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What Is This?
The idea here is to assemble under a single cover material that may not

be readily available to amateur mycologists. This is a hit-or-miss collection
of pieces that have appeared in the bulletin of the Boston Mycological Club,
have been used as handouts in beginner and advanced courses, or are simply
the product of the imagination. Some of these pieces may be of use to
beginners, others are meant for those who have considerable experience with
mushroom identification. 

We welcome input from one and all in the form of comments, additions,
corrections, pieces for the future, etc.
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A Word for Beginners
Collecting mushrooms for the pot is different than collecting them for

study. You may not be able to identify specimens you found on the spot, but
may wish to learn what they are. Below are pointers about how to collect for
these two purposes, studying and eating. Whatever your purpose at the time,
do not collect specimens unless you have a likely use for them. Do not
become a sylvan vacuum-cleaner; rather, leave unneeded specimens behind
for others to enjoy. Practice good conservation and show regard for the
environment.

For study purposes . . .

w Collect the whole specimen, including the base of the stem (do not cut
off!). This may require digging in the soil or wood around the specimen and
removing it together with some of the substrate. Gently discard most of the
adhering dirt, leaving intact, insofar as possible, any structures, such as cups
or “roots”.

w Handle the specimens as little as possible. Mushrooms do not reveal
their identity by being squeezed, whereas rough handling will almost always
obliterate essential characteristics. 

w Make field notes on any suitable piece of paper. Include your name, date,
and the terrain (fields, woods) where the specimens were found. If in the
woods, make a note of the trees in the vicinity and include a leaf or two of the
nearest tree or shrub. Note if the specimen emits any odor.

w Collect only fresh specimens and include, if possible, young ones as well
as mature ones. If possible, pick six or so specimens in various stages of
development. Do not practice “necromycology” but leave old, maggot
infested specimens behind. They are often of little use in identification. 

w Place the entire collection of a given species in a brown or wax paper bag
or a wax paper square to be rolled up and twisted at the ends.

w Members of the BMC identification committee are available on Sunday
walks and Monday identification meetings to help you identify specimens.
Don't be surprised if they cannot immediately zero in on the species name,
even though they will often know the genus or the family to which the
specimen belongs. Thus, even if you can't tell the species, it is very useful to
be able to place the specimen within the wider groups. At the beginning, try to
learn the larger group (e.g., white spored agarics, boletes, coral fungi,
puffball, etc.) to which the specimens belong. 

- 2 -



w Instead of asking first “Is it good to eat?”, begin by posing the question
“Would I recognize this mushroom if I saw it again?” Otherwise, what good
would it do to know if the specimen is edible or not?

For eating purposes . . .

w Collect only specimens that you are sure about, either from previous
experience (beware of look-alikes!) or because an experienced person has
identified them for you. Keep in mind that experience in other parts of the
world is insufficient to identify with certainty the mushrooms of this region.
Serious errors (death!) have been committed because identification was
based on experience in Europe or Asia. Much as you should enjoy wild
mushrooms, they are not worth taking a chance.

w Clean the specimens as much as possible after picking, removing dirt
particles. Cut off the base of the stem where soil adheres. Place specimens of
the same species in the same portion of your basket or in a paper or wax bag.
Do not mix species.

w Collect only fresh specimens with no or very few maggot holes. Place
them upside down in your basket, as maggots tend to travel upwards.

w If you wish to eat a mushroom for the first time, do not gorge yourself!
You may cook up the whole collection, but try only one or two bitefuls. Keep
the rest in the refrigerator or freezer for subsequent use, if nothing untoward
happens. Should you find a huge collection of a given species, do not feed the
whole neighborhood (even small bites) without utter certainty of what you are
doing. 

w Never feed anyone else a lot of mushrooms they have not eaten before.
They may be allergic even to otherwise “safe” species.
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When and Where

When

The New England high mushrooming season is usually between mid-July
and early October. However, the yield of mushrooms is mainly dependent on
the rainfall. A series of good, soaking rains will ensure a lot of mushrooms
almost any time during the season, but this does not happens every year.
“Great years”, with lots of rain over a long period of time, occur perhaps only
once or twice in a decade. Warm and wet weather in October and even
November makes mushrooming still worthwhile.

There is often a flush of mushrooms in mid April to May. Some
mushrooms, e.g. the morels, are found only during this time. Again, rainfall
and temperature are all important. In the late fall and during a winter thaw you
may find a variety of interesting mushrooms (including edibles such as
oysters, velvet foot Christmas mushroom, chicken mushrooms, etc.) Almost
all these stragglers grow on wood.

Where

Mushrooms grow on almost any patch of woods, pasture or lawn.
Although there is some overlap, different species tend to grow in forests and
in open spaces. Deciduous woods and evergreens also support generally
different mushroom floras. 

The deeper the woods, the better they retain moisture. Thus, if the
weather has been dry, it is unlikely that you will find much in open spaces or
thin woods. Go for the wet parts of the woods, e.g. ravines, runoffs. On the
other hand, with abundant rain fall you do not have to travel far. With enough
rain, the forests in the towns girthing Route 128 can be wonderful picking
places, as can cemeteries and playing fields, or even your own lawn. 
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The Big Groups 

This listing does not follow any accepted taxonomic system. It is meant as a
study aid, not as a taxonomic truth, but, then, is there such a thing? 

The Fungi are divided into several groups, among them are the 

Ascomycetes (morels, pezizas, earth tongues, yeasts, etc.)

Basidiomycetes (“regular” mushrooms, etc.), divisible into:

Gilled mushrooms
(see keys starting on p. 10)

Not-gilled mushrooms

Boletes 
(soft, pores underneath, see key starting on  p.17)

Chanterelles and allies
(e.g., horns of plenty)

Corals
(clavarias)

Polypores
(bracket fungi)

Hydnums
(toothed mushrooms)

Gastromycetales
(puffballs, earth stars, stinkhorns, bird's nests)
(see general key on p. 22)

Jelly fungi

Others

Slime molds (Myxomycetes) are not fungi and their taxonomic
location is uncomfortable. They are often grouped with the Protists.

Lichens are symbionts of algae and fungi (often ascomycetes,
sometimes basidiomycetes).
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Terms to know 

You may wish to look these up and fill in the definition in the space
provided. Where appropriate, consider making a drawing

Amyloid, inamyloid (not-amyloid)

Annulus

Ascus(-i)

Basidium(-a)

Cartilaginous

Cespitose

Cystidium(-a)

Eccentric

Fibrillose

Floccose

Fruiting body

Genus

Mycelium

Pileus(-i)
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Species

Tomentose

Umbo, umbonate

Veil

Viscid

Volva

Zonate

Relating to gills:

Adnate

Broad

Free

Decurrent

Distant

Sinuate
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New England Mushrooms 
That Are Both Common And Distinctive

You may use this list to define your goals. If you stick with
mushrooming, you should be able to recognize most of the species below
after your first year “on the job.” You may want to check them off as you
become confident that you can recognize them. Please notice that this list is
highly subjective. The list does not include many very common mushrooms
that do not have easily distinguishable features. Even experienced
mycologists have trouble identifying certain species even though they may be
abundant in a given region.

+++ = delicious
++ = fair
+ = tasteless or dubious
P = poisonous
? = unknown edibility

Group Names of species Edibility1

Light spored agarics (You should be able to recognize all amanitas to genus)
Amanita brunnescens (brown staining, clef bulb) P?
Amanita citrina (flaring bulb) P?
Amanita flavoconia/frostiana (yellow-orange) P?
Amanita gemmata (straw colored remnants on cap) P
Amanita muscaria (“fly agaric”) P
Amanita virosa/verna (white, “death cup”) P, deadly
Amanita fulva (ringless amanita) edible, not recommended
Armillaria mellea (“honeys”) ++
Cantherellus cibarius (“chanterelle”) +++
Clitocybe clavipes (bulbous base of stipe) +
Laccaria laccata (little, flesh colored) +
Lactarius vinaceorufescens (milk turns yellow) ?
Lactarius hygrophoroides (broadly spaced gills) ++
Lepiota americana (red-bruising parasol) ++
      (but may be confused with little deadly lepiotas)
Lepiota procera (“parasol mushrooms”) ++
Marasmius oreades (fairy ring mushroom, on grass) ++
Pleurotus ostreatus (“oyster mushrooms”) +++
Russula emetica (and others, bitter) P
Russula virescens (and other green ones) +

Boletes 
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Tylopilus felleus (black reticulation on upper stipe) bitter
Suillus granulatus (slimy, granules on stipe) +
Leccinum scaber/aurantiacum (dry, scales on stipe) ++

Pink spored agarics 
Pluteus cervinus (grows on grass off buried wood) +
Entoloma abortivum (cauliflower-like abortive forms) +

Light brown spored agarics
Cortinarius iodes (slimy, shiny violet) ?
Paxillus involutus (gills peel off the cap easily) ?

Dark spored agarics
Agaricus campestris (“pinkies”, field champignon) +++
Coprinus comatus (“shaggy mane”) ++
Coprinus micaceus (common “inky cap”) ++

Puffballs
Lycoperdon perlatum (small puffball) +
Scleroderma vulgare (“earth ball”) P
Calvatia craniformis/cyathiformis (medium size) ++
Calvatia gigantea (large) ++

Brackets
Trametes versicolor (“turkey tails”) leathery
Piptoporus betulinus (“birch polypore”) +
Polyporus squamosus (“dryad’s saddle”) +
Laetiporus sulphureus (“chicken mushroom”) ++
Grifola frondosa (“hen of the woods”) ++
Ganoderma applanatum (“artist’s fungus”, “conch”) woody

Hedgehogs
Hydnum repandum ++

Ascomycetes
Hypomyces lactifluorum (“lobster mushroom”) ++
Morchella elata (“morels”) +++
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Families and Genera of Gilled Mushrooms2

LightArmillariella, Asterophora,
Baeospora, Cantharellula,
Catathelasma, Clitocybe,
Cystoderma, Flammulina,
Hohenbuelia,
Hygrophoropsis, Laccaria,
Lentinellus, Lentinus, Lepista,
Leucopaxillus, Lyophyllum,
Marasmius, Melanoleuca,
Mycena, Omphalotus,
Panellus, Panus, Phyllotopsis,
Pleurotus, Tricholoma,
Tricholomopsis, Xerula

Tricholomataceae

LightLactarius, RussulaRussulaceae

WhiteChlorophyllum, Lepiota,
Macrolepiota,
(Chlorophyllum green)

Lepiotaceae

LightCamarophyllus, Hygrophorus,
Hygrocybe

Hygrophoraceae

White to brownCantharellus, Craterellus,
Gomphus

Cantharellaceae

WhiteAmanita, LimacellaAmanitaceae
Light colored spores (white and light shades of yellow or brown)

Spore ColorGenus or GeneraFamily
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Dark brown or
violet.

Hypholoma, Pholiota,
Psilocybe, Stropharia

Strophariaceae

Black or purplishChroogomphus, GomphidiusGomphidiaceae

Dark brown or
black

Coprinus, Panaeolus,
Psathyrella

Coprinaceae

Brown (some
light)

AgaricusAgaricaceae
Deep Colored Spores (dark brown, purplish or black)

Brown (various
shades)

Paxillus, PhylloporusPaxillaceae

Brown (various
shades)

Cortinarius, Crepidotus,
Galerina, Gymnopilus,
Hebeloma, Inocybe, Naucoria

Cortinariaceae

Brown
(some dark)

Agrocybe, Bolbitius,
Conocybe

Bolbitiaceae
Light Brown Spores

Pink to brownish
pink

Pluteus, VolvariellaPluteaceae

PinkClaudopus, Clitopilus,
Entoloma, Leptonia, Nolanea

Entolomataceae
Pink Spores
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Common White Spored Agarics

(“made of shellac or
wax”)

Laccaria

(“small coin”)CollybiaSometimes twisted,
cartilaginous stem

(from Greek for fungus)MycenaSmall, wide gills, usually in
troops

(“withering”)MarasmiusReviving after wetting dry
specimens, small

(“hairy fringe”)TricholomaContorted cap, notched gills

(“sloped cap”)ClitocybeDecurrent gills, funnel-shaped
Harder ones (fewer outstanding morphological characteristics)

(“side ear”)PleurotusEccentric stem, usually on
wood

(“water-carrier”)HygrophorusWaxy gills, usually colorful

(from “milk”)LactariusBrittle, milk

(from “red”)RussulaBrittle, no milk
Not ringed

(“a scale”)LepiotaRing robust, detachable, no
volva, gills free

(from “bracelet”)ArmillariaRing, no volva, gills attached

(from Mt. Amanos)AmanitaRing, volva, “busy bottoms”
Ringed

Name derivationGenusCharacteristic
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Brown and Dark Spored Agarics3

Note: some of the characteristics in this key need to be examined with a
microscope.

Bolbitiaceae
Agrocybe
Bolbitius
Conocybe

Spores smooth, with distinct germ pore,
rust-colored, not discoloring in concentrated
sulfuric acid.

Cystidia always on gill margin, on gill face in
some.

Agaricaceae
Agaricus

Gills free, annulus, spores nearly black.
Cystidia present or absent.

Paxillaceae
Paxillus
Phylloporus

Gills easily separated from cap flesh.

Gomphidiaceae
Chroogomphus
Gomphidius

Gills thick and waxy, spores smoky black,
elongate.

Cystidia on face & margin of gills.

Coprinaceae
Coprinus
Panaeolus
Psathyrella

Spores dark brown or black, without germ pore,
at times discoloring in conc. sulfuric acid,
gills typically mottled.

Cystidia frequent both on margin & gill faces,
often large.
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Strophariaceae
Hypholoma
Pholiota (after Stuntz)
Psilocybe
Stropharia

Spores smooth, purple-black to black, often with
no a germ pore, usually on wood.

Cystidia on gill margin, freq. also on face.

Cortinariaceae
Cortinarius
Crepidotus
Galerina
Gymnopilus
Inocybe
Hebeloma
Naucoria
Phaeocollybia
Pholiota
(after Largent & Baroni)
Rozites
Tubaria

Spores shades of yellow-brown or rust-brown,
without a germ pore, ornamented in some.
Fruit body terrestrial or on wood.

Cystidia absent or on gill margin,rarely on gill
face.

Glossary:

Cystidia: sterile cells projecting from the face of gills, stems, caps.

Germ pore: a flat or hollow part of a spore through which the hypha
will germinate.
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Simplified Key to the Cortinariaceae4

Some of the characteristics need to be examined with a microscope

Gymnopilus
Fruit body on wood, brightly colored; taste bitter;

cap surface becoming black in 10% KOH
7.

. . . . . . . .

Galerina

Fruit body having one or more of the following
features: looks like a mycena, has slender,
cartilaginous stipe, has dotted or warted spores
without a plage and clamps absent, has smooth
spores

7.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

7Cortina absent, even in the youngest stages6. . . . . . . . . . . . . . . . . . .
CortinariusCortina present, at least in young stages6. . . . . . . . . . . . .

Naucoria

Pileus dry, rarely moist to lubricous to subviscid;
pileocystidia inflated; gill cystidia present or
absent; spores punctate-roughened

5.

. . . . . . . . . . . . . . . .

Hebeloma

Pileus distinctly viscid, cystidia on cap cylindric;
no cystidia on gills; spores dotted-roughened to
warty

5.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

6
Spores bright rust-brown, orange brown, 
 or rich, dark rust brown

4.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

5
Spores dull, cinnamon-brown, yellow brown, 
 fuscous brown, or reddish brown

4.
. . . . . . . . . . . . . . . . . . . . . . . . .

4Fruit body with central to eccentric stipe3. . . . . . . . . . . . . . . . . . . . .
Crepidotus

Pileus sessile and laterally attached or at most with
short, lateral stipe

3.
. . . . . . . . . . . . . . . . . . . . . . . . . .

6Spore walls smooth, not ornamented2. . . . . . . . . . . . . . . . . . . . . . . .
3Spores dotted-roughened, spinulose or warty2. . . . . . . . . . . . . . . . . .

2Spores not as above1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Inocybe

Spores angular-knobby or with peg-like spines or
large rounded knobs

1.
. . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Simplified Key to the Strophariaceae5

Some of the characteristics need to be examined with a microscope

PholiotaNot with the above combination of features5. . . . . . . . . . . . .
Kuehneromyces

Pileus strongly hygrophanous; pileal margin
translucent-striate; hyphae of the pileipellis not
gelatinized; spores dull brown in KOH and
truncate with a broad pore

5.

. . . . . . . . . . . . . . . . . .

5Pleurocystidia absent4. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Pholiota

Pleurocystidia present, often in the form of
chrysocystidia

4.
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Hypholoma
Stipe with or without an annulus; pileipellis with a

subcellular subpellis
3.

. . . . . . . . . . . . . . . . . . . . . . . . . .

Stropharia
Stipe with an annulus and pileipellis without a

subcellular subpellis
3.

. . . . . . . . . . . . . . . . . . . . . . . . . .

Psilocybe

Chrysocystidia absent. Stipe dry; ring, if present,
not glutinous; pileipellis without a subcellular
subpellis

2.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

3Chrysocystidia present2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4

Spores various shades of brown to as dark as
tobacco brown, but if purple-brown to a deep
chocolate-brown, then with a narrow, poorly
developed germ pore

1.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2

Spores deep lilac to a deep chocolate purple-brown
to black, often truncate and with a broad germ
pore

1.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Glossary:

Chrysocystidia: cystidia that turn yellow in dilute alkali solutions and may
be yellow to begin with.

Pleurocystidia: cystidia on the face of gills.

Pileipellis: the layers of the outer surface of the pileus.

Subpellis: the lowermost layer of the pileipellis.
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Key to 25 Boletes Common in this Region
Based on Stipe Characteristics

Jarmila Hrbek (1977)

bicolor

3. Stipe sometimes reticulated above, mostly
finely floccose-punctuate, yellow above, red
below; flesh slowly changing to greenish blue
and only slightly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

miniato-olivaceus

2. Stipe faintly reticulated above or sometimes to
half length; flesh turns instantly blue when
wounded . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

speciosus1. Stipe finely reticulated full length . . . . . . . . . . . . . . . . . .

B. Tubes Yellow with Red Pore Mouths; flesh turns
blue, cap some shade of orange-red; stipe yellow
with shades of red

pallidus

4. Tubes turning olive, bruising dull blue to
brownish; flesh unchanging or slightly bluish;
stipe lightly reticulated above; light gray all
over, turning rosy buff or dark brown with age . . . . . . . . . .

plumbeoviolaceus

3. Tubes slowly turning pinkish; stipe slightly
reticulated only above; olivaceous-purplish
gray all over; taste bitter . . . . . . . . . . . . . . . . . .

felleus

2. Tubes soon turning pink to deep flesh; flesh
and tubes bruising pinkish-brown; cap color
variable, from chestnut to purple-brown; taste
bitter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

edulis

1. Tubes changing greenish yellow, stuffed when
young; flesh unchanging; cap color variable,
some shade of brown; taste nutty and mild . . . . . . . . . . . . . .

A. Tubes White

I. STIPE RETICULATED

- 17 -



affinis var. maculatus
2. Cap pale brown with whitish or yellowish spots,

otherwise same as affinis . . . . . . . . . . . . . . .

affinis1. Stipe tapering downward with pointed base . . . . . . . . . . . . . .

A. Tubes Whitish; Cap chestnut or brown, lighter with
age; stipe whitish; flesh unchanging or slowly to
yellow

III. STIPE GLABROUS TO PRUINOSE, STREAKED
REDDISH-BROWN, RARELY RETICULATED

erythropus
2. Stipe has no reddish-brown velvety hairs at base

and is minutely dotted . . . . . . . . . . . . . . . . . . . . . . . . . .

subvelutipes

1. Stipe furfuraceus with reddish-brown velvety
hairs at base; pores near margin turn lighter,
sordid-red to yellowish-red . . . . . . . . . . . . . . . . . . . .

A. Tubes Yellow; Pores Orange to Red; Cap yellowish to
orange or reddish-brown; stipe yellow with
reddish-brown markings; flesh yellow changing
quickly to blue when wounded

II. STIPE DOTTED TO FURFURACEUS, RARELY RETICULATED
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chromapes

1. Stipe scabrous-granular, rosy above and bright
chrome yellow base; cap pink to pale red,
fading pale tan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

B. Tubes whitish, turning brown with age; Flesh
unchanging, rarely faint bluish tinge

aurantiacum complex
2. Stipe markings vary from orange, brown to

almost black; cap is orange to orange-brown .

scaber
1. Stipe strongly marked with dark fibrous dots;

cap color from tan to dark brown . . . . . . . . . . . . . . . . . . . . .

A. Tubes whitish, turning sordid when bruised; Flesh
changes to varying degrees of gray-blue or greenish
when cut

V. STIPE SCABROUS AND/OR DOTTED

ornatipes

1. Flesh light to deep yellow, turning smoky-gray;
stipe yellow to yellow-brown, darkly
reticulated all over; cap varies from
grayish-brown, yellowish-brown or
olivaceous-brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

B. Tubes Deep Yellow to Golden with Olive Tinge

frostii

1. Pores deep red; flesh whitish to yellow,
changing to blue-green; stipe blood red,
reticulated entire length, with yellowish stains,
more so towards base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A. Tubes Straw to Greenish Yellow, Turning Blue

IV. STIPE SHAGGY AND LACERATED WITH RETICULATING
PLATES
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castaneus
1. Flesh unchanging; smooth all over,

chestnut-brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

B. Tubes Cream, Changing to Yellow

cyanescens

1. The entire fruiting body is pale straw color and
turns indigo blue wherever slightly touched;
stipe has clay to cinnamon-buff squamules
entire length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A.Tubes Cream, Then Olive-Yellow, Turning Quickly
Blue

VII. STIPE DISTINCTLY HOLLOW (OR WITH STUFFING)

chrysenteron

2. Tube mouths stain reddish-turning blue when
rubbed; stipe pale yellow or buffy above,
rhubarb-color in great part; cap drab to chestnut
brown, surface dry, cracking, showing red
where exposed . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

badius

1. Flesh whitish with yellow stains, sometimes
turning greenish near tubes; stipe yellow or
whitish, yellow below and often curved,
minutely dotted, often slightly reticulated near
top; cap varies from chestnut to purplish-brown
and viscid when young . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

B. Tubes Yellow, Turning Blue-Green

subtomentosus

2. Flesh turning slightly greenish; stipe lined and
dotted; cap varies from yellow-brown to
brownish-olive, surface dry, cracking, showing
yellow where exposed . . . . . . . . . . . . . . . . . . . . . . .

subglabripes

1. Flesh pale to deep yellow, becoming whitish
with reddish-brown stains; stipe lined and
dotted; cap varies from chestnut to
purplish-brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A. Tubes Yellow, Turning Olive Yellow to Brownish;
Stipe yellow with reddish markings; cap various
shades of brown

VI. STIPE LONGITUDINALLY LINED AND/OR DOTTED
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luteus

1. Flesh cream color, turning pinkish; stipe
sometimes greenish at top; stipe yellowish or
darker above, whitish toward base, splotched
with brownish or black gluten; cap dark brown,
tan, or reddish-yellow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

B. Stipe with Annulus

americanus

2. Flesh yellow turning pinkish-brown when cut;
stipe yellow with reddish-brown droplets; cap
chrome yellow with red splotches . . . . . . . . . . . . . . . .

granulatus

1. Flesh pure white to pale yellow; stipe pale
yellow to whitish, lighter above, brownish when
rubbed, with pinkish droplets; cap reddish to
dull tan with streaks of gluten . . . . . . . . . . . . . . . . . . . .

A. Stipe Without Annulus

VIII. STIPE VISCID, DOTTED WITH VISCID DROPLETS
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The Gastromycetes 
(puffballs, earth stars, bird's nests, stinkhorns)

Listed by Mode of Spore Dispersal

Stinkhorns and their allies 
(Phallales)

Phallus,
Dictyophora,
Mutinus
Pseudocolus

Insects

The bird’s nests
Cyathus (“cup”)
Crucibulum (“crucible”)

Raindrops directly

Small puffballs
Lycoperdon (“wolf’s fart”)
Scleroderma (“hard skin”)

Chambered
Pisolithus 

Slimy stipe
Calostoma (“pretty mouth”)

“Clear the way” (push forest duff off the
top of fruiting body)

Geaster (“earth star”)

Rain + bellows action

Big and medium-sized puffballs
Calvatia (from “bald”)

Wind

Genus (with derivation of name)Dispersal Mode
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Spores Help Tell Mushrooms Apart6

(some of the time)

To many amateurs, the microscope is not a simple and user-friendly
instrument but a forbidding machine best left to advanced mycologists. Too
bad, as nothing could be farther from the truth. A minimum amount of
microscope know-how may help immensely in mushroom identification. It is
true, however, that little has been written on the use of the microscope for
beginners. Here is a modest attempt to make life easier for those who are
willing to venture into the land of 400-fold magnifications. I will deal only
with the simplest objects that can be studied, the spores.

What Good Is Looking at Spores?
Be aware that looking at spores is not uniformly useful. In many cases,

examining spores is a quick way to assign a specimen to a family or a genus.
In other instances, this examination only serves to tell you what the
mushroom isn’t, in other words, to exclude large groups from consideration.
A large number of genera have spores that look pretty much alike, i.e., they
are elliptical and have a smooth surface (although they may differ in
dimensions). For this reason, the scheme presented below is practically
useless for certain large groups of mushrooms, such as the
Tricholomataceae. In addition, spore characteristics alone rarely reveal the
species of the mushroom.

On the positive side, microscopic examination of spores is an easy thing
to do and little is lost by trying. Looking at gross morphological
characteristics and reaction to iodine (as in Melzer’s reagent) calls neither
for much experience nor for specialized equipment (other than a decent
microscope, slides and cover glasses). It takes some practice but this is easily
acquired. Here is what you need to do: obtain a spore deposit, place some of
the material on a slide in a drop of Melzer’s, and examine it with the high dry
objective (usually 40x) or the oil immersion lens. Some spores have surface
ornamentations that are seen best under the oil immersion objective . 
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Making a Spore Print
Listed below are characteristics of spore morphology that can be

determined relatively easily and that are helpful in sorting out some of the
gilled mushrooms common in the U.S. The mushrooms are grouped by the
color of their spore deposit, thus making a spore print is inevitably the first
step. The intrinsic spore color as well as the Melzer reaction is best
determined by scraping together into a pile the spores from a spore print
made on a microscope slide or a piece of plastic. Avoid using paper or
cardboard since vigorous scraping of a spore deposit may carry bits of paper
with it, which give a strong color reaction with iodine. If the specimen does
not drop spores, it is often possible (with some practice) to distinguish
spores on a section or a squash mount of the gills. 

What Should You Expect To Learn?
The scheme presented below is based on simple distinguishing

characteristics that should help you decide the group to which a specimen
belongs. As with all things mycological, there are exception to the
generalizations in this scheme. Serious students of a mushroom should not
stop here but should observe other morphological characteristics in greater
detail. The drawings show general examples of the various types of shapes and
surface ornamentations. Within a genus, however, great variations in overall
size and shape are possible. As an example, Amanita spores are always
smooth (non-ornamented), but in some species they are round, in others
elliptical, and may differ two-fold in length, from 7 to 14 micrometers (µm).

The Amyloid Reaction
A word about the amyloid reaction, which is due to the presence of

starches (which turn blue with iodine). Strongly amyloid spores, such as those
of Amanita virosa, give an intense bluish (nearly black) reaction when tested
en masse on a thick deposit. Individual spores, on the other hand, do not have
much color each and look barely colored when seen under the microscope.
Still, the bluish tinge of amyloid spores can be detected under the
microscope as long as the instrument is used properly. This point needs to
be emphasized since there is a tendency, even among experts, to “focus and
look” without correctly aligning the microscope and its light source. This can
lead to optical and intellectual distortions. 
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The Proper Use of the Microscope

In order to use the microscope properly, the instrument should be used at
maximal optical aperture. This is how to achieve it:

1. Focus on the object.

2. Remove the eyepiece, open the iris diaphragm fully, and, if the
microscope does not have built-in illumination, align the light
source and the mirror.

3. Raise or lower the condenser to get the broadest and most uniform
disk of light seen when peering down the eyepiece-less tube. If
the light is too strong, reduce the intensity of the source but do
not move the condenser or close the iris diaphragm. 

4. Replace the eye piece.

5. If spores cannot be seen for lack of contrast (i.e., they are too
translucent), close the iris diaphragm to the minimum extent
necessary to make out the object. If you close the diaphragm too
much (or if the light path is improperly aligned) colors will be
distorted, thus yielding misinformation.

It is useful to compare the spores under study with those from a
distinctly non-amyloid species. If two spore types are morphologically
distinct, they can be mixed and observed in the same preparation.
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Distinguishing Features of the Spores of Common
Gilled Mushrooms

APluteus, VolvariellaSmooth, elliptical

Lepista (round on end view)Slightly bumpy,
elliptical

EEntoloma, Clitopilus, RhodocybeAngular or
elongated

Pink spored

AAll others (Hygrophoraceae, most 
Tricholomataceae, about half the
Amanitas)

Non amyloid,
smooth

DLaccariaNon-amyloid,
spiny

AAmanita (about half), Armillaria,
Baespora, Catathelasma,
Cystoderma (some), Lentinus, Mycena
(some), Panellus, Xeromphalina

Amyloid, smooth

CRussula, LactariusAmyloid warts
and/or ridges

BLeucopaxillus, Melanoleuca,
Lentinellus

Amyloid, rough

ALepiota (some), Macrolepiota,
Chlorophyllum

Dextrinoid
(reddish in
Melzer's)

White or light spored genera

TypeGeneraFeatures
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HChroogomphus, GomphidiusElongated,
spindle-shaped

GInocybeAngular to
star-shaped

BCortinarius, GalerinaWarty

AAgaricus (most), Chroogomphus,
Cortinarius, Crepidotus, Galerina,
Gomphidius, Gymnopilus, Hebeloma,
Hygrophoropsis, Inocybe, Paxillus,
Phylloporus, Rozites

Without germ pore

FAgrocybe, Bolbitius, Conocybe,
Coprinus, Hypholoma, Panaeolus,
Pholiota, Psathyrella, Psilocybe,
Stropharia

With germ pore
Light brown and dark spored

These drawings highlight the special features of spores. The actual
shapes and sizes are quite variable within a genus.

A. Smooth. B. Warty or verrucose. C. Reticulate. D. Spiny. E. Angular. F.
With germ pore. G. Star-shaped. H. Elongated.
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NOTES
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