CHAPTER 2
Poisonous Mushrooms

WHAT ARE MUSHROOMS?

Mushrooms are fleshy, spore-bearing structures that are easily
visible. They are familiar to adults and children alike from their
most characteristic shape, a rounded, bell-shaped, or conic cap
on a central stalk. Mushrooms belong to the kingdom Fungi, a
large, complex group of organisms, all of which lack chlorophyll,
the green substance that enables green plants to manufacture
their own food through photosynthesis. Lacking chlorophyill,
fungi obtain their food from decaying plant and animal remains,
from symbiosis, or, in the case of parasitic fungi, from living
plants or animals. Mushrooms are only the reproductive parts of
their organism—analogous to the fruit of a tree. The main part of
a mushroom-producing fungus is a seldom-seen mass of tiny,
branching thread-like growths, or hyphae, called the mycelium.
Ever present but usually inconspicuous, mycelia may penetrate
soil or the tissues of plants, animals, or other fungi. One
common form of symbiosis involving fungi is a mutually
beneficial relationship developing between fungal mycelia and
the roots of higher plants, among which are many woody
species. The fungus-plant interfaces in such associations,
mycorrhizae, consist of a merger of fungal mycelium and (for
example) the fine root hairs of some trees. Some fungi also
develop special, close relationships with particular kinds of
algae; the two-species organisms that result are lichens, or
lichenized fungi.

Mushrooms make up only a small fraction—about 10,000 to
20,000 or perhaps more—of the total number of fungi, which
includes an estimated 1,500,000 (Hawksworth 1991) or more
species (less than 80,000 named), the majority being
inconspicuous or microscopic. The number of species in the



mushroom genus Amanita alone is estimated at 900 to 1000
(Bas 2000; Tulloss 2000), and the genera Russula and
Cortinarius are also very large, each with a similar number of
species.

Although many fungi are edible or useful to people in some
way, many are potentially harmful. Of these, the smaller, less
visible toxic fungi are discussed elsewhere, in Chapter 3.
Poisonous mushrooms, or toadstools, are treated here as a
distinct group. Only general descriptions are provided. Exact
identifications of many species must be carried out at a
microscopic level and usually require the skills of a fungus
expert, or mycologist.

MUSHROOM POISONING

There are many safe, edible, even choice, species of wild
mushrooms in North America, but some are poisonous to
varying degrees. It is estimated that of approximately 5000
named mushroom species in the United States, about 100 are
considered poisonous; in the genus Amanita alone, the number
of potentially deadly species is probably close to a dozen (Bas
2000; Tulloss 2000). The actual number of edible or poisonous
species is impossible to determine because most mushrooms
are not collected for food, and most have not been analyzed for
toxins. One-third to one-half of the mushroom taxa of the United
States remain unnamed and undescribed, and this includes
many toxic species. Due to the very small number of
mycologists specializing in agarics, the continued misapplication
of European names in North America, and the limited state of
disseminated knowledge of mushrooms, the numbers provided
here are most likely underestimates.

In recent years the number of cases of mushroom poisoning
in North America has increased considerably, and poison control
centers everywhere are called on to cope with this problem,
especially in the fall. In the year 2006, for example, there were
nearly 400 calls about mushroom poisoning to PCCs in



California alone. New information on the identification and
distribution of toxic mushrooms, and on the treatment of
mushroom poisoning, is appearing all the time. Kidney dialysis
and, rarely, organ transplants are now being used to save the
lives of some mushroom poisoning victims who would have died
with more conventional treatment; according to mycologist
Michael Beug (pers. comm. 2008), with prompt hospitalization in
North America, 90% survive eating deadly mushroom species.
Untreated, however, and in less developed parts of the world,
the death rate from these same species is in excess of 50%.

As might be expected, children under the age of six are the
group most vulnerable to mushroom poisoning. This is at least
in part because they absorb a larger dose of toxins per unit of
body weight. Furthermore, their ability to deal with toxins is not
yet fully developed. Elderly people, too, are more susceptible to
poisoning, as they are losing their ability to deal with toxins due
to underlying illnesses and infirmities. Immigrants are also
frequent victims of mushroom poisoning. People moving from
one part of the world to another need to be extremely careful
when they attempt to harvest wild mushrooms, because they
may encounter new species or strains that resemble those they
considered edible but are not the same; mushrooms that may
seem familiar to people from their homelands in Finland, Japan,
Mexico, Turkey, or Laos may actually be highly toxic look-alikes.
Many people have been poisoned, some fatally, because of
such confusion over mushroom identity. Another reason, Beug
suggests, may be that in some cultures, people tend to take
more chances with wild mushrooms, whereas those of Anglo-
Saxon background have traditionally had considerable fear of
eating wild mushrooms (mycophobia) and may use more
caution to start with.

The fall of 2004 was a record-breaking season for
mushrooms, and there was a matching increase of reports of
mushroom poisonings. Beug (2004) reported on 148 individuals
poisoned by mushrooms in the western half of the United
States, including about 40 children and youth. For the first time
in several years, in 2004 there were documented deaths from



eating mushrooms: one from ingestion of death cap (Amanita
phalloides) and two from destroying angel (A. bisporigera). Over
half the poisonings by Amanita species involved Asian
immigrants, who mistook the young, button stage of these
mushrooms for the pink-spored Volvariella volvacea (paddy
straw mushroom), or an edible Asian amanita such as A.
chepangiana, favorites in various southern and eastern Asian
cuisines.

Collectors sometimes neglect to check for the form of the
stem base on mushrooms they harvest; moreover, they cut the
stems off above the ground so that the identifying feature—such
as the presence of a volva or uniquely formed stipe bulb—may
be lost. Other distinctive marks can vary with the age of the
mushroom and its locality, making identification problematic.
One woman on southern Vancouver Island learned about this
the hard way. She mistook another amanita for the delicious and
highly valued pine mushroom, or American matsutake
(Tricholoma magnivelare), which also has a white spore print
and distinctive (though different) odor. She cut the mushroom
stems off above ground, took them home, and cooked and ate
them with Japanese noodles and vegetables at about two
o’clock in the afternoon. Around ten o’clock that night, she
started feeling nauseated and started to vomit, first infrequently
and then, by midnight, every 15 minutes. By this time she knew
she had done something foolish and recognized the symptoms
as being similar to those of amatoxin poisoning, including the
characteristic five- to eight-hour delay in any noticeable effects.
She went to the emergency department of the hospital, where
they tentatively identified the mushroom as Amanita smithiana
(Smith’s lepidella), a common mushroom of Douglas-fir woods
of the Pacific Northwest; it has been confused with pine
mushrooms on a number of other occasions (Tulloss and
Lindgren 1992; Pelizzari et al. 1994; Kuo 20064, b; Tulloss and
Yang 2007). This woman was lucky. Her kidneys failed
completely, and she needed dialysis treatments immediately
and thereafter every two days for three weeks. After many
weeks, her energy gradually returned, and there were no lasting



effects. She is even able to enjoy some kinds of mushrooms
again but does not pick her own.

Sometimes species widely considered edible can cause
poisoning under some circumstances. One example, surprising
to us, is the angel’s wing mushroom (Pleurocybella porrigens;
syn. Pleurotus porrigens), a common species on rotten stumps
and logs throughout North America and generally considered
edible; one of us (NT) has eaten it on many occasions. In fact,
Beug (2004) had no records of this species ever causing
poisoning in North America. However, in 2004, over 45 people in
Japan developed severe encephalopathy with dizziness two to
three weeks after ingesting a different, more toxic strain of
angel’'s wings. There was a tremendous fruiting of this
sugihiratake (as it is known in Japan) that season, and people
ate large quantities, repeatedly. All the victims had a history of
kidney failure, most having undergone hemodialysis at some
point prior to eating the mushrooms. Fourteen of these people
died, one as long as 29 days after the onset of symptoms—a
clear demonstration that a mushroom that might be safe in small
amounts can be seriously poisonous when eaten in large
amounts and repeatedly, and is especially harmful to those
already compromised with kidney ailments. Other poisonings
have been documented recently in Europe and Japan from
species of Tricholoma and Clitocybe considered by most to be
edible (Lincoff 2005).

Three other mushrooms that come highly recommended as
edible species (Lincoff 2007) but that have been known to cause
problems in isolated instances are blewit (Lepista nuda; syn.
Tricholoma nudum), honey mushroom (Armillaria mellea
complex), and fairy ring mushroom (Marasmius oreades). In a
case described by Michael Beug (2004), a retired physician in
Washington and his wife fried some blewits from their backyard
and ate them for lunch. Fourteen hours afterward, he suffered
severe upper abdominal cramps and diarrhea but recovered
quickly. He didn’t associate this episode with his meal of
mushrooms at the time, but a few weeks later, they again picked
and ate blewits, and he experienced similar and even more



severe symptoms, which persisted for about two and a half
days. This man had food allergies to cherries, some plums, and
hazelnuts. His wife had no problems with the mushrooms. Beug
also reported on cases of stomach upset, cramps, nausea, and
diarrhea experienced by several people from eating honey
mushrooms from conifer logs or stumps, and we have heard of
others who have become sick from eating honey mushrooms
growing under oak trees. Beug suspects, however, that it was
just one species out of nine or so closely related species of the
Armillaria mellea group, A. ostoyae, which is the culprit in these
poisonings; this species, he notes, is easily mistaken for its
edible relatives and seems to be a problem no matter what kind
of tree it is growing on or under. A child in Colorado became sick
after eating mushrooms from her yard; fairy ring mushrooms
were implicated because they were the only mushrooms to be
found there. Her parents induced vomiting and she recovered
well (Beug 2004). Lessons to be drawn from these cases are
that people who have a preexisting kidney condition or other
medical condition (including food allergies) should be extra
careful in consuming any kind of wild mushrooms, and everyone
should eat mushrooms only in moderation (Lincoff 2005).

Another group of individuals who are sometimes victims of
mushroom poisoning are those seeking a hallucinogenic
experience from psilocybes and other psychotropic mushrooms,
and either overdosing or misidentifying these mushrooms or
suffering food poisoning from decayed material sold to them by
ignorant or dishonest purveyors.

Typical symptoms of mushroom poisoning include nausea,
cramps, vomiting, and diarrhea, usually between 15 minutes
and two hours after the meal. In some cases these symptoms
are accompanied by a sense of anxiety, rapid heartbeat,
drowsiness, hallucinations, or even coma. Depending upon the
toxins involved, different combinations of these symptoms may
be exhibited. In some mushroom poisonings, symptoms can be
delayed for eight hours or more after ingestion. There is a great
deal of variation among individuals in their response to the less
toxic mushrooms. We know that some people react adversely to



species that are harmless to most, and some may experience
unpleasant effects from a mushroom they had eaten on
previous occasions without any bad reaction. Children may be
affected from rapid loss of fluids associated with vomiting.
People can be allergic to certain mushrooms just as they can to
other types of foods such as peanuts or wheat products. People
sick with infections or flu may react to eating mushrooms. Some
become upset after eating mushrooms out of fear alone, from
nervousness about eating a species they have never tried
before. In many cases, gastrointestinal upset caused by
mushrooms is simply overindulgence, especially if the dish is
cooked with butter, sour cream, or bacon. In most
circumstances, mushroom poisoning symptoms will resolve
spontaneously within eight to 12 hours. However, for the more
serious toxins, symptoms vary little and can be fatal.

The poisonous qualities of mushrooms can vary with state of
maturity, geographical location, and other environmental and
genetic factors. Some species are considered poisonous in one
region, and edible and completely safe in another; however,
such cases may be ones of misidentification. Much of the world
lacks a detailed understanding of local fungi, and local
researchers rely upon inappropriate literature (usually intended
for application in Europe or North America). It is a good idea
never to rely for identification upon field guides originally
published for a geographic region other than that in which one is
collecting (Bhatt et al. 2003). Furthermore, new fungi may be
imported to an area when nursery stock or forest trees are
imported from distant places. This happened in Scotland, where
Chlorophyllum molybdites was imported to the Edinburgh area
from Florida, evidently through soil brought in with a tree.
Cortinarius rubellus has become more frequent in Scotland due
to importation of North American Sitka spruce (Picea sitchensis)
as a plantation tree. Any edible mushroom species can become
harmful if infected by toxic organisms such as certain molds or
bacteria. Avoid mushrooms growing alongside busy roads, or on
golf courses, powerline rights-of-way, or industrial sites, where
they can become contaminated with herbicides or pesticides, or



can absorb poisonous metals such as mercury, lead, or
cadmium.

POINTS TO REMEMBER FOR MUSHROOM
GATHERERS

1.

2.

There are no rules of thumb or simple tests for determining if
a mushroom is edible or poisonous.

Before eating any wild mushroom, be absolutely certain of its
identification and edibility. Collect only firm, fresh mushrooms
without insects or worms. Store mushrooms in paper bags, or
In waxed paper, in a cool place. It is best to cook all wild
mushrooms; do not eat them raw.

. When eating for the first time a wild mushroom that has been

identified as an edible species, consume only a small portion,
and do not drink any liquor. Do not eat more than one kind of
mushroom at a time (eating mixtures complicates
identification of stomach contents). If no side effects occur
within 48 hours, try a slightly larger portion the next time, but
never eat a very large quantity, no matter how often a
particular species has been eaten; moderation is a key to
safe use of mushrooms as food.

. When trying a new mushroom, save one or two whole

specimens to provide positive identification and proper
treatment should any ill effects occur.

. Do not eat any Amanita species (even though some are

edible) and carefully identify amanita look-alikes. It is a good
idea to avoid any mushroom with warty spots on the cap,
white caps, white gills, a ring on the stem, and/or a globular,
carrot- or turnip-like, or cup-like structure at the base of the
stem.

. Avoid LBMs (little brown mushrooms) and large brownish

mushrooms, especially those with pinkish, brownish, purple-
brown, or blackish gills; these can be confused with the



highly toxic galerinas (Galerina spp.) or with some of the toxic
Cortinarius species.

7. As with gilled mushrooms, do not eat any boletes (with pores
rather than gills beneath the cap) unless identification is
certain. Above all, avoid species in which the pore surface is
red or orange and those in which the cut flesh turns quickly to
blue.

Should poisoning occur from eating mushrooms, prompt
treatment can make the difference between recovery and death.
If patient is unconscious, call 911. In the United States, in all
cases, call 1-800-222-1222, the national hotline of the American
Association of Poison Control Centers, which will connect you
directly with your local or state poison control center; poison
control will guide you as to what actions to take. If you fail to
reach a PCC, take the patient to a hospital immediately. Bring a
sample of the mushroom, ideally whole and uncooked and not in
a plastic bag, but even a processed and cooked sample (in any
container) is far better than nothing. Save any stomach contents
from vomiting to help in identification. The physician should
request immediate identification of the mushroom through the
authorities known to the poison control center, or through an
appropriate mycologist. Often, a microscopic examination of the
mushroom is required to make a positive identification.

A well-written, well-illustrated mushroom identification book
Is vital (we recommend Lincoff 1981). Paul Stamets (1996)
provides descriptions of Psilocybe mushrooms, as well as the
deadly look-alike genera, Galerina and Conocybe (formerly
Pholiotina). For a thorough, technical treatment of toxic
mushrooms, see Benjamin (1995). In particular, his Chapter 6
(“Guidelines for Would-be Mycophagists”) provides excellent
advice for those wishing to pick wild mushrooms; physicians and
others treating victims of mushroom poisoning will find his
Chapter 11 (“Diagnosis and Management of Mushroom
Poisoning”) particularly helpful.



WEB SITE REFERENCES TO MUSHROOM
POISONING

There are many. Check for authoritative sources, such as
government or university Web sites, or those maintained by
mycological associations. One excellent, continually updated
source is eMedicine, a site designed primarily for use by
gualified physicians and other medical professionals but also for
consumers. This site has a good search function and provides a
full range of easily accessed data on mushroom (and plant)
poisoning events as well as complete files on current treatments
and supporting references. http://www.emedicine.com.

Another Web site to consult is that of the International
Programme on Chemical Safety,
http://www.inchem.org/documents/pims/fungi/fungi.htm.

An excellent chemical structure database for toxins of all
kinds is the Comparative Toxicogenomics Database,
http://www.ctd.mdibl.org/.

For spectacular color photographs and authoritative
descriptions of over 500 species of amanitas, the reader is
referred to the Web site developed and edited by Rodham E.
Tulloss and Zhu-liang Yang (2007); many descriptions are
based on the personal research of the two editors, authorities on
the genus, and their colleagues.
http://eticomm.net/~ret/amanita/mainaman.html.

Check out, also, MushroomExpert.Com (Kuo 20064, b), and
Michael Beug’s extremely informative works (Beug 2000, 2004).

TYPES OF POISONOUS MUSHROOMS

Poisonous mushrooms are often classified by the poisons they
contain. Eight types of toxins are generally recognized, and the
most important poisonous species are included here within
these eight types. Although it is not possible to deal here with all
known poisonous species, selected examples from these eight
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groups of poisonous mushrooms are discussed in this book. A
classification of 14 distinct syndromes of mushroom toxicity has
been proposed (Diaz 2005), but this classification system has
yet to be widely adopted.

Type 1

Poisonous substance(s). Amatoxins and phallotoxins
(cyclopeptides).

Species. Amanita phalloides (death cap); A. bisporigera and
several related Amanita species in the destroying angel
complex; Galerina marginata (autumn galerina) and several
other Galerina species; several small Lepiota species, including
L. subincarnata, L. castanea, and L. helveola (deadly parasols,
or deadly lepiotas); Conocybe filaris (deadly conocybe), C.
rugosa. Ninety-five percent of mushroom fatalities in North
America are associated with amatoxins; that said, the death rate
from amanitas in section Phalloideae is under 10% in North
America, with prompt medical treatment (otherwise, the death
rate is about 60%).

Symptoms. Delayed six to 24 hours after ingestion; abdominal
pains, nausea, vomiting, diarrhea lasting a day or more, often
followed by short remission; then recurring pain, liver and kidney
dysfunction, convulsions, coma, and often death; recovery, with
proper treatment, can occur in one to two weeks, but victim can
have permanent liver and kidney damage.

Type 2

Poisonous substance(s). Orellanins (bipyridine alkaloids).
Species. Various Cortinarius species, including C. rubellus, C.
gentilis (deadly cortinarius), and C. orellanus (Poznan
cortinarius).

Symptoms. Delayed three to 14 days after ingestion; acute or
chronic kidney failure, which can result in death; recovery with
treatment can take as long as six months.

Type 3



Poisonous substance(s). Gyromitrin (monomethyl hydrazine,
or MMH).

Species. Gyromitra esculenta (false morel) and other Gyromitra
species.

Symptoms. Delayed usually six to 12 hours after ingestion;
bloated feeling, nausea, vomiting, water or bloody diarrhea,
abdominal pains, muscle cramps, faintness, loss of
coordination, and sometimes convulsions and coma. Death in
North America is “exceedingly rare” (http://www.emedi-
cine.com/emerg/topic459.htm); recovery with treatment can
occur within hours.

Type 4

Poisonous substance(s). Muscarine.

Species. Clitocybe dealbata (sweat-causing clitocybe) and
other Clitocybe species; Inocybe geophylla (white inocybe) and
most other Inocybe species; also present, but not the dominant
toxin, in Omphalotus species (jack-o’-lantern) and Amanita
muscaria (fly agaric) and its relatives.

Symptoms. Profuse perspiration, salivation, tears, blurred
vision, abdominal cramps, watery diarrhea, constriction of
pupils, drop in blood pressure, slow pulse; deaths from Inocybe
species, fortunately, rare; occasional death from other species in
people with preexisting illness (e.g., children with heart
conditions), and of particular risk to the young and elderly;
Inocybe can be deadly with dogs; recovery usually occurs within
Six to 24 hours.

Type 5

Poisonous substance(s). Ibotenic acid and muscimol
(isoxazole-derived alkaloids).

Species. Amanita pantherina (panther agaric) complex, A.
muscaria (fly agaric) complex, and other Amanita species.
Symptoms. Occur 30 minutes to two hours after ingestion;
dizziness, lack of coordination, delusions, staggering, delirium,
hallucinations, muscular cramps, hyperactivity, followed by deep
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sleep; recovery usually within four to 24 hours; there are cases
on record of only one bite causing a victim to exhibit symptoms
of delirium.

Type 6

Poisonous substance(s). Psilocin, psilocybin (tryptamine-
derived alkaloids).

Species. Psilocybe semilanceata (liberty cap), P. cubensis
(common large psilo-cybe), and other Psilocybe species (magic
mushrooms); Conocybe smithii (bog conocybe), Gymnopilus
spectabilis (big laughing gym) and other Gymnopilus species,
Panaeolus subbalteatus (girdled panaeolus) and other
Panaeolus species.

Symptoms. Usually occur ten to 30 minutes after ingestion;
mood changes, laughter, compulsive movements, weakness of
muscles, drowsiness, visions, sleep; recovery usually within six
hours.

Type 7

Poisonous substance(s). Coprine (antabuse-like amino acid
compounds).

Species. Coprinopsis atramentaria (alcohol inky-cap) and some
Coprinus species, Clitocybe clavipes (fat-footed clitocybe).
Symptoms. Occur 30 minutes or so after drinking alcohol, as
long as five days after eating mushrooms; flushed face,
distension of neck veins, swelling and tingling of hands, metallic
taste in mouth, palpitations, low blood pressure, nausea,
vomiting, perspiration; recovery usually within two to four hours.
Symptoms also occur if alcohol is ingested just prior to eating
the mushrooms.

Type 8

Poisonous substance(s). Diverse, often unknown but ranging
from potentially deadly to gastrointestinal irritants that may
cause discomfort but without lasting harm.



Species. Agaricus meleagris (western flat-topped agaricus) and
other Agaricus species; Amanita rubescens (blusher) complex
and related species (contain the hemolytic amanita toxin, though
some are edible after cooking, including one sold in markets in
Mexico, called mantecosa [“lardy”] because it gets slimy after
cooking); Armillaria mellea complex (honey mushroom); Boletus
subvelutipes (red-mouth bolete); Chlorophyllum molybdites
(green-spored lepiota); Entoloma sinuatum (lead poisoner) and
some other Entoloma species; Hebeloma crustuliniforme
(poison pie); Lactarius torminosus (pink-fringed lactarius) and
some other Lactarius species; some smaller Lepiota species;
Omphalotus spp. (jack-o’-lantern); Russula emetica (emetic
russula); Scleroderma spp. (poison puffball); Tricholoma
pardinum (dirty tricholoma); T. pessundatum (red-brown
tricholoma).

Symptoms. Usually occur within 30 minutes to three hours after
ingestion; mild to severe nausea, vomiting, diarrhea, abdominal
pain; recovery is normally complete and fairly rapid, usually
within one to 48 hours. Sometimes (as in the case of
Chlorophyllum molybdites) poisoning is more serious, and
recovery may take several weeks. Amanita smithiana (Smith’s
lepidella), which has been traditionally grouped with these
mushrooms, can cause more than stomach upset; it is known to
contain norleucine, a compound proven to damage kidney cells
in culture.

Much remains to be learned about mushroom poisoning, and
many dangerous mushroom toxins are still to be isolated and
analyzed.

THE GENUS AMANITA

The mushrooms described in this book are listed in alphabetical
order of their scientific names, since the common names are
often quite variable and are frequently derived from the scientific
names. But first, a closer look at Amanita, the most important



genus of toxic mushrooms. Three species in the genus are
responsible for most mushroom fatalities, and others cause
serious iliness or occasionally death if not treated. Most of the
amanitas of concern are conspicuous, large, and even strikingly
beautiful. Field guides usually don't list a full set of characters,
nor do they include important microscopic characters that
separate amanitas from other genera. People who collect based
on family or folk traditions (especially such traditions brought
from other lands) are operating in an environment of even less
information. Amanitas containing amatoxins are often mistaken
for edible Agaricus or Volvariella species. Amanita smithiana,
which contains norleucine, has been mistaken for American
matsutake.

Amanitas share the following macroscopic features that,
taken in a group, will help to identify members of the genus.

1. All amanitas start to develop as spherical or ovoid structures
known as buttons (primordia).

2. Both a universal and partial veil are present in the button
stage of many species (see illustration) and can usually be
seen (at least in faint outline) if a button large enough to be of
culinary interest is cut lengthwise. The universal veil is often
termed the volva. When a partial veil is present, it is called an
annulus, ring, or skirt.

3. As the stem of the button elongates and the cap expands,
both veils break. Remnants of the universal veil can often be
seen on the cap as warty patches of tissue and at or near the
base of the stem as one or more of the following: a) similar
warts (Amanita smithiana); b) rings of wart-like material (e.g.,
A. muscaria); ¢) a nearly free membranous or
submembranous bag or sack (e.g., A. sinicoflava); or d) a
membranous flap attached to a roughly globose bulb (e.g., A.
bisporigera). When a partial veil breaks, it may remain on the
stem as an annulus. The annulus is absent in some; in other
taxa it may be poorly formed or very delicate and may
disappear altogether. In some species (e.g., fly agaric, A.



muscaria), the volva is not free from the stem but remains as
a series of ridges running around the base of the stem.

4. Most North American amanitas have white, yellow, or pale
cream gills, which are free from the stem or just reach it. A
small number of our amanitas may have pinkish or very pale
orange gills.

5. All amanitas have white or whitish spores and spore prints.
(However, if the gill edges touch the paper during the making
of a spore print, colored cells from gill edges may become
mixed with spores, giving the print a false coloring.)

remnant of
universal veil

Young button stage Universal veil breaks up Fully developed mushroom

Development and typical parts of an amanita mushroom.

While it is not within the scope of this book to present the
taxonomy of Amanita, a few factors are relevant to toxins and
determination of specimens, to which we devote the following
paragraphs.

The definition of the genus Amanita is simplest when
expressed by three characters that are not so often observed
but are critical when microscopy is necessary. Amanita is the
only gilled mushroom genus defined by three characters: 1)
mushroom development occurs in a solid mass of tissue and
requires surfaces in that mass to die and collapse in order for



the final product of development to expand and release spores
(e.g., the gills must separate from each other and from the stem
and/or the partial veil); 2) the tissue of the stem (even after
cooking) will be seen to contain plentiful, clubshaped cells that
are longitudinally oriented; and 3) a cross-section of a gill will
reveal a strip of tissue running from top to bottom with cells on
both sides of the strip curving downward and outward toward
the gill's opposing surfaces. Technical names for the three items
are schizohymenial (qgill splitting) development; longitudinally
acrophysalidic stipe context; and bilateral (or divergent) gill
trama.

In addition to its distinctive macroscopic, microscopic, and
developmental characters, Amanita is both large enough and
old enough to have had at least four different sets of toxins
develop within its species. On morphological and molecular
grounds, the genus is divided into seven sections. One of these,
section Phalloideae, contains those species possessing deadly
amatoxins and phallotoxins; one (section Amanita),
psychoactive isoxazoles; one (section Lepidella), deadly toxins
that are complex amino acids including norleucine destructive to
the liver and kidneys; and one (section Validae), hemolytic
compounds that will cause gastrointestinal upset if ingested
without being destroyed by cooking. For more information about
these sections and the species assigned to them, see Tulloss
and Yang (2007).

The toxin content of some amanitas, for no known reason,
may vary widely from fruiting body to fruiting body, even when
the individual mushrooms are found in very close proximity to
each other. For example, according to mycologist Rodham E.
Tulloss (pers. comm. 2008), some fruiting bodies of Amanita
bisporigera may have no amanitin at all, whereas others nearby
may have enough to fatally poison an adult.

There are actually a number of edible Amanita species in
North America, and some have been eaten in Europe for
centuries. However, there are more species in North America,
and (despite the common field guides) they are almost entirely
different from those found in Europe; furthermore, many of these



New World species are still poorly known. Given that some very
toxic amanita mushrooms have been repeatedly mistaken for
edible amanitas, eating any amanita is strongly discouraged.

MUSHROOM SPECIES AND GROUPS

Amanita bisporigera and related spp.

destroying angel, or death angel complex
amanita family (Amanitaceae)

Quick check. Pure white mushrooms of forests or clearings;
cap smooth, sticky when wet; membranous volva flap
ensheathing stem base; large skirt-like ring on upper stem and
attached to stem’s bulb. Highly toxic, often fatal. First symptoms
appear in six to 24 hours, followed by period of apparent
improvement, then by symptoms of liver and kidney failure after
four days or more.

Description. cap pure white, 3—10 cm (1-4 in.) across,
rounded, initially egg-shaped, becoming flat; smooth, sticky
when wet; FLESH firm, white, sometimes with potato-like scent,
often sickeningly sweet (odor of carrion or decaying honey) with
age; ciLLs white, crowded, free from stem; sTem up to 25 cm (10
in.) long and 2.5 cm (1 in.) thick, smooth to cottony or shaggy
(depending on environmental factors), white, having a basal
bulb as in Amanita phalloides; annuLus large, white, skirt-like,
flaring downward and outward; voLvA white, persistent,
membranous, free from stem above its attachment to the basal
bulb; sPORE PRINT White.

Occurrence. On ground, solitary or in small groups, in
hardwood, mixed, or occasionally coniferous forests, in
clearings, and sometimes in lawns, in spring, summer, and fall.
Amanita bisporigera is widely distributed in North America; A.
elliptosperma is less common but rather widely distributed in the
southeastern United States. The only known substantiated
species on the West Coast is A. ocreata. A very unusual



species with a felted annulus, A. magnivelaris, is known from
the northeastern United States and southern Canada (Tulloss
and Yang 2007).

Toxicity. The toxins of destroying angel are similar to those of
death cap (Amanita phalloides), and the symptoms of poisoning
are the same.

Notes. This species and the related Amanita elliptosperma, A.
magnivelaris, and A. ocreata have often been grouped under A.
virosa or A. verna, but with the exception of one possible
importation with a European tree, A. virosa is not known in North
America. The name is widely misapplied to our native A.
bisporigera. No proven case is known of A. verna occurring in
North America (Rodham E. Tulloss, pers. comm. 2008). Related
research in eastern and southern Asia shows that neither of the
cited taxa occurs there either, despite plentiful reports in the
literature (Tulloss and Yang 2007). The most up-to-date key to
the North American destroying angels is provided by Tulloss
(2000). These mushrooms are all strikingly beautiful, but deadly.
In fact, mushrooms of the Amanita phalloides and A. verna-
virosa complex (including A. bisporigera and A. ocreata) are the
most poisonous species known.

Destroying angel (Amanita bisporigera). Michael Beug



Destroying angel (Amanita bisporigera), button stage. Michael Beug

Amanita muscaria and related spp.

fly agaric, or fly mushroom complex
amanita family (Amanitaceae)

Quick check. Scarlet-red, orange, or yellowish, often fading in
sunlight, medium to large-sized mushroom of forests, clearings,
or lawns near trees or shrubs; cap covered with whitish, warty
spots; stem and gills white; several rings or ridges around the
base of the stem and the top of the stem’s bulb. Hallucinogenic,
with symptoms resembling alcohol intoxication; may cause
temporary coma,; seldom fatal. First symptoms appear within an
hour or so after consuming. Associated with a wide variety of
woody symbionts, very easily exported with trees of multiple
families, both broad-leaved and coniferous.

Description. cap 5-30 cm (2-12 in.) across, scarlet-red to
orange and yellow, fading to creamy yellow, white; sticky when
wet; usually covered with whitish, creamy, or yellow warts or
patches (remnants of the universal veil, which may disappear
with age or weathering); semispherical when young, becoming
flat or saucer-like with age; FLESH firm, white or creamy, without
distinctive odor; ciLLs whitish, crowded, extending to stem but
free from it; sTEM whitish, smooth or covered with silky hairs; up
to 20 cm (8 in.) long and 2.5 cm (1 in.) thick, enlarged at base,
often bulbous there; AnNuLUS White, membranous, hanging, and
conspicuous; voLvA white, in the form of one or several
concentric rings around the stem base and the upper part of the



stem’s bulb; occasionally also with single ring and with shallow
rim on bulb; SPORE PRINT wWhite.

Occurrence. Singly, or sometimes in large groups, in rings or
arcs on the ground in hardwood, coniferous, or mixed forests, as
well as forest openings, grassy areas, and lawns under a variety
of trees. Exported throughout temperate zones of both
hemispheres; common in North America from spring through
fall. Yellow and orange variants predominate in northern and
eastern North America, with two red variants west of the central
prairies and along the Pacific Coast from Alaska southward.
Peach-colored variants (often with reduced volva remains on
their stipes) occur in the southeastern United States and in very
restricted habitats in California. One or more red variants are
encountered in natural environments southward through Central
America to the Colombian Andes. South of the southern limit of
naturally occurring conifers in Central America, members of the
complex occur with oak.

Toxicity. Deaths directly due to fly agaric poisoning are rare in
the northern hemisphere, and its reputation as a deadly
poisonous mushroom is probably overrated, but the toxins and
their effects on individuals can be serious, especially if their
health is already compromised or they are taking drugs,
prescribed or otherwise. Furthermore, the disoriented state
induced by fly agarics can lead to accidental injury and death,
such as from exposure. Fly agaric contains the hallucinogens
ibotenic acid and muscimol. The toxin muscarine if present is
usually in insignificant amounts (estimated at 0.0025% dry
weight basis), varying somewhat from one location to another.
Contrary to some reports, fly agaric does not contain atropine.

The mushroom is variable in its effects; eating just one
mouthful can cause very violent reactions in some people. The
first symptoms, occurring in 30 to 60 minutes, resemble those of
alcohol intoxication, with drowsiness and dizziness—a condition
sometimes characterized as the pantherine syndrome, after fly
agaric’s relative, panther agaric (Amanita pantherina). This
stage is usually followed by confusion, muscular spasms,
delirium, and visual disturbances lasting a few hours and



generally succeeded by drowsiness and deep sleep. Sometimes
the victim becomes comatose. Recovery is usually quite rapid,
within six to 24 hours, depending on the amount ingested and
the state of health of the patient. Some researchers have
characterized the action of ibotenic acid and muscimol on neural
transmission as resembling that of the drug LSD. A homeless
New Jersey man who apparently ingested several mushrooms
of a species (A. crenulata) containing the same toxins as fly
agaric had to be restrained for several days because of his
repeated attempts to attack hospital staff (Tulloss 1990; Tulloss
and Yang 2007).

Notes. In North America, members of this complex include
Amanita muscaria var. muscaria; A. muscaria ssp. flavivolvata;
A. muscaria var. persicina; yellow variants of the first two taxa;
A. breckonii; and at least two undescribed taxa. A major
problem with fly agaric is that it can easily be misidentified as it
Is so variable in form. Individual mushrooms vary greatly in
relative toxicity, and there are many look-alikes, some of which,
such as panther agaric (A. pantherina), are seriously poisonous.
However, neither fly agaric nor panther agaric has been known
to cause human deaths in North America in recent years.

Red variants of Amanita muscaria (taken together) probably
comprise the best-known “single” mushroom in the world. It is
strikingly attractive and is illustrated in many children’s books,
as well as being used in a variety of graphic designs. Its
common name, fly agaric, comes from its longstanding use as
an insecticide against houseflies; Adam Szczawinski recalled
this use from his childhood days in Poland and remembered that
many of the flies were not actually killed from eating it but only
intoxicated for a few hours. Fly agaric has a long history of use
as an intoxicant and hallucinogen by peoples of Europe and
Asia, particularly in northern Siberia and the Kamchatka
Peninsula. People in these last regions were known to drink the
urine of individuals intoxicated by the mushroom, becoming
similarly intoxicated thereby (apparently, most of the
hallucinogenic compounds pass through the body intact). Fly
agaric is the subject of several interesting books (in particular,



Wasson 1968), and Benjamin (1995) offers an excellent
compilation of information on fly agaric and its use as an
inebriant, as well as the toxins involved and the treatment.

Fly agaric (Amanita muscaria) in the duff.

Amanita pantherina and related spp.

panther agaric, panther amanita, or panther cap complex
amanita family (Amanitaceae)

Quick check. Medium-sized to large mushrooms of open
woods or wooded lawns; cap pallid to various shades of yellow
or dark brown, usually with warty white spots; stem and gills
white; annulus membranous, skirt-like, persistent, on upper
stem, funnel-shaped at first in some species (e.g., Amanita
velatipes); often with raised rim of volval tissue around top of
roughly globose bulb at base of stem. Highly poisonous, but not
generally considered deadly. Symptoms usually appear within
an hour after consuming.



Description. cap 5-15 cm (2—6 in.) across, occasionally larger
(most often in Amanita velatipes), rounded at first, becoming flat
in age, sticky when moist, very pallid to pale tan to a shade of
yellow to chocolate-brown, covered with whitish, pointed warts;
FLESH firm, whitish without distinctive odor or taste; GiLLS white,
closely spaced, free from stem; sTem up to 12 cm (5 in.) long
and 2.5 cm (1 in.) thick (often larger in A. velatipes), white, silky,
shiny above the annulus and somewhat fibrillose below the
annulus, with a bulb at the base, having a rather shallow raised
rim of volval material on the bulb encircling the base of the stem;
ANNULUS single, membranous, somewhat cottony above and
fibrillose (finely stringy) below; voLva adhering to bulb forming a
narrow, free roll or collar around the stem; SPORE PRINT White.
Occurrence. Throughout temperate northern hemisphere;
common in North America and Rocky Mountains. Grows singly
or in groups, occasionally in rings or arcs, on the ground in open
coniferous or mixed woods; also on lawns and in gardens and
parks in the vicinity of mature coniferous or broadleaved trees.
Found from early spring to late fall, occasionally even in winter
when weather is mild.

Toxicity. Panther agarics are seriously toxic but generally not
considered deadly. The main poisonous compounds are ibotenic
acid and muscimol (formerly known as pantherin), both of which
may vary in concentration. There are clinically insignificant
amounts of muscarine (0.0025% dry weight basis) and related
compounds. Pantherine syndrome, the state of inebriation
caused by members of this mushroom complex, is similar to but
distinguishable from alcohol intoxication. Another species
associated with pantherine syndrome is fly agaric (A. muscaria),
described previously. The toxins responsible are isoxazole
derivatives, mainly ibotenic acid, which interfere with nerve
transmission in the brain.

Symptoms appear 15 minutes to one hour after eating. A
feeling of drowsiness is followed by a state resembling alcohol
intoxication. Then a state of confusion sets in, accompanied by
muscular spasms, delirium, and disturbance of vision lasting a
few hours. Vomiting seldom occurs. Drowsiness and sleep



follow, and recovery is quite rapid, usually within 24 hours, with
little or no memory of the event. Poisoning is potentially fatal for
young children or those with kidney or other medical problems,
but deaths are rare, or rarely reported. Puppies and other young
pets may also be at risk from this mushroom complex.

Notes. In North America, this complex includes Amanita
multisquamosa, A. pantherina in the sense of western U.S.
authors (but, so far as is known, not the true A. pantherina of
Europe), A. velatipes, and other undescribed species of diverse
cap colors. Mushrooms of this common, highly toxic Amanita
complex frequently occur on lawns and in woods in populated
areas, making the danger of poisoning great. The true
(European) A. pantherina is named from its dark pigment and
leopard-like spots, or warts, on the cap. In the Pacific Northwest,
there are several taxa that may be poorly understood, named
species or undescribed species. This has led to the false belief
that the Pacific Northwest “pantherina” intergrades with the
usually less poisonous A. gemmata in the sense of western U.S.
authors (another name misapplied in the same region to as
many as three yellow taxa.). A taxon formerly called “gemmata”
(and identified as causing pantherine syndrome) has been
recently described and is now named A. aprica (Tulloss and
Lind-gren 2005, 2007).

Panther agaric (Amanita pantherina), button stage.



Panther agaric (Amanita pantherina), mature

Amanita phalloides

death cap
amanita family (Amanitaceae)

Quick check. Attractive, medium-sized mushroom of oak,
beech, pine, nut trees, or mixed woods and plantings; cap
smooth, yellowish green to greenish brown or (uncommonly)
white, with pigment often appearing in streaks; stem and gills
white; stem bulbous-based, with membranous flap of volva
attached to stem'’s basal bulb (often below level of soil), and
large, skirt-like annulus. Highly toxic, often fatal. First symptoms
appear in six to 24 hours; initial symptoms often followed by
period of apparent improvement, then by symptoms of liver
failure in one or more days.

Description. cap 5-15 cm (2—6 in.) across, yellowish green to
greenish brown, rarely very pale or nearly white, and usually
appearing to be streaked radially with darker fibrils near the
center (however, examination with a hand lens shows that the
pigment is distributed in dots, not lines); convex or flat when fully
expanded,; slightly sticky; easily peeled; without warty spots, or
occasionally with only a few dried traces of membranous white
universal veil; FLEsH firm, white to light green just below cap;
odor becomes foul (described as sickeningly sweet, an odor of
death or carrion); ciLLS white, close together but well separated
and free from stem; sTem up to 15 cm (6 in.) long and nearly 2
cm (0.8 in.) thick, having a roughly globose bulb at the base,



white, smooth, solid when young but hollow when mature;
ANNULUS thin, membranous, persisting and hanging skirt-like on
stem; voLvA whitish, membranous, in irregular lobe(s) attached
to the stem’s bulb, persistent, often buried in ground; SPORE
PRINT White. In Mexico and Central America south to Andean
Colombia, Amanita arocheae is a similar, grayer species
(Tulloss et al. 1992).

Occurrence. On ground in oak, beech, pine, or mixed woods.
Infrequent in North America, sometimes occurring under
plantations of European trees. Known from Maine to Virginia
and west to Ohio in the East, and from Washington to California
in the West, where it has been found with increasing frequency
in recent years. Common in Central Europe, and less abundant
where introduced in Africa, Australia, South America, Japan,
China, and New Zealand. Several Asian reports of Amanita
phalloides have been found to be erroneous and actually refer
to closely related species such as A. subjunquillea (Tulloss and
Yang 2007).

Toxicity. This mushroom is responsible for more deaths than
any of the other species. It has the additional disadvantage of
being as easily transported with woody symbionts as Amanita
muscaria. Hence, it has been introduced to many places that
have been former European colonies and to which European
trees were introduced. Eating a single mushroom can be fatal.
In the United States, it is estimated that amatoxins, found in this
and related species, account for as much as 95% of all
mushroom-related deaths, with estimated mortality rates of 10 to
60%. The death cap contains two closely related groups of
toxins, the amatoxins, which are cyclic octapeptides, and the
phallotoxins, which are cyclic heptapeptides. The latter are said
to be destroyed by heat and do not survive cooking. There are
six known amatoxins, including amanitin, and five phallotoxins,
including phalloidin. The relative toxicity of amatoxins and
phallotoxins is still unclear, but it is generally accepted that the
amatoxins (mainly alpha-amanitin), and not phallotoxins, are
responsible for the lethality of A. phalloides and related species.



Death cap (Amanita phalloides). Kit Scates Barnhart, courtesy Michael Beug

Poisoning symptoms occur in three distinct stages. The first,
developing within six to 24 (usually ten to 14) hours, include dry
mouth, nausea, vomiting, sharp abdominal pains, diarrhea
(often with blood and mucus), and shock. The longer these
initial symptoms are delayed, the better an individual’'s chances
for survival. After about 24 hours, these symptoms may be
followed by a period of false recovery lasting up to four days.
Then comes the most serious stage of intoxication, with
recurrence of abdominal pain and symptoms of liver and kidney
failure frequently leading to death in seven to ten days due
mainly to liver deterioration and subsequent failure, blood
coagulation deficiency, and ultimately, hepatic coma and heart
and kidney failure.

About 30 g (half a fresh mushroom) can be fatal to an adult.
The larger the quantity consumed, the greater the risk of fatality.
The general mortality rate in North America for death cap
poisoning is about 10%, including for children; in other parts of
the world, mortality can be much higher, in some cases as much
as 50% or more. Children generally tend to be more vulnerable
to mushroom poisoning, possibly due to the fact that they often
eat quantities of mushrooms similar to those simultaneously
ingested by adults, but because of their smaller size, absorb a
larger dose of the toxins in proportion to their body weight.



Amanita phalloides is also toxic to dogs and some other
animals, but cases of poisoning are rare. Certain animals,
including rabbits and gray squirrels, are reportedly not affected
by oral ingestion of this mushroom.

Notes. On New Year’s Day in 2007, six family members ate
tacos they made from wild mushrooms they had collected in a
park in Santa Cruz, California. They were all admitted to the
hospital suffering from amatoxin poisoning, with symptoms of
eating death cap. The doctor treating them discovered
references to milk thistle and to the effectiveness of an
intravenous preparation of silibinin, one of the flavonolignans in
milk thistle extract (made from the fruits of milk thistle, Silybum
marianum) in treating amatoxin poisoning. He had to get special
approval to import this standardized preparation, Legalon-Sil,
into the United States. He then used it along with penicillin,
activated charcoal, and an antidote for Tylenol overdose. Five of
the patients recovered, but unfortunately, the oldest victim, an
83-year-old woman, who (characteristically) seemed to be
recovering, succumbed to kidney failure (Cavaliere 2007).

In the fall of 1989, a family of Korean immigrants were
seriously poisoned after they confused Amanita phalloides
buttons growing in a park in Vancouver, Washington, with paddy
straw mushroom (Volvariella volvacea), a popular mushroom
widely cultivated and sold in Korea and over much of Southeast
Asia. They each ate ten to 12 caps, and ten hours later
symptoms of mushroom poisoning were evident. Within 72
hours, four of the five experienced severe liver dysfunction and
required liver transplants. The fifth patient recovered after
suffering from moderate liver and kidney failure (Benjamin
1995).

Amanita phalloides has also been confused with A.
brunnescens (which does not contain the deadly toxins of A.
phalloides), a species common in hardwood and mixed forests
of eastern North America. Its basal bulb is cleft, or split, and its
cap is sticky and pale citrine to deep brown with white, cottony
warts. Amanita brunnescens also, as implied by its epithet, has
a strong tendency to slowly turn brown, a trait absent in A.



phalloides. Other eastern North American taxa that could be
mistaken for A. phalloides include A. aestivalis (very similar to A.
brunnescens except for a white cap with a yellow center) and A.
citrina f. lavendula (a citrine-colored taxon with a tendency for its
volval remnants to become rusty and with the unique property of
becoming lavender after experiencing near freezing
temperatures) (Tulloss and Yang 2007). Species of Russula with
greenish caps might be mistaken for A. phalloides, but russulas
lack both universal and partial veils, lack a basal bulb on the
stem, and have flesh with a uniquely crumbly consistency.

Amanita smithiana

Smith’s lepidella
amanita family (Amanitaceae)

Quick check. Medium to large-sized mushroom with white to
ivory (sometimes tan, pink, or yellowish tones) rounded cap and
white flesh; cap covered with irregularly shaped warty or felty
patches; remnants of ring near top of stem and some wartlike
remnants of the volva usually found at the base of the stem and
on top of the bulb, but often missing in specimens cut off at
ground level; often mistaken for American matsutake, or pine
mushroom (Tricholoma magnivelare); highly toxic, and
potentially deadly; first symptoms usually delayed several hours,
with eventual kidney damage requiring dialysis.

Description. cap 5-15 cm (2—6 in.) across, white to ivory (with
tan, pink, or yellowish overtones), rounded to convex or flat
when fully expanded; covered with irregularly shaped warty
spots (remnants of volva), reduced to a few tufts or felty patches
in older mushrooms; FLESH white, unchanging and up to 2 cm
(0.8 in.) thick over the stem, with unpleasant odor, which is mild
and faintly pungent at first, becoming “truly obnoxious” with age;
cliLLs white, bruising slowly to buff or pinkish when handled,
crowded, free from stem or slightly attached, some short gills
interspersed among the longer ones; sTem (excluding the deeply



rooting bulb) up to 15 cm (6 in.) or more long and 1-3 cm (0.4—
1.2 in.) thick, often covered with soft felty or scaly patches;
ANNULUS a poorly defined ring of tufted remnants near the top of
the stem, voLva vague, felted or warty remnants at the base of
the stem and on the top of the bulb; BuLB thick and rounded at
the top, with narrow basal radical that is inevitably cut off in
collecting; spore PRINT White. A complete description of this
northwestern North American species, including microscopic
details, is provided by Tulloss and Lindgren (1992) and on the
Amanita Studies Web site
(http://pluto.njcc.com/~ret/amanita/species/smithian.html).
Occurrence. In conifer and mixed woods (including alder, oak,
Douglas-fir, fir, hemlock, larch, and pine), from southern British
Columbia through the United States west of the Great Plains
and south to central Mexico; infrequently collected south of
Santa Cruz, California.

Smith’s lepidella (Amanita smithiana). Michael Beug

Toxicity. This species (along with some other amanitas of
section Lepidella) is known to contain at least one kidney toxin,
which is evidently not dispelled by cooking. The symptoms are
similar to those of amatoxin poisoning. There may be a delay of
five to eight hours or more before symptoms—nausea, vomiting,
abdominal pains, and diarrhea—show. The patient may seem to
recover after a day or so, but this may be followed by a


http://pluto.njcc.com/~ret/amanita/species/smithian.html

recurrence of pain and symptoms of kidney and liver failure,
potentially leading to death. There have been several cases
reported when kidneys, or both liver and kidneys, ceased to
function at least for a time. Other amanitas causing similar
symptoms include Amanita nauseosa (U.S. Southeast,
Caribbean islands, eastern Mexico), A. proxima (Europe), A.
sphaerobulbosa (China, Japan), and A. thiersii (central and
southern United States, central Mexico). All species
taxonomically related to these taxa should be considered
suspect.

Notes. The identification and characterization of this species is
relatively recent (Tulloss and Lindgren 1992; Pelizzari et al.
1994). Amanita smithiana has often been called “Amanita
solitaria” in mushroom guides printed for western North
America, but it is quite distinct from the European species of that
name. The greatest risk for Smith’s lepidella seems to be its
frequent confusion with the choice edible species Tricholoma
magnivelare (American matsutake, or pine mushroom).
Harvesters’ practice of cutting off the stems of collected
mushrooms at ground level (above the bulb of A. smithiana)
increases the potential for misidentification.

Clitocybe dealbata and related spp.

sweat-causing clitocybe
tricholoma family (Tricholomataceae)

Quick check. Small to medium-sized mushroom of open,
grassy areas and lawns; cap dry, grayish white, smooth, slightly
depressed at center when mature, with irregular, incurved
margins; gills slightly running down stem, which is short and
tough. Very poisonous; sometimes fatal. Symptoms appear
within two hours.

Description. cap grayish white when dry, to grayish tan when
moist; 2-5 cm (0.8-2 in.) broad, at first convex, then flat and
depressed at center at maturity; margin irregular, indented, and



incurved or inrolled; FLESH thin, whitish, with mild taste; GiLLs
white, close and narrow, attached or running down the stem
slightly; stem 1-7 cm (0.4-2.8 in.) long and up to 8 mm (0.3 in.)
thick; solid, tough, same color as cap; sometimes curved, and
often off-center; ANNULUS NONne; SPORE PRINT White.

Occurrence. Single to numerous on ground in open, grassy
areas and sometimes woods; often on lawns, where it frequently
forms rings. Found throughout North America from summer
through fall.

Toxicity. This mushroom, also known as sweating mushroom,
contains significant, and potentially fatal, amounts of the toxin
muscarine (0.15% dry weight), the same compound present in
white inocybe (Inocybe geophylla), as well as other members of
Clitocybe and Inocybe. For symptoms of muscarine poisoning,
see Inocybe geophylla.

Notes. Sweat-causing clitocybe is occasionally abundant on
lawns, growing together with other lawn-inhabiting mushrooms
such as fairy ring mushroom (Marasmius oreades) and meadow
mushroom (Agaricus campestris). Therefore, it is very important
to be aware of and able to recognize this very toxic mushroom.
Other North American Clitocybe species known to contain
muscarine and capable of causing poisoning include C. dilatata,
C. morbifera, and C. rivulosa. Benjamin (1995) provides a good
review of the Clito-cybe species and other muscarine-containing
mushrooms and the clinical aspects of muscarine poisoning.

Sweat-causing clitocybe (Clitocybe dealbata). Michael Beug



Conocybe filaris (syn. Pholiotina filaris)

deadly conocybe, or ringed conocybe
bolbitius family (Bolbitiaceae)

Quick check. Small, brown, gilled mushroom with long, thin
stem; conspicuous ring halfway down stem. Deadly.
Description. cap smooth and tawny brown, up to 2.5 cm (1 in.)
across, cone-like to convex or flat, often with central knob; GiLLs
broad and close together, notched, whitish to rust-colored; sTEm
up to about 4 cm (1.5 in.) long, thin, and yellow-brown to
orange-brown; ANNULUS membranous and movable, central on
stalk; SPORE PRINT cinnamon-brown.

Occurrence. Widely distributed in North America; scattered in
lawns and grassy areas on rich, humus soils.

Toxicity. This species contains the same lethal amatoxins and
phallotoxins as the death cap (Amanita phalloides) and is very
poisonous.

Notes. This mushroom is a good example of an LBM (“little
brown mushroom”) that is highly toxic. People should refrain
from eating all LBMs unless positive they are edible.

Deadly conocybe (Conocybe filaris). Stan Czolowski, courtesy Trudy Greif
Coprinopsis atramentaria (syn. Coprinus atramentarius)

inky-cap, or alcohol inky-cap
inky-cap family (Coprinaceae)



Quick check. Small to medium, grayish mushroom with
rounded, cone-shaped to bell-shaped cap, changing into an inky
black fluid as the mushroom matures. Often causes unpleasant
(but not fatal) toxic reaction if consumed with alcohol. Symptoms
appear within 30 minutes after drinking alcoholic beverages and
eating the mushroom.

Description. cap rounded, conical or bell-shaped, dull gray to
grayish brown, smooth or mealy, ribbed radially, often splitting at
the edges; up to 8 cm (3 in.) long; FLESH thin, grayish white, with
no distinctive odor; ciLLs crowded, free from stem, grayish white
when young, becoming dark gray, then black and dissolving into
an inky black fluid; stTemup to 12 cm (5 in.) long and 2 cm (0.8
in.) thick; covered with tiny, flattened hairs; hollow and splitting
easily; ANNULUS membrane-like, faint or sometimes
conspicuous, located near the base of the stem; SPORE PRINT
black.

Occurrence. On ground, in clusters; common in wastelands,
grassy areas, gardens, on road shoulders, and on debris.
Common throughout North America from late summer to late
fall.

Toxicity. Inky-cap contains varying amounts of an amino acid
derivative, coprine, which interferes with the body’s alcohol
metabolism and may cause sterility and testicular damage, as it
has done in studies involving dogs and rats (Michael Beug,
pers. comm. 2008). The toxic effect of coprine takes place only
in the presence of alcohol (ethanol); when no alcoholic
beverage has been drunk, the mushroom is not toxic and is in
fact considered edible.

A toxic reaction normally takes place within 30 minutes after
ingesting inky-cap and drinking alcohol, and lasts about two
hours. A recurrence may be experienced if alcohol is taken
again within the next few days. Major symptoms are flushed
face and neck, chest pains, palpitations, rapid heartbeat, low
blood pressure, feeling of swelling in hands and feet, profuse
sweating, metallic taste in the mouth, nausea, vomiting, visual
disturbances, weakness, dizziness, and rarely, difficulty in
breathing or coma. Poisoning is not fatal, and recovery is



usually fairly rapid and complete within a few hours. There is a
considerable variation in the reaction of different individuals;

Alcohol inky-cap (Coprinopsis atramentaria).

Notes. Some species in the related genus Coprinus are known
to contain coprine, but the well-known edible shaggy mane (C.
comatus) apparently does not. Like inky-cap, it dissolves into a
black fluid when old, but when young it is a choice edible
species. However, Michael Beug warns that some people
cannot eat shaggy mane and drink alcohol because this causes
gastrointestinal upset.

A toxic reaction with alcohol, similar to that of inky-cap, has
been reported from Japan for an unrelated mushroom, Clitocybe
clavipes (fat-footed, or club-footed clitocybe), a species
considered edible except when consumed with alcohol.

Coprine may become a useful drug in alcoholism therapy. Its
action is similar to that induced by the drug disulfiram, currently
used for treatment of alcoholics, but coprine has fewer side
effects.

Cortinarius spp.

corts
cortinarius family (Cortinariaceae)



Quick check. Fleshy, often colorful mushrooms with rounded
cap, young specimens with cobweb-like partial veil (cortina)
extending from edge of cap to stem. Some species highly toxic;
potentially fatal, causing kidney failure. Symptoms may be
delayed two to 17 days. For safety, do not eat any Cortinarius
species.

Description. There are hundreds of different species in this
genus, with many variations in size, shape, and color, making
Cortinarius species extremely difficult to identify. cap fleshy,
variable in color (some bright orange, violet, or cinnamon),
rounded; a universal veil is often present, adhering to the
surface with thin, silky fibrils, becoming slimy or glutinous when
wet; spiderweb-like, partial veil (cortina) composed of delicate
strands extends from the edge of the cap to the stem, in young
specimens usually covering the gills; veil disappearing at
maturity; FLESH variable in color; ciLLs usually rusty brown in
mature specimens; STEM variable in size, color; ANNULUS often
reduced to ring or series of partial rings on the lower part of the
stem in older specimens; SPORE PRINT rusty brown to cinnamon-
brown.

Occurrence. On ground; over 800 species occurring in North
America. The thread-like mycelium forms a special symbiotic
relationship (mycorrhizal association) with the roots of trees,
shrubs, and other plants. In fact, Cortinarius is the largest genus
of mycorrhizal mushrooms in North America. Cortinarius gentilis,
a common toxic species, occurs abundantly under conifers and
is widespread in North America.

Toxicity. Although some Cortinarius species are identifiable and
a few are known to be edible, the facts that many are not well
known or even described, and that some are highly toxic, make
it advisable not to eat any specimen until more is known about
them. Several orange-colored species are included in the highly
toxic group, including C. gentilis (deadly cortinarius), C.
orellanus (Poznan cortinarius), and C. rubellus (which has been
called C. orellanoides in Europe, C. speciosissimus in eastern
North America, and C. rainierensis in the Northwest). This last
species is particularly deadly. Cortinarius rubellus and some



other toxic cort species fluoresce under UV light. One series of
compounds has been identified; these cortinarins are closely
allied to the amatoxin cyclopeptides of Amanita phalloides. One
of these, cortinarin B, is suggested as the main toxic agent of
Cortinarius. The toxin from C. rubellus differs, as it was found to
be a bipyridine alkaloid. Much is still to be learned about these
colorful but potentially deadly species.

An orange cort (Cortinarius sp.).

Cortinarius (orellanine) poisoning can cause liver and kidney
damage. The nervous system may also be affected. Symptoms
may be delayed three to 14 days after ingesting the mushrooms,
with an average of about eight days between ingestion and
onset of symptoms. Nausea, vomiting, dry mouth, and loss of
appetite, followed by sweating, shivering, and stiffness; pain in
the limbs, abdomen, and lumbar region; constipation or
diarrhea; severe thirst; reduction and then increase in urine
production; sleepiness; and convulsions are all symptoms. Many
of these indicate kidney involvement.

Notes. Several fatalities caused by eating cortinarius
mushrooms have been reported, mainly from Great Britain and
Europe; in the 1950s, in Poland, for example, there were 132
reported orellanine poisonings, with 11% mortality (Benjamin
1995). But mycologist Michael Beug (pers. comm. 2008), who
has reviewed cases of mushroom poisoning for nearly four
decades, is stunned to note that in this time he has not



encountered “a single significant poisoning from the over 800
Cortinarius species in North America.” Cortinarius toxins are all
the more insidious because of the long delay in appearance of
symptoms. Because of this, it is quite possible that cortinarius
poisoning has occurred from time to time in North America but
simply not been diagnosed. In North America, corts are seldom
eaten, although C. violaceus, a brilliant purple species, is
considered edible and occasionally sought by mushroom
gatherers. At least one Cortinarius species has caused fatal
poisoning in sheep. As a final word, all corts should be
considered toxic to animals as well as humans.

Galerina marginata (syn. G. autumnalis)

autumn galerina
cortinarius family (Cortinariaceae)

Quick check. Small to medium-sized mushroom on decayed
wood in forests (or lawns if growing over buried wood); smooth,
brownish, broadly bell-shaped cap; hairy, band-like ring around
stem. Highly toxic, potentially fatal. First symptoms appear in six
to 24 hours, followed by period of apparent improvement, then
by symptoms of liver and kidney failure after four days or more.
Description. cap 2—6 cm (0.8-2.5 in.) across, bell-shaped,
becoming rounded with a small, central knob, or umbo; surface
smooth, sticky when wet, light tan (when dry) to dark brown
(when wet), with distinct lines, or striations, on the margin when
wet; FLESH light brown, watery, without distinctive odor; GILLS
rusty, attached to stem; sTem up to 8 cm (3 in.) long and 6 mm
(0.2 in.) thick, slightly enlarged at the base and tapering upward;
brown, covered with whitish hairs; AnnuLus band-like, narrow,
white-hairy, sometimes inconspicuous; SPORE PRINT rusty brown.
Occurrence. Common in woods from spring to late fall,
sometimes early winter; scattered or in dense clusters, growing
on well-decayed wood, both conifer and hardwood, or
sometimes on buried wood (even in lawns), chips, or sawdust.
Particularly abundant after a heavy rain.



Autumn galerina (Galerina marginata). Paul Kroeger

Toxicity. This mushroom contains the same groups of toxins,
the fatally poisonous amatoxins and phallotoxins, as death cap
(Amanita phalloides). The first symptoms appear in six to 24
hours. Nausea, vomiting, diarrhea, and severe abdominal
cramps are followed by a period of improvement lasting up to
four days. Then liver and kidney failure ensue, sometimes
leading to coma and death in seven to ten days.

Notes. The genus Galerina includes about 200 species of small,
hard-to-identify mushrooms, some deadly poisonous, others
with unknown edibility. All should be strictly avoided. The closely
related North American species G. venenata is similar in
appearance and habitat to autumn galerina and just as deadly; it
is known only from the Pacific Northwest and grows on lawns.
Fortunately, because these mushrooms are smaller than the
amanita mushrooms, the relative quantity of toxins consumed is
generally less. Nevertheless, the death rate is close to that of
Amanita phalloides—in the order of 10%. even with prompt
treatment (Michael Beug, pers. comm. 2008).

Parents of small children and pets should watch for galerinas
on lawns, especially if there is wood buried beneath. In
northwestern North America galerinas are sometimes confused
with honey mushrooms (Armillaria mellea complex) (Michael
Beug, pers. comm. 2008). Furthermore, both genera can easily
be confused by inexperienced collectors for the hallucinogenic
magic mushrooms of Psilocybe (Stamets 1996). People who



collect the latter should make themselves completely familiar
with toxic look-alikes.

Gyromitra esculenta and related spp.

false morel, brain mushroom, or turban fungus
cup fungi family (Helvellaceae)

Quick check. Brownish mushroom of woods and gardens, and
recently logged and burned areas, with pale, whitish stem and
irregularly folded, convoluted cap; very variable in shape and
color. Some strains are highly toxic, especially if eaten raw;
potentially fatal, causing liver damage. Symptoms appear in six
to 12 hours. Do not confuse with the true, or edible, morel.
Description. cap tan to reddish brown or chocolate-brown; up
to 10 cm (4 in.) high and 15 cm (6 in.) wide; irregular in shape,
contorted, folded, and wrinkled, with brain-like ridges (but not
pitted, as in true morels); FLESH brittle, pale; sTEmM up to 6 cm (2.5
in.) high, smooth, fragile, thick and solid at the base, becoming
somewhat grooved, hollow, or with open chambers above; pale
flesh-colored; ANNULUS none; sPORE PRINT yellowish. (Gills are
not present in this mushroom, which is an ascomycete.)
Occurrence. Grows from early spring to early summer, singly or
in small groups on the ground in open, moist, wooded areas
under coniferous trees, and in gardens and compost heaps. It
sometimes fruits “in stupendous abundance” in recently logged
or burned-over areas (Michael Beug, pers. comm. 2008). Widely
distributed throughout North America and in the temperate zone
of the northern hemisphere.

Toxicity. False morel is potentially fatal, especially if eaten raw.
Even vapors from cooking these mushrooms can cause
poisoning. The main toxic component is gyromytrin. This
compound, a hydrazine, is very unstable and is easily converted
at moderate cooking temperatures to toxic monomethyl-
hydrazine (MMH), a water-soluble toxin that causes the
symptoms of poisoning mentioned here. MMH is employed in



rocket fuel and causes similar toxic symptoms in aerospace
industry workers. Symptoms usually appear six to 12 hours after
eating, but cases with symptoms occurring after only two hours
are known. Symptoms may include bloated feeling, nausea,
vomiting, severe diarrhea, abdominal cramps, headache,
dizziness, fever, difficulty breathing, possible rapid heartbeat
and low blood sugar, and coma. Death, due to kidney and liver
damage, may occur within a few days, but this is relatively rare;
in 2003 in the United States, for example, of 71 reports of
poisoning from gyromitrin-containing mushrooms, there was
only one fatality. The toxin accumulates in the body and until a
certain threshold is reached few or no symptoms appear.
Consumption of the mushroom once may not induce symptoms,
but a second or third meal may produce a severe poisoning.
Since the toxin is volatile, it may be removed by parboiling, but
this is not guaranteed. False morel is often eaten after such
treatment. We strongly recommend, however, that it not be
eaten under any circumstances.
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False morel (Gyromitra esculenta). Michael Beug

Notes. This mushroom is named from its similarity to the true, or
edible, morel (Morchella spp.), a well-known edible mushroom
of springtime, whose stem is hollow, not chambered, and whose
dark grayish, elongated cap is pitted with vertically aligned,
honeycomb-like cavities. Some species of closely related
genera, including Helvella (elf’'s saddle), Sarcosphaera, Peziza,



Disciotis, and Verpa, may also be toxic, and these, along with
edible morels, should never be eaten raw.

The toxicity of false morel in North America has caused
some confusion, and it appears that the mushroom is variable in
its poison content and also causes different reactions in different
individuals. Some consider the mushroom more likely to be
edible in western North America, but this may well be a myth. It
has caused a number of poisonings in North America, with
several fatalities. It has been proposed that different chemical
strains of these species exist, a theory that would explain its
variable toxicity.

False morel is said to be safe to eat if dried or boiled for ten
minutes (discard the water). Mycologist Adam Szczawinski ate
young, firm specimens of Gyromitra esculenta in both eastern
Europe and western North America without any toxic reaction.
Until more is known about this mushroom, however, the
recommendation is to leave it strictly alone, since its ingestion is
definitely a form of “gastronomic roulette,” as described by John
Trestrail (1993).
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Elf's sdle (Helvella s).
Inocybe geophylla and related spp.

white inocybe, or white fiber head
cortinarius family (Cortinariaceae)



Quick check. Small, silvery white to light tan or lilac mushroom
of coniferous woods and nearby clearings; small knob at center
of cap. Very poisonous; sometimes fatal. Symptoms appear
within two hours.

Description. car silvery white or occasionally light tan or lilac,
dry, with a silvery sheen; 1.5-3.5 cm (0.6-1.4 in.) broad, conical
to bell-shaped when young, expanding to nearly flat, with a
prominent central knob, or umbo; splitting at the margin at
maturity; usually a web-like partial veil (cortina) extends from the
edge of the cap to the stem; FLESH thin, white, of no distinctive
odor or taste; GiLLs close, joined to the stem, white when young,
becoming gray, then brown; sTem up to 6 cm (2.5 in.) long and 5
mm (0.2 in.) thick; cylindrical, covered at the top with tiny white
hairs; ANNULUS hairy, band-like, often inconspicuous; SPORE PRINT
rusty brown.

White inocybe (Inocybe geophylla).

Occurrence. On damp soil, singly or in small groups, in
coniferous or mixed forest; sometimes on open ground or lawns
under coniferous trees. Found throughout North America and
Europe from fall to early winter.

Toxicity. This mushroom contains muscarine, a toxic alkaloid
compound, which may cause serious illness or death,
particularly in the young and elderly, and for those with existing
health problems. It can be deadly for children with heart
conditions. It inhibits the conduction of impulses between nerve
cells. Symptoms, which occur from 15 minutes to two hours



after ingestion, include copious salivation, profuse sweating,
tears, nausea, chest spasms, abdominal pain, and slowed
pulse. Vomiting, watery diarrhea, reduced blood pressure, slow
heartbeat, asthmatic wheezing, and blurred vision may also
occur. A mortality rate of about 5% has been estimated.

Notes. This is one of the most common Inocybe species in
North America, as well as in Europe. The genus includes about
300 small or medium-sized mushrooms, many very similar in
appearance. They are characterized by a convex cap with a
central knob. The upper surface of the cap is often covered with
radiating fibrils or scales; these are brown in many species. Gills
are clay-colored, and spores yellowish to light brown.
|dentification to species is difficult, and many require
microscopy. Many species of this genus contain muscarine and
can cause serious illness. Besides I. geophylla, another widely
distributed toxic North American species is I. rimosa (syn. |.
fastigiata). Some mushroom experts grant the lilac-colored form
of I. geophylla specific status, as I. lilacina. Mushroom collectors
should avoid the entire group. These and other mushrooms
containing muscarine are very deadly for dogs.

Muscarine was first isolated from fly agaric (Amanita
muscaria), which contains insignificant amounts. It is found in
much higher concentrations in species of Inocybe and Clitocybe.

Lepiota subincarnata (syn. L. josserandii) and related spp.

deadly lepiota
lepiota family (Lepiotaceae)

Quick check. Small mushroom of woods and lawns; cap white,
with fibrous reddish scales; gills free, white; spore print white;
very poisonous; toxins similar to those of death cap (Amanita
phalloides), with a delay in symptoms of six hours or more.
Description. cAp pale, covered with pointed, reddish scales; 1-
3 cm (0.4-1.2 in.) across, elliptical with a central knob, flattening
with maturity; margin with veil remnants, sometimes with small
flattened scales; FLESH white, turning slightly red when cut, with



somewhat fragrant odor; GiLLs free from stem, white aging to
cream, close and broad, in two or three tiers; stem 3—6 cm (1.2—
2.4 in.) long and up to 4 mm (0.2 in.) thick; solid, pale colored,
aging brownish, covered with pale shaggy fibrous patches below
and silky above when young; ANNULUS not persistent; SPORE
PRINT White.

Occurrence. Single to numerous on ground in woods or on
lawns.

Toxicity. This mushroom and its close relatives (including
Lepiota castanea) contain amatoxins, the same compounds
found in death cap (Amanita phalloides) and destroying angel
(A. bisporigera and related spp.), with similar symptoms of
poisoning. Symptoms may be delayed for six to 24 hours, with a
period of apparent improvement following the onset of
symptoms, but then, one or more days after, liver failure may
occur.

Deadly lepiota (Lepiota subincarnata). Michael Beug

Notes. Mycologist Michael Beug (pers. comm. 2008) believes
that Lepiota subincarnata may be the deadliest mushroom in
North America. It was responsible for the death of a man in
Vancouver, B.C., who collected a few from a lawn (Seiger 2003).
Fortunately, its small size makes it less sought-after by
mushroom pickers.

Omphalotus illudens and related spp.



jack-o’-lantern, copper trumpet, or false chanterelle
tricholoma family (Tricholomataceae)

Quick check. Medium-sized, orange to yellowish orange,
luminescent mushroom on decaying wood with dry cap, and
sharp-edged gills that extend down the stem and glow in the
dark. Very poisonous; occasionally fatal. Symptoms appear
within two hours. Do not confuse with edible chanterelle.
Description. cap 5-20 cm (2-8 in.) across, rounded to flat and
usually depressed in the middle, with a shallow, central knob;
deep orange to yellowish, fading with age; upper surface
smooth and dry (not sticky); margin enrolled at first, then
upturned and wavy; FLESH whitish and firm, with no distinctive
odor; ciLLs yellow-orange, sharp-edged, luminescent, running
down the stem; sTtem light orange, 7—20 cm (3-8 in.) high and
0.5-2.5 cm (0.2-1 in.) thick, tapering at the base; ANNULUS none;
SPORE PRINT White to pale cream or pale yellow.

Occurrence. Growing in clusters on decaying wood, including
standing trunks, fallen logs, or buried wood, sometimes fruiting
in lawns by trees with heart rot; most commonly associated with
oak (Quercus spp.). Occurs in Canada from the Great Lakes
region eastward but is not common. Found throughout the
eastern United States and into the South. Omphalotus illudens
is often mistakenly referred to as O. olearius, its European
counterpart. Two other species, also toxic, occur in North
America: O. olivascens occurs in California, and O. subilludens
in the southeastern United States.

Toxicity. The toxins of this mushroom and its relatives, though
potentially deadly, have not yet been fully identified. Some
species in the genus Omphalotus may contain significant
amounts of muscarine and the sesquiterpenoids illudin-s and
illudin-m; however, Michael Beug (pers. comm. 2008) suggests
that there is probably little or no muscarine in the North
American strains. Symptoms of poisoning occur from 15
minutes to two hours after ingestion: salivation, sweating, tears,
nausea, chest spasms, abdominal pain, slowed pulse, reduced
blood pressure, vomiting, watery diarrhea, asthmatic wheezing,



and blurred vision all may occur in severe cases. Additionally,
tingling fingertips and an unpleasant, metallic taste in the mouth
have been noted. Fortunately despite the “exceptionally nasty”
character of Omphalotus poisoning, the recovery is generally
quick, and Michael Beug (pers. comm. 2008) is not aware of any
deaths from this mushroom in North America. He notes,
however, that the European strains are more toxic.

Jack-o’-lantern (Omphalotus illudens). Kit Scates Barnhart, courtesy Michael
Beug

Olive-green jack-o’-lantern (Omphalotus olivascens). Michael Beug

Notes. Omphalotus illudens is sometimes included in the genus
Clitocybe, as C. illudens. A notable case of poisoning by jack-o’-
lantern mushroom was in Quebec in 2003, when six women
cooked and ate some of these mushrooms. Within 15 minutes
all experienced symptoms of drowsiness, dizziness, headache,
intestinal cramps, nausea, salivation, sweating, and vomiting. All
were given rehydration therapy and recovered (Beug 2004).
This mushroom is sometimes confused with the edible



chanterelle mushroom (Cantharellus cibarius), which is close to
it in color but is easily distinguished by its gills, which are
shallow ridges and branched (they are sharp-edged and not
branched in Omphalotus illudens). Furthermore, unlike jack-o’-
lantern, chanterelle does not grow on wood. The eerie, greenish
luminescence of jack-o’-lantern’s gills in the dark often lasts up
to two days after it is collected, but old specimens may not show
luminescence. In Japan a close relative, Lampteromyces
japonicus, sometimes causes deaths.

Psilocybe cubensis

common large psilocybe
stropharia family (Strophariaceae)

Quick check. Medium-sized mushroom of well-manured fields,
with bell-shaped cap that is chestnut-brown when young, lighter
at maturity; ring white, membranous and persisting, and stem
staining bluish when bruised. Hallucinogenic, causing confusion,
delirium, and visual disturbances within an hour, with recovery in
six to 18 hours; no fatalities known, but do not confuse with
highly toxic Galerina marginata or its relatives.

Description. cap 2—-8 cm (0.8-3 in.) across, conical to bell-
shaped, with small knob, or umbo, at tip; expanding to flat-
topped with age; chestnut-brown, becoming light brown at
maturity; staining bluish when bruised or injured; smooth and
sticky when wet; FLESH white at first, bruises blue; GiLLs narrow,
close, gray, becoming purplish gray to almost black, with
distinct, white edges; attached to the stem, and notched at point
of attachment; sTem 5-15 cm (2-6 in.) long, 5-15 mm (0.2-0.6
in.) thick, smooth, whitish, enlarged at the base, and bruising
bluish green; ANNULUS White, membranous, persistent; SPORE
PRINT purplish brown to blackish.

Occurrence. Scattered or in groups in grassy meadows, mostly
on cow or horse manure, or on well-manured ground. Found
throughout the southern United States and Mexico, from spring



to late fall.

Toxicity. This species contains psilocin and psilocybin, the
same hallucinogenic compounds found in the next species
described, Psilocybe semilanceata. Symptoms of intoxication
are the same.

Notes. Psilocybe cubensis is widely used as a hallucinogen and
is said to be the most widely cultivated native mushroom in
North America. As with Omphalotus illudens, the main danger of
its use is in misidentification: it closely resembles other, much
more toxic species. Psilocybe species are commonly referred to
as “magic mushrooms,” because of their hallucinogenic effects.
See Stamets (1996) for a complete treatment of the psilocy-bin
mushrooms.

Common large psilocybe (Psilocybe cubensis). Paul Kroeger

Psilocybe semilanceata

liberty cap
stropharia family (Strophariaceae)

Quick check. Small, conical-capped, brownish mushroom of
wet grasslands, especially on cow dung; cap with distinct knob
at tip; a brown, cobweblike ring around the stem is evident in
young specimens but quickly deteriorates with age. Purplish
brown to black spores; flesh bruises bluish. Hallucinogenic,
causing confusion, delirium, and visual disturbances within an
hour, with recovery in six to 18 hours; no fatalities known, but do



not confuse with highly toxic Galerina marginata or its relatives.
Description. cap up to 2.5 cm (1 in.) across, sharply conical
with prominent knob, or umbo, at tip; semitransparent, usually
dark chestnut-brown when moist, drying to light tan or yellowish,
occasionally olive-tinted or with a bluish cast; curved under at
edges when young; surface sticky and gelatinous when wet;
FLESH thin, watery, pale tan to brown; GiLLS narrow, close,
attached to stem, and not notched at point of attachment; pale
tan at first, becoming brown, then purplish brown with pale
edges; sTem up to 10 cm (4 in.) long and 2.5 mm (0.1 in.) thick,
smooth, flexible, light brown, tending to dark brown at base;
injured or bruised spots may turn blue; AnnuLus delicate, brown,
cobweb-like, quickly disappearing, leaving a sticky zone
darkened by the color of the spores; sPORE PRINT purplish brown
to black.

Occurrence. Scattered or in groups on wet meadows and
grasslands, often on cow dung. Common throughout the Pacific
Northwest, west of the Cascades, from British Columbia to
California, also known from the eastern Maritime provinces in
Canada. Found in the fall and early winter, occasionally in spring
in Oregon and Washington. It also occurs commonly in Europe
and in the United Kingdom.

Toxicity. This mushroom contains hallucinogenic alkaloids,
psilocin and psilocybin, which are tryptamine derivatives.
Concentrations of these active compounds vary from species to
species. Their effects on people are similar to those of LSD
(lysergic acid diethylamide). Hallucinations and intoxication can
occur from eating the mushrooms raw or cooked, or from
drinking broth made by boiling them.

Symptoms of intoxication, becoming evident after ten to 30
minutes, include initial sense of exhilaration and euphoria,
hallucinations, and visual disturbances with exaggerated and
distorted colors, then often confusion, dizziness, muscular
weakness, tremors, palpitations, respiratory difficulties, and
feelings of anxiety and paranoia. Varying degrees of delirium,
laughter, and visual aberration of speed, light, and color may
also occur. Recovery normally takes place in six to 18 hours,



depending on the individual, his or her condition, and the
guantity of mushrooms ingested. Psilocybe semilanceata is not
known to be fatal but can be mistaken for other, more deadly
mushrooms.

Liberty cap (Psilocybe semilanceata). Stan Czolowski, courtesy Trudy Greif

Notes. Hallucinogenic mushrooms containing psilocin and
psilocybin were used since at least 2000 years ago by the
Aztecs of Mexico in their religious rituals and were considered
“flesh of the Gods.” In the 1960s, these “magic mushrooms”
became popular among some groups of people, particularly
teenagers and young adults, as recreational drugs and symbols
of the counterculture; they continue to be sold on streets in
North American cities. The species most frequently used are
Psilocybe semilanceata and P. cubensis, as well as P.
cyanescens, P. stuntzii, and P. baeocystis. Altogether, of the
more than 70 hallucinogenic species in the genus, over 20 occur
in North America. Species in a number of other mushroom
genera, including Panaeolus, Conocybe, Inocybe, Gymnopilus,
Pluteus, and even a couple of Lycoperdon (puffball) species,
also contain tryptamine derivatives (and even more deadly
toxins). A major problem for anyone purposely seeking magic
mushrooms (Psilocybe spp.), therefore, is the danger of
misidentification. From time to time, highly toxic mushrooms
such as Galerina marginata, or species of Panaeolus or
Stropharia, have been eaten accidentally, sometimes with fatal



results in the case of Galerina. The best identification guide to
psilocybin mushrooms is by Paul Stamets (1996).

Russula emetica and related spp.

emetic russula
russula family (Russulaceae)

Quick check. Showy, medium-sized mushroom of mossy
woods; bright red cap, whitish, brittle stem and gills, and acrid,
peppery taste. Causes vomiting and digestive distress within an
hour of eating but is not fatal.

Description. cap up to 10 cm (4 in.) across; rounded at first,
becoming flattened, with depressed center and upturned
margins; usually bright red, sometimes mottled yellowish and
red; smooth, and sticky when wet; margin marked by radiating
lines, or striations, which fade with age; FLEsH white to off-white,
brittle, with a very acrid, peppery taste; GiLLs free, or almost
free, from the stem; white to yellowish white, and thin; sTem up
to 10 cm (4 in.) high and 2.5 cm (1 in.) thick, enlarging toward
the base; whitish; smooth and dry, becoming hollow with age;
ANNULUS none; sPORE PRINT White to yellowish white.
Occurrence. Grows from late summer to fall singly or in groups
on the ground in mossy areas of coniferous or mixed woods;
rarely on well-decayed wood or in peat bogs. Common and
widely distributed in North America.

Toxicity. The toxins are not yet well known, and not all people
are affected to the same degree. Sesquiterpenes have been
iIdentified in some Russula species, and muscarine has been
found but in apparently negligible amounts. Symptoms, which
usually occur 30 to 45 minutes after eating the mushroom, are
vomiting, nausea, abdominal cramps, and diarrhea. The
mushroom is named after the inevitable vomiting and diarrhea it
causes. In severe cases, discomfort persists for 24 hours or
more, but normally recovery is within a few hours.

Notes. Related russulas are also acrid and should be avoided,



these include Russula sanguinaria (syns. R. rosacea, R.
sanguinea) and R. fragilis. Another, R. vesicatoria, causes
blistering of the lips and tongue when tasted. Russulas are
among the most abundant and conspicuous mushrooms of
North American woodlands and forests but are difficult to
identify to species and are seldom eaten. According to some,
even emetic russula and its relatives become edible and
palatable after thorough cooking, but until more is known about
their toxins, all russulas—especially those with an acrid taste—
should be avoided. Sometimes mycologists use a “taste test” to
detect the peppery or bitter-tasting qualities of russulas, but
repeated “tasting” over a day of mushroom identification has
been known to cause gastrointestinal symptoms (Benjamin
1995).

Russula (Russula sp.).

Scleroderma spp.

poison puffballs
fall puffball family (Sclerodermataceae)

Quick check. Thick-skinned, smooth to warty, light brown,
puffball-like mushrooms, with purplish black spore mass inside
at maturity. Cause nausea and stomach upset, but not fatal. Do
not confuse with edible puffballs.

Description. Spherical to flattened puffball-like mushrooms,



rooted at the base, without separate cap or stem; up to 10 cm (4
in.) across and 4 cm (1.5 in.) high, sometimes resembling small,
rounded potatoes half buried in the ground; covered with
smooth to rough and warty, rind-like skin, which is yellowish tan
to dark brown; the outer wall breaks irregularly at the top at
maturity to expose the spores; FLEsH of skin white; of spore
mass, at first white, but soon becoming purplish black to black.
Several species occur in North America, and they are often
difficult to distinguish.

Poison puffball (Scleroderma sp.).

Occurrence. Poison puffballs are widely distributed in North
America, growing from summer through fall on the ground on
wood debris, in woods, and sometimes gardens, usually near
trees.

Toxicity. Scleroderma species are known to cause nausea,
vomiting, abdominal cramps, and diarrhea, but their toxins have
not been identified. Symptoms appear about 30 minutes after
eating. The degree of reaction depends on the individual but can
be severe. Recovery is usually fairly rapid. At least one species,
S. citrinum, can be lethal to dogs and pigs (Michael Beug, pers.
comm. 2008).

Notes. Poison puffballs can be confused with true puffballs
(Lycoperdon spp., Bovista spp., and other, related genera),
many of which are favorite edibles when young. To distinguish
edible puffballs, slice them in half from top to bottom: a true



puffball at the edible stage will look and feel like a marsh-
mallow, firm but soft, white, and homogeneous (without gills or
discrete stem); puffballs too old for eating will be yellowish or
greenish brown and very soft inside, becoming dark brown and
powdery when dry. (Some indigenous people consider this
puffball spore powder poisonous, and warn against getting it in
your eyes or breathing it in.) Poison puffballs at maturity will be
firm and purplish black inside, with a thick, rind-like skin.
Although some species of Scleroderma have been eaten as
truffle substitutes, their taste is rather acrid, and all should be
avoided because of their potential harmful properties.



Western water hemlock in wet meadow, Cariboo district, British Columbia.



