgo the other directionvith abig brittle stenthat

crumbledike dampchalk.

Anothervery importantharacteof thestemwhenit occursjs thelateralstem|.e.,thestemcoming outfrom the
sideof thecap.Thisis usuallyseernn mushroomgrowingontrees.

Other Characters
Therearemanyothercharactershatareusedn mushroomdentification-- toomanyto mentionhere A few of
themorecommonthingsto look for are:

Bleeding manymushroomsexudeajuicewhencutor broken.In particular,onegenera,
Lactarius,is identified primarily by this feature.

Bruising: Color changesan be important keys tdentifying species.

Liquefying: Onegroupof mushroomsthe inkycapshavethepropertythatthe cap and gillturnto liquid (ink) or
exhibit deliquessena@espartof theirsporereleasingnechanisr@ . hence t he name inky ¢

a



Getting Started
Keys

Sonowyou knowsomeof the thingstolook for. But who'sgoingtotell youwhattheymean?Sowhat ifit has
attachedills, a ring,andawhite sporeprint. Whatis it andisit edible?Thisis wherethebookscomein.

Gary Lincoff.National Audubon Society Field Guide to North American Mushrooms
Michael Kuoand Andrew MethverMushrooms of the Midwe&loes a great job covering
our area and has many of the newer names)

Teresa Marrone and Kathy Yeridllushrooms of the Upper Midwggtocket sized for the
field, great pictures and written for the citizen st

Roger PhillipsMushrooms of North Ameriqéarge book with many pictures and
comprehensive text for a large number of species)

Kent and Vera McKnightA Field Guide toMushroomsNorth America.

David Arora.Mushrooms Demystifigthas goodkeys, bufocused on the west coast)



KEY TO GILLED MUSHROOMS FOR BEGINNERS, byGary Lincoff

Gilled mushrooms have spore prints that can be placed in four basic color groups:
white to yellowish (called "white"), pinkish to salmon (called "pink"), yeHow

brown to rustybrown (called "brown"), and purplerown to purple:bJack to black
(called "blacK). There is also one mushroom wirh a distinctly greenish spore print
(Chlorophyllum molybdites, the Greespored Lepiota), and one with a distinctly
lilac-gray spore print (Pleurotus ostreatus, the dyster Mushroom).

WHITE-SPORED GILLED MUSHROOMS

1. Stemcentral

1. Stem absent, laterak, eccentric

13

2. Ring (skirtlike or band oftissue)on stem OR saclike cup at base of stem

or removable patches of tissuecap
2.NOringonstemor cupat baseof stem

3. Ring on stem OR cup at baseof stem
Cap margin striatéleated)
Cup present and ring present
Cup present but ring absent
-Cup membranous
Cupleathery, persistent
Cup absent but ring present

Cap margin smooth

Cuppresentmembranous
Cuppresentleathery

AMANITA
sect. Vaginatae
sect. Vaginatae
sect. Volvatae

sect.Amanita

sect.Phalloideae
sect.Volvatae

Cup absent but cap & stem showing remnants of universal veil, as tissue

fragments, powder, or warts

Stem bulbous, swollen

Stemrooting

3. Ring on stem but NO cup at basestém

4.Gillsfree
Mushrooms large, fleshy

Mushrooms whitespored
Mushroomgreenspored
Mushrooms medium to small
Mushroom Agaricudike
Mushroom Coprinudike

Mushroom with scaly cap

4.Gills attached taomewhatlecurrent

5.Gills brittle, crumbly or gills oozingmilk-like latexon breaking

5.Gills notasabove

sect. Validae
sectLepidella

LEPIOTA

Macrolepiota
Chlorophyllum

Leucoagaricus

Leucocoprinus

Lepiota
ARMILLARIA

~N O



6. Gills brittle orcrumblyonbreaking RUSSULA
Mushroomhard-fleshed white or stainingon bruisingor aging.
sect.Compacta
Mushroom not hardleshed
Cap yellowish, smelling like marzipamhenyoung, fetid when mature
sect.Ingratae

Capvariouslycolored matte sectRigidae
Capmostlyred,slimy, shiny sectRussula
6. Gills oozingmilk-like latexonbreaking LACTARIUS
Gills oozingorangeredor bluewhenbrokenmushroomsurninggreeniston
bruising sectDapetes
Gills oozing mild, whitdatex; mushroomserange to brownish orange darker
sect.Dulces
Gills oozingpepperyoracridwhitelatex;mushroomsvhiteto whitish,hard
fleshed sectAlbati
Gills oozingwhite latex,turningpinkish;mushroomsvith velvetlike brownto
beigecaps sectPlinthogali

Gillsoozingmild to acridwhite latex mushroors oftenfragrant,capsdry, matte
sect.Russulares
Gills oozingmild to acridwhite latex,sometimeshangingo yellowor purple;
mushroontapsitherslimytoshinyordryandfringed  sectlLactarius

7. Gills waxy or waxlike onrubbing HYGROPHORUS
7 Gills notwaxy 8
8. Capandstemfleshy;mediumto large 9
.8.Capfleshybutstemcartilaginousorrubbery 10
9.Gillsdecurrenteverslightly) CLITOCYBE
Gills forked see Cantharellus

Gills straight, not forked
Gills deeplydecurrent

Mushroomswhitish Clitocybe
Mushrooms bright orangelusteredon wood
: Omphalotus

Mushrooms honefprown, clustere@n the ground on buried wood
Armillaria tabescens
Gills barely decurrent
Mushrooms blue to tan; spore print pinkish tan, on the ground
Clitocybe nuda
Mushrooms pinkish brown to tan; gills pinkishlilac; sporeprint

white; on ground Laccaria
9. Gills notched astem TRICHOLOMA
10. Capfleshy,stemcartilaginoussmallto large 11



10.Capfleshy,stemfleshyto cartilaginoussmall 12

11. Capfleshy, stencartilaginous COLLYBIA
Mushroomdiny, attachedo tubers Collybiatuberosa
Mushroomdarge,rooting Oudemansielleadicata

Mushroomdarge,atbaseof trees;stemwith white, 'root'
Tricholomopsiglatyphylla

Mushrooms medium sized, orange Collybiadryophila
11.Capfleshy,stem rubbenhendable MARASMIUS
12.Cap& stemfleshy,small,typically onwood MYCENA
12. Capfleshy, stencartilaginous XEROMPHALINA
13. Mushrooms fleshyutrescent PLEUROTUS

Stemabsent

Spore print lilaegray Pleurotus ostreatus
Spore prinpink Phyllotopsis nidulans
Spore print white
Cap smooth Pleurotusspp.
Caphairy Lentinellusursinus

Stem lateral or eccentric
Stemshort stublike,mostlylateral.

Mushrooms smooth Panellus
Mushrooms hairy Panus rudis
Stemlong, eccentric
Singly, high intrees Hypsizygus
Clusteredon wood Pleurotus
13.Mushroomgough, leatheryowoody 14
14.Mushroontoughwoody seeLENZITES (under polypores)
14.Mushroomleathery see SCHIZOPHYLLUM (under chanterelles)

PINK-SPORED GILLED MUSHROOMS

I. Gillsfree 2
2. Gills attached 3
2. Cup present abolasefstem VOLVARIELLA
2. Cup absentonwood PLUTEUS

3. Gills long decurrent ahortdecurrent 4
3. Gills attached butotdecurrent ENTOLOMA

4. Gills longdecurrent CLITOPILUS



4. Gills short decurrent; mushrooms oftarassociation witthumbers of small,
whitish, balllike spheres Entolomaabortivum

BROWN-SPOREDGILLED MUSHROOMS

1. Stem absentateralor eccentric 2
1. Stemcentral 3
2. Stem absentnushroomssmall CREPIDOTUS
2. Stemlaterato eccentric,large Paxillusatromentarius
3. Membranousing present 4
3. Membranousingabsent 5
4. Gills free AGARICUS
Mushrooms gbparksgrasslands sectAgaricus
Mushroomsof parksorwoods
Staining yellow orbruising
Smellsof anise oralmondextract sect. Arvenses
Smells of creosote or medicine cabinet s¥emnthodermei
Stainingredonpeelingor bruising sect.Sanguinolenta
4. Gills attached PHOLIOTA
Mushrooms orwood
Clusteredrapusuallyscaly Pholiota
Clusteredcap & stenorange, smooth tinnatelyscaly  Gymnopilus
Singleto scatterednwood;capsmoothandhygrophanougdryingfrom brown
to yellow) Galerina
Mushroomson ground
Ringatmiddleof stem Rozites
Onwoodchips;ring highonstem Agrocybepraecox

5. Partialveil presenbr absenbutnoring onstem;atmostonly abandof colored

fibrils onupperstem 6
5. Notasabove 8
6. Gills coloredbecoming rustyprown CORTINARIUS
Mushrooms dry, violet; cagcaly sect. Cortinarius

Cap & stem slimy to shiny sect. Myxacium

Cap slimy;stemdry, often bulbous sect. Phlegmacium

Cap &stem dry;silvery-blue sect.Sericeocybe

Cap & stem dry; brownish sect. Telamonia

Cap & stemdry; gills redor orange sect.Dennocybe

Cap & sterdry; gills greenish yellow sect. Leprocybe
6. Gills gray-brown tobrown 7



7. Capslimy; shinyandstickywhendry

HEBELOMA

7. Capmostlydry withradialfibrils INOCYBE
8.Mushroom large, gilldecurrent 9
8. Mushroomssmall,fragile,gills notdecurent 10
9. Cap margirinrolled; cap yellowish Paxillusinvolutus
9. Capmarginstraight,capreddishgills yellow PHYLLOPORUS
10.Capflat, hemisphericalyellow Agrocybepediades
10. Cap dunceshaped, white to tan Conocybdactea
PURPLEBROWN TO BLACK-SPORED GILLED MUSHROOMS
1. Spore prinpurplebrown topurpleblack 2
I. Spore printmostlyblackish 4
2. Ring present orstem;whitecordlike ‘root' atbaseof stem -STROPHARIA
2. Partial veilpresenbutringabsent 3
3. Big clusters omwood NAEMATOLOMA
3. Single orsmallclusterson wood or soill PSILOCYBE
4. Capdeliquescingdissolvinginto blackink) COPRINUS
4. Cap nodeliquescing 5
5. Mushroomsondung;stemgenerallystiff PANAEOLUS
5. Mushrooms usually on wood PSATHYRELLA



Amanita DEVELOPMENT OF A
Terrestrial fungi, mostly in woods E EI) SE{R(XXW
(most mycorrhizal with trees). GIL W
Spore print is white (Spores smooth).
{Gill tissue divergent).
Universal Veil forming a volva,
Cap Smooth, or with warts or a patch.
Partial veil present or absent,

§nnulus (Ring) present or absent.
Gills white or pale in color,

s S ) RIBG (ANFULUS)
yplcally free, sometimes attached. £7F (REMOUNT OF
Stipe central, cleanly PARTIAL VEIL)
separable from cap.
cu® (VOLVa)
(REXNAXT OF

DRIVERSAL VEIL)

UHIVERSAL VEIL PIITIJI.L VEIL .

(COVERS ENTIRE {EXTENDS FROXN CAF EIGE

IMMATURE NUSHROON TO 3TaLX, COYERIRG GTLLS OF

IN THE "BUTTOR"™ STAGE) IMMATURE MUSHROOM) WARTS (17 PRESERT
ARE REWMANTS O
UNT¥ERSAL YEIL).

1. 2. 3. .
Volvas: Saclike Coller Cleft
L e T, %

Amanita species in Minnesota

4 A. brunpnescens
) variety brunpescens
variety pailids ‘f;f
citrins
flavoconia &
fulva *
geamata Indistinct
Iipaurats
ruscaria
variety formosa
variety alba
A. rubescens
A. vaginsts
. A. vernsas
A
A

nAaw
N
N S

M

- RN

1. . viross
é. wellsii

Limacells illinits - has glutinous universal veil,




AMANITAS
BIG FLESHY DEADLY BEAUTIFUL
OVER 100 SPECIES

Medium to large terrestrial fungi found mostly in woeds. CAP smooth orwith
waris or a cottony patch or other remains of the voilva. GILLS typically white,
creamy, or yellow; close, attached or free. STALK central, usually holiow or
stuffed, cleanly separable from cap. VEIL (inner) usually present, forming a
mcfnbranous ring on stalk. VOLVA usually present as a sack, rim, collar. or
series of concentric rings at base of stalk. SPORE PRINT white. Spores
smooth, amyloid or notamyloid. Gill hyphae divergent (at least when young).

FRUITING BODY
o Stipe and cap cleanly separate (like ball and socket)

e Cap may have patches or warts (Remnants of universal veil)
Membranous to cottony to powdery
Patches or warts may wash of leaving a smooth surface

GILLS (LAMELLAE)
e Free—usually, but may be finely attached in some

¢ Truncate to attenuate

e Lamellar tissue divergent—a unique feature of amanitas

ANNULUS (RING)
e Present—Skirt-like veil to evanescent ring

e Absent— species were included in former genus amaniropsis

SPORES
e Pale colored spore print--White to slightly eray
» Amyloid or inamyloid in Meltzers--basis for subgenera

» Globose to elongare-ellipsoid. smooth

HABITAT
* Most mychorrhyzal

e Some with conifers: some with oak/deciduous

VOLVA
o Membranous saclike—forming a sheath around the base of the stem

o Friable-interwoven—forming scales. concentric rings or collar at top of volva

<z H i 5 , @
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