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INTRODUCTION





  Our objective is to produce a guide that can be used in North America by the casual observer of mushrooms, the amateur mycologist, students of mycology, professional mycologists, and biologists. We have presented a general visual and written key to identify and place a fungus into one of the major groups, such as agarics, chanterelles, boletes, polypores, fungi with spines, coral fungi, bird’s nest fungi, earth stars, puffballs, stinkhorns, jelly fungi, true morels, false morels, cup fungi, earth tongues, truffles, false truffles, and others. Following this is a key to the families of mushrooms with lamellae (Agarics) divided into groups by spore print colors. This key will aid the reader in deciding which family to check first to get into the right genus. Keys, descriptions of the species, and color illustrations are provided. An illustrated glossary, as well as a regular glossary, is also included. Monographs and detailed professional papers are cited for those who wish to study further.




  Fungi are considered one of the six Kingdoms, which are Fungi, Plantae, Animalia, Straminopila (oömycetes, diatoms, and kelp), Protista (slime molds, and cellular slime molds), and Prokaryots (bacteria, blue-green algae, and archaea). This book covers that part of the Fungi referred to as the higher or larger fungi. These produce very visible fruiting bodies such as the mushrooms, boletes, puffballs, stinkhorns, morels, and cup fungi. There are many very small fungi, which are not included here, that produce a vast array of fruiting bodies on leaves, branches, and a host of plant and animal parts. Mycology textbooks and technical monographs describe these small fungi, which are usually identified using both the dissecting and compound microscope, and are beyond the objective of this guide.




  It is imperative that a spore print be taken. To do this, remove the pileus from the specimen and place it lamellae side down on a piece of white bond paper. This paper should be kept as clean as possible, so we cut pieces about 1½ inches by 4 inches and keep them in a small Ziploc bag so they will not be contaminated by spores that might be in the air. You may wrap the pileus in waxed paper or cover it with a bowl to keep the humidity up. If it is very hot, put the packaged spore print in cool place. Spores will not be cast if it is too hot. The spores may take a few hours up to overnight to leave a print on the paper. It is necessary to record the color.




  If one takes the time to follow the keys while looking at the fungus in hand, the determination should be much easier. For example, if the fungus in hand has a stipe, pileus, and lamellae beneath the pileus (Fig. 35, page 544), start by checking the agarics. This group will be found in the Key to the Families of Fungi with Lamellae, and the spore print color is important. The key to the families will lead to a given family and the genera within that family. This method is meant to create an ability to diagnosis the family and hence the genus. It has the strong advantage of placing together all of the species in a given genus, such as Amanita, so one can obtain a concept of the genus.




  It is highly recommended that a part of your field gear be hand lens, which enables one to see minute pores on a polypore or fine hairs on the pileus, for example. A ruler in both meters and inches provides the size conversions between the two measuring standards. We prefer centimeters and millimeters. Very small measurements are more easily handled by using 2–4 mm instead of ⅓–⅛ of an inch, for example. Spot reagents are used to further identify specific genera and/or species. These include KOH, Melzer’s solution, FeSO4 (see glossary). Lastly, the color plates were selected with care to illustrate key traits of a species as one might see it in the field. Study the picture carefully and read the description along with it. Staining reactions of Leccinum, the red pores of Boletus satanus, and the yellow stains of Agaricus xanthoderma at the stipe base, for example, can be easily observed. These field characters make the identification process much easier.




  Geographic Coverage & Plant Biomes




  The area covered here includes Canada, Alaska and Continental United States. No doubt many of the fungi described herein may be found in Mexico, but no attempt has been made to delve into areas south of the southern border of the United States. Alpine and Arctic tundra are not covered in any detail. Space limitations and the enormous number of fungi in the rest of the area of coverage simply limited the inclusion of tundra. Collectively, the following regions provide a setting in which a combination of plant floras of great complexity yields a staggering array of associated higher fungi.




  The taiga and boreal forest region extends over much of northern North America, including Alaska, Canada and a small portion of the northern tier of the United States. Conifers such as spruce, fir, larch, and jack pine are the usual dominants, but some communities also contain aspen and birch.




  The temperate deciduous forest region occurs in the eastern United States and adjacent regions of southern Canada and the southern portion of the Maritime Provinces. This region is characterized by communities containing beech, birch, maple, ash, oak, pine, hemlock and (prior to the introduction of the chestnut blight fungus into the United States) American chestnut.




  The temperate mixed forest region covers southeastern United States, extending from Maryland south to Georgia. Various species of oak and hickory, along with the southern hard pines, are the dominant tree species throughout most of the region.




  The subtropical mixed forest region occurs from northern Florida, along the Gulf Coast, on west to the Big Thicket country of Texas. Among the more important trees are the southern pines, deciduous oaks, and live oaks.




  The western mountain forest region encompasses the major ranges of the Rocky Mountains, which extend well beyond the United States into Canada and Mexico. Typical forest communities contain spruce, fir, Douglas fir, hemlock, larch, pine, and aspen. However, in the more southern portion of the region, these are found only at higher elevations.




  The desert and semi-desert region of southwestern United States contains a wide range of different plant communities. Prominent and widespread examples include pinyon pine-juniper and mountain mahogany-scrub oak woodlands on less arid sites, at generally higher elevations, and communities dominated by sagebrush, saltbush, and greasewood on somewhat more arid sites. At the very lowest elevations in the region, various cacti become important elements of the flora.




  The coastal forest region of the western United States is a mixed forest made up of both conifers and broad-leafed trees, including several species of pine, Sitka spruce, coastal redwood and various live oaks.




  The Pacific Northwest region of the United States is characterized by a temperate rain forest consisting almost exclusively of conifers, including coastal redwood, Sitka spruce, western hemlock and western red cedar.




  The grassland region occupies the central portion of North America and covered about a third of the area of the entire United States at one time. As the very name of the region suggests, various grasses are the most abundant plants present, but riparian communities containing cottonwood, elm, hackberry, alder and willow occur along the stream courses.




  General Groups of Fungi




  The Basidiomycetes are a diverse group of fungi composed of agarics, boletes, fungi with spines, chanterelles, coral fungi, polypores, aphyloporales, and jelly fungi. Although the majority of the Basidiomycetes forcibly discharge their spores, the Gasteromycetes do not. These include puffballs, earth stars, stinkhorns, earth balls, false truffles, bird’s nest fungi, and sequestrate fungi. The Ascomycetes, include the cup fungi, true morels, false morels, ear fungi, and true truffles. They also forcibly discharge their spores, with the exception of the truffles. The truffle fruiting body develops below ground. Their spores become thick-walled and the asci are oval and merely split when mature. The volatile odors emanating from the mature truffle attract rodents, deer, and insects who dig them up and eat them, thus distributing the spores in the process.




  An estimated 6,000 common higher fungi in North America means that there are fungi that will not be able to be included in this guide. The criteria for selection of the species to be included here are based on their wide and common distribution or high local distribution in a region. Other criteria are their unique structures or the particular habitats where they occur.




  Fortunately, there are a growing list of local field guides that can be accessed for additional information about a particular area. These have been referred to and are listed in the literature cited.




  Mycological Organizations




  Mycological Society of America (MSA): The professional society of mycologists. The members include mycologists from many parts of the world. Mycologia is the journal of this society and is published bimonthly.




  North American Mycological Association (NAMA): The amateur society made up of local mushroom clubs in the United States and Canada. It has an annual meeting somewhere in the United States or Canada each year. It also publishes a newsletter, The Mycophile, and a journal, McIlvania..




  Edibility and Nutrition




  It is important to know your mushrooms when collecting in the wild. Just because you have collected and eaten something in the East or in Europe or Asia, this does not mean it is the same species in another area of this country or the world. Make sure you have accurate, local information. Joining a club or contacting a professional in the area where you can learn what is good and what is not is most important. Remember, when in doubt, throw it out!




  Many people have said for years that there is no nutritional value in mushrooms. That is not correct. Mushrooms contain the following: Vitamins A, C, D, and all the B complex (thiamin, riboflavin, niacin, pyridoxine, pantothenic acid, and biotin), calcium, phosphorus, iron, copper, manganese, and potassium. Recently scientists have identified folic acid and selenium as well.




  We do know that there are very few calories in mushrooms, no fat, little sodium and no cholesterol. We add these things along with calories by adding such things as sour cream, butter, and other fattening ingredients when we cook them.




  It is important to take proper care of mushrooms you plan to eat. This is the same for those that come from the grocery store or the forest. Keep them cool until you can put them in the refrigerator. Take the plastic off the containers and put them in a brown paper bag and place in the cool place. Don’t leave them in the hot sun in your car or on the kitchen counter. If you are collecting in the forest do not use plastic bags since this may create a warm, moist chamber that encourages bacteria to grow. Also keep different ones apart, in separate packets. We use aluminum foil, waxed paper, or small containers so that you don’t make the mistake of putting a good one with a bad one. Mushrooms may be dried over a food dehydrator or in the microwave (following the instructions for drying vegetables for your microwave). The oven will just cook them rather than drying them. Once completely dried, they may be stored in a cool, dry place in clean, glass jars or Ziploc bags for up to 2 years.




  Toxins Produced by Mushrooms




  There are no simple guidelines that can be used to distinguish edible from poisonous mushrooms. The only safe way to eat wild mushrooms is to learn to identify the edible species as well as the poisonous species. Field guides should be consulted whenever one is in doubt. We advise that if one is still in doubt throw it out! In general the vast majority of mushrooms just do not taste good and are neither poisonous nor edible. However, there are eight types of toxins known and their action and symptoms are described below. The toxins are distributed among a number of different families of mushrooms. Most families that contain toxic species also contain edible species. It is very important to consult good, recent field guides or seek the help of trained mycologists.




  Most toxic species are not fatal to man. They usually produce only nausea, act as a laxative, or induce mild to strong hallucinations. Unfortunately, a small number of mushrooms have toxins that are fatally poisonous while others affect the central nervous system and are very debilitating. Those toxins with longer onset of symptoms, including Type 1 Amatoxins, Type 5 Monomethylhydrazine, and Type 7 Orellanine, indicate one of the more destructive and possible fatal toxins. The types of toxins are discussed below, commencing with the most deadly. However, it should be remembered that many mushrooms have never been tested and therefore their potential toxins are unknown. Also each person may have a personal allergy to some fungi so, therefore, eat only one new species at a time. This way if a problem occurs you will be able to identify the culprit.




  Type 1 toxins, Amatoxins: These are the toxins that result in the majority of fatalities in adult humans. The toxin, complex cyclic heptapeptide molecules, consists primarily of proteins composed of amino acids. When the toxin is first ingested, the taste of the fungus is pleasant and there is no indication of the consequences. The delayed onset of symptoms is usually 5 to 7 hours after ingestion. In the intervening time the toxin enters the bloodstream and amanitin inhibits protein synthesis in liver cells. Initial symptoms include extreme pain, profuse vomiting, lethargy, diarrhea, and distorted vision. However, a period of remission follows and during the interim the victim may even feel somewhat better. In 3 to 4 days symptoms of damage to the liver and kidneys begin to appear (Spoerke & Rumack, Ch. 9, 1994). The onset of severe pain then continues from 3 to 6 days when kidney failure usually culminates in death. Even when death does not result, the illness lasts several weeks and may do permanent damage to the liver. Spoerke & Rumack, Ch. 10, (1994) provide information on treatment, which may avoid death and or limit subsequent liver damage.




  Known members of this type include Amanita verna, A. virosa, A. phalloides, A. ochreata, A. bisporigera, Conocybe filaris = Pholiotina filaris, Galerina marginata, G. autumnalis, and G. venenata. In addition, Lepiota helveola, L. castanea and L. subincarnata also contain amatoxins.




  Type 2 toxins, Muscarine: The symptoms of toxicity include heavy perspiration, salivation, and lacrimation or the PSL syndrome. Additional symptoms are pin-point pupils, blurred vision, diarrhea, urgent urination, bronchial asthma, lowered blood pressure and reduced heart rate (Spoerke & Rumack, Ch. 14, 1994). The symptoms occur in ½ to 2 hours and vomiting, induced or spontaneous, is often treated by giving atropine in severe cases. Atropine has long been used to counteract the effect of muscarine. However, some fungi such as Amanita muscaria have more than one toxin, and atropine as an antidote may not be warranted, see Type 3 Ibotinic Acid and Muscimol for additional information. Symptoms may last up to 24 hours. High concentrations of muscarine are present in many species of Inocybe and Clitocybe.




  Known members of this type include Inocybe patouillardii, I. rimosa (=I. fastigiata), I. lanuginosa, I. geophylla, and also the white species of Clitocybe, including C. dealbata, C. rivulosa, and C. candicans. However, no member of the genus Inocybe nor any of the white or light colored species of Clitocybe should be eaten.




  Type 3 toxins Ibotenic acid and Muscimol: The symptoms include delirium, loss of coordination, drowsiness, dilated pupils, muscle spasms, stomach upset and vomiting, often accompanied with a hangover for at least the next day. The onset of symptoms occurs about an hour after ingestion. The toxins affect the central nervous system and the level of response is dose dependent. Sometimes deep comatose sleep occurs from which it is difficult or impossible to arouse the patient. Some species, such as Amanita pantherina, contain populations which have high levels of muscimol and the toxicity is more acute than in other species. The ibotinic acids and not muscarine, which is also present in small amounts, comprise the chief toxins in Amanita muscaria. When a large amount of A. muscaria containing these toxins is ingested, it often results in severe illness, but victims usually recover.




  Known members of this group include Amanita muscaria, A. pantherina, A. solitaria, A. porphyria, A. gemmata, A. cauthurnata, and A. citrina.




  Type 4 toxins Psilocybin and psilocin: These toxins effect the central nervous system and the result is moderate to strong hallucinogenic reactions. Symptoms include sensory distortion, visual distortion, brilliant colors, with both impaired ability to concentrate and objects appearing longer or bigger than they really are. In some cases subjects experience depression, anxiety, or fear. These symptoms are often felt in a very short time, 15 minutes to an hour. In some cases nausea and vomiting occur. The compounds involved are in the LSD (lysergic acid) family of hallucinogenic compounds. The period of toxicity usually lasts 6 to 12 hours but this is very much dose dependent. Children may experience seizures. If a large number of mushrooms are consumed, the severity of the toxicity will be much greater (Spoerke & Rumack, 1994). Stamets (1996) provides details on the identification of the hallucinogenic species and information on their potency.




  Known members of this group covered in this guide include Psilocybe cubensis, P. semilanceata, P. cyanescens, P. pelliculosa, P. stuntzii, Conocybe cyanopus, Gymnopilus spectabilis, and G. aeruginosus. Suspected or very weak in toxins are Panaeolus foenisecii and P. castaneifolius.




  Type 5 toxins Monomethylhydrazine (MMH) and Gyromitrins: The delayed onset of symptoms occur in 5 to 12 hours but maybe longer. Symptoms include nausea, a bloated feeling, diarrhea, vomiting, muscle spasms, cramps, and a loss of muscle coordination. Severe headaches and pains may linger for some time. The tolerance of individuals, the amount of MMH present in the fungus, and the method of cooking may combine to cause widely varying toxic reactions. There have been a number of fatalities in Europe from ingestion of false morels. Monomethylhydrazine is water soluble and volatile when the mushroom is cooked or boiled. However, the steam can be breathed in by the cook and have a toxic effect. Severe toxicity can cause the death of red blood cells, liver damage, and a carcinogenic effect shown in laboratory animals. It is absolutely essential to thoroughly cook false morels in a well ventilated area (Spoerke & Rumack, Ch. 13, 1994).




  Known members of this group include Gyromitra esculenta, G. montana = G. gigas, G. fastigiata, G. californica, G. infula, and, in all probability, other closely related species of Gyromitra.




  Type 6 toxins Coprine (disulfiram-like toxins): Symptoms such as nausea, vomiting, confusion, and a flushed appearance following ingestion of Coprinus atramentarius, coupled within 5 days of an alcoholic drink, are well known. It is reported that the symptoms may occur if alcohol is consumed even a number of hours after the ingestion of the mushroom. The effects may linger longer but the toxicity is usually of short duration and is similar to the disulfiram-like reaction used as a deterrent to alcoholism.




  Known species include: Coprinus atramentaria




  Type 7 toxins Orellanine: The delayed onset of symptoms occurs 2 to 17 days following ingestion of the mushroom and involves nausea, vomiting, chills, shivering, sweating, and often extreme thirst. Symptoms may follow for days leading to renal failure and, in some cases fatalities result. Recovery may be dependent upon prolonged dialysis or a kidney transplant (Spoerke & Rumack, Ch. 11, 1994).




  Known species include Cortinarius gentilis, C. rainierensis, and C. speciosissimus, which are rarely encountered and found in the northern boreal forests and in western North America. (Thorn & Malloch, 1993).




  Type 8 toxins Gastrointestinal Irritants: Symptoms result from a number of unknown toxins, are rarely fatal, but cause nausea, diarrhea, vomiting, or intestinal cramps. Recovery is usually total after 3 to 5 days. However, young children could be more acutely affected when ingesting the same amounts of the mushroom as adults. This group comprises the largest aggregation of species and requires much additional study. The toxic effects of these and other species are further discussed under the individual species. See Spoerke and Rumack (1994) for an additional list and more information.




  A partial list of known members of this group includes Agaricus xanthoderma, A. placomyces, Boletus luridus, B. satanus, B. sensibilus, B. subvelutipes, B. calopus, Leccinum species, Clitocybe dealbata, Gymnopus dryophilus = Collybia dryophila, Entoloma lividum, E. strictius, Hebeloma crustuliniforme and other Hebeloma species, the genus Inocybe, Lactarius piperatus, L. rufus, L. torminosus, L. uvidus, L. chrysorrheus, Chlorophyllum molybdites, Omphalotus illudens and other Omphalotus species, Paxillus involutus, Gomphus floccosus, G. bonari, Ramaria formosa, Russula nigricans, R. compactae, R. albonigra, R. emetica, R. fragilis, R. densifolia, and Tricholoma pardinum.




  Role of Fungi in Nature




  Saprophytes of plant and animal remains




  Perhaps the largest numbers of mushrooms and their allies are decomposers of plant parts referred to as saprophytes. These fungi recycle leaves, needles, wood of various kinds, as well as dying mosses, lichens, and the husks of various nuts. Some saprophytes are called white rots and produce enzymes which can degrade lignin essential to decomposing wood. Other saprophytes are called brown rots and can degrade cellulose and hemicellulose, as well as the sugars in plant parts. Each mushroom has a specific role in the decomposition process. Marasmius oreades, for example, grows in fairy rings in grass decomposing the dead grass. Laetiporus sulphureus grows on stumps and logs and decomposes the wood. Stropharia hornemanni grows on conifer needles and decomposes them. These are just a few examples of the specific substrates where each of the mushrooms will be found. Knowing these relationships enables the mushroom collector to seek out a given fungus with specific knowledge of where it grows and where to find it.




  Parasites of plants and insects




  Parasites invade and kill plants by attacking the roots or, in some cases, the living cells called cambium in the stem or branches of a tree or shrub. Very few of the mushrooms and their allies covered in the field guide are parasites of plants and animals. However, Heterobasidion annosum is a root parasite of both conifers and hardwoods, causing infection centers in forests. Cryptoporus volvatus is a weak stem parasite, often following beetle infestations, on conifer trunks. These forest parasites can have a long-term effect on the composition of forest stands or in damaging valuable trees in parks or private yards. Being aware of them allows one to take action before multiple infections occur. It is important to remove infected trees to avoid additional infections in healthy trees. Cordyceps militaris is a parasite of beetles. It infects the larval stage and kills the beetle. There are many different species of Cordyceps that are specific to particular insects.




  
Mycorrhizal symbionts of higher plants




  Before the turn of the 20th century, it was discovered that some mushrooms and their allies were in a beneficial association with the roots of trees and some shrubs. Since the associations were with the rootlets of trees, the term mycorrhizae, greek for fungus/root, was used to describe the association. The fungus mycelium grows through the soil, contacting the tiny rootlets of a receptive or host tree. The fungus establishes a sheath surrounding the tree rootlet and the hyphae, or individual fungal cells, surround the outer cells of the rootlet, forming a glovelike sheath called a Hartig net. Here the fungus supplies the tree with hard-to-get nitrogen and phosphorus, while the tree, which makes carbon through photosynthesis, supplies the fungus with carbon. It is this mutual association that benefits both the fungus and the host tree. When a mushroom participates in this association and a Hartig net is formed, it is called an ectomycorrhizae. Mycorrhizal experts have learned that only certain plants, mostly trees, and certain mushrooms participate in this association. In the North American Northern Hemisphere, which is covered in this field guide, certain trees are ectomycorrhizal. Among the trees only one family of Conifers, the Pinaceae, is involved with ectomycorrhizae. These include pine, spruce, fir, Douglas fir, hemlock, and larch. Among hardwoods, certain families, including the Fagaceae (oak, beech, hickory etc.), Betulaceae (birch and alder), and Salicaceae (willow, poplar, and aspen), fulfill this role. In many cases only certain mushrooms are specifically associated with only one species of tree. For example, Suillus americanus and S. pictus are only found associated with eastern White Pine (Pinus strobus), while S. grevillei and S. cavipes are only associated with larch (tamarack). These associations are pointed out under comments for a given species. In addition, specific families of mushrooms such as the Amanitaceae and Gomphidiaceae are all ectomycorrhizal with tree species. It would not be possible to find an Amanita or a Gomphidius, for example, fruiting in a grasslands, devoid of the tree hosts. An additional fact learned in more recent times is that as a given tree, a pine for example, grows over its lifespan, which may be 200 or 300 years, it associates with different mushrooms, some only colonizing the roots of young trees and others not until the tree is much older. Old growth trees may have a mushroom associated with the roots that is never found in young forests. As we gain additional knowledge of these ecological associations, we become more aware of where and when to hunt for and find certain species of mushrooms.




  
Anatomy of Fungi





  Macroscopic anatomy




  The understanding of the anatomy, and terms used to describe it, is essential to rapidly diagnosing and identifying a given mushroom. Each description uses the appropriate terms to characterize each major group of fungi. A glossary, in part visual, is included to help you quickly read and understand the descriptions of each species. The reference to figures in the text will illustrate and explain a given term. In some cases it is desirable to find, for example, a membranous flaring partial veil, which will illustrate the term better than an illustrated glossary. For example, look up Stropharia hornemannii to see this type of partial veil.




  Microscopic morphology




  Technical descriptions are usually long and deal with precise anatomical details. This type of description is not used in this or most field guides. It would make the guide too long and unwieldy. In addition everyone would need to own a microscope and this would severely limit both the number of successful users and the number of species that could be included because of the space needed. However, the most important microscopic character is the anatomy and size of the spores, as well as the type and kind of ornamentation when present. Also of great importance is the amyloid reaction of some spores in Melzer’s solution, which colors some spores blue. The reason is because certain families, genera, subgenera, and species can be identified for certain only by observing this character. However, a solid knowledge of the macroscopic characters replaces the need to use the microscope in the majority of the cases. In addition, in some genera, the sterile cells on the surface of the lamellae called cystidia are included after the description of the spores. This is for the people who do use a microscope and it serves to alert them to the need to not only look for the cystidia, but also to consult more detailed works given in the literature cited. Occasionally, mycelium (the vegetative minute threads of the fungus vegetative plant) and hyphae (individual cells in the mycelium) are mentioned as part of the description. The mycelium is usually seen surrounding the base of the fruiting body and the plant from which the fruiting body initiates and fruits. In addition rhizomorphs (stringlike cords of fungal hyphae) are mentioned when they are present and sometimes is the key to the identification of a given species. These are also seen surrounding the base or emanating from the base of the fruiting body in soil or wood debris. For additional study with a microscope, it is suggested that Largent, et al. (1980) and Miller & Miller (1988) be consulted for explanations of the microscopic features of the higher fungi.




  
How the Fungus Operates





  The hymenium (spore-bearing surface or area) contains the reproductive cells that give rise to the spores that reproduce a given species of fungus. The hymenium is either oriented on a surface of the fruiting body (a lamella in an agaric or inside a tube in the boletes, for example), and the spores are forcibly discharged into the air. The spores may develop deep within the fruiting body (the gleba of a puffball) and they are not forcibly discharged. In the Basidiomycetes, the sexual cell is called a basidium (Fig. 16, page 542). The spores are borne on small “pegs” called sterigma (Fig. 17, page 542). There are usually 4 per basidium, and the spores, when mature, are discharged into the air from the basidium. The Basidiomycete hymenium may also contain cystidia among the basidia, or sometimes they form a totally sterile area on the edge of the lamellae. These cells serve to separate the basidia and orient them for discharge. They also may serve to collect and discharge waste from the fruiting body. Sometimes they serve as a center for pigment formation giving the characteristic color to the lamellae.




  However, in the Ascomycetes the spores are formed inside a long narrow to oval cell called an ascus (or sac) (Fig. 18, page 542). At maturity forcible discharge occurs from the tips of the ascus into the air. There are also sterile cells in the hymenium, which are called paraphyses. They are often numerous and serve the same functions that are described above for the cystidia of the Basidiomycetes. See the scarlet surface of Sarcocypha coccinea, where the pigment is contained in the thousands of paraphyses.




  
KEY TO THE MAJOR GROUPS OF FUNGI





  1. Fleshy mushrooms, stipe present or absent, with lamellae (A = Agarics); stipe present, hymenium with ridges, intervenose, to smooth (B = Chanterelles); central stipe present, hymenium comprised of tubes with pores (C = Boletes)




  1. Fruiting bodies tough to woody, rarely fleshy -------------------------------------------------- 2




  2. Tough, woody, or fleshy with pores, on wood (D = Polypores); stipe present or absent, fleshy, tough, or woody fruiting bodies with spines (or teeth) (E = Fungi with spines); or coral-like, erect, fleshy to tough (F = Coral Fungi)




  2. Fruiting bodies not as above ------------------------------------------------------------------ 3




  3. Spores develop in a sac, with or without a sterile base or stalk (G = Puffballs); or star-like with spore sac in the center (G = Earthstars)




   3. Not as above ------------------------------------------------------------------------------------------ 4




  4. Fruiting bodies small, nestlike or urnlike with oval or lens-shaped “eggs” inside (G = Bird’s Nest Fungi)




   4. Fruiting bodies not as above -------------------------------------------------------------------- 5




  5. Fruiting bodies usually stalked, often with a volva, with an olive-brown to green, slimy top; and a disagreeable odor (H = Stinkhorns)




  5. Fruiting bodies not as above ------------------------------------------------------------------------ 6




  6. Fruiting bodies above ground or on wood---------------------------------------------------- 7




  6. Fruiting bodies underground or partially buried in the soil ------------------------------ 8




  7. Fruiting bodies jelly-like, gelatinous, pliant; on wood or on the ground (I = Jelly Fungi)




  7. Fruiting bodies fleshy, pine cone-shaped, with ridges and pits or wrinkled spore bearing surface; on the ground (J = True Morels and False Morels); cuplike (J = Cup Fungi); or small, with stalks and flattened or small wrinkled heads (K = Earth Tongues)




  8. Fruiting bodies, in cross-section, appearing marbled without locules (minute cavities) ---------------------------------------------------------- (L = True Truffles)




  8. Fruiting bodies, in cross-section, with locules (L = False Truffles)




  



  Plate A
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  Fleshy mushrooms with lamellae; stipe central, lateral or absent AGARICS




  




 



  Plate B
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  Fleshy with blunt, often interconnected ridges, or nearly smooth and slightly wrinkled; always on the ground CHANTERELLES




  


  



  Plate C




  




  



  [image: frn_fig_009]




  




  

     

  Fleshy with pores; central stipe; always on the ground under trees BOLETES




  


  

  



  Plate D
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  Tough, woody, or fleshy with pores; stipe central, lateral or absent POLYPORES




  


  

  



  Plate E
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  Fleshy to tough; with teeth; central stipe or stipe absent; on ground, wood, pine cones or plant debris; annual FUNGI WITH SPINES




  




  



  Plate F
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  Fleshy to tough; with upraised fingers like coral, single fingers to large fruiting bodies with complicated branching; on ground or occasionally on twigs and decayed wood CORAL FUNGI




  




  



  Plate G
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  Star-shaped; with a central spore sac and ostiole (“mouth”) for spore discharge; on ground or in litter EARTH STARS




  Round to oval spore sacs; with or without a stalk or sterile base, on ground or well decayed wood or mulch STALKED PUFFBALLS, PUFFBALLS




  Small urnlike or nestlike fruiting bodies with round peridioles (“eggs”) inside; on mulch or litter BIRD’S NEST FUNGI




  


  

  



  Plate H
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  Fleshy and fragile; with a volva or cup surrounding the base; green slime over the top or on the arms; attracts flies; have a very disagreeable odor; on ground in humus STINKHORNS




  




  



  Plate I
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  Jellylike to tough jellylike; brightly colored, white, yellow, orange; on wood, humus or litter JELLY FUNGI




  




  



  Plate J




  




  



  [image: frn_fig_016]




  




  

     

  Fleshy; on ground; head with ridges and pits (pine conelike) TRUE MORELS




  Fleshy; on ground; head with wrinkles and skirt or saddle-like FALSE MORELS




  Fleshy; on ground; cuplike with spores inside CUP FUNGI




  




  



  Plate K
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  Fleshy to tough, small; on ground; stipe with head, variously shaped EARTH TONGUES




  




  



  Plate L
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  Fruiting bodies, in cross-section, appearing marbled; without locales TRUE TRUFFLES




  Fruiting bodies, in cross-section, with locules FALSE TRUFFLES




  


  










  

     

  
BASIDIOMYCETES
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  Amanita flavoconia




  The Basidiomycetes are a large group of fungi that include the agarics, chanterelles, coral fungi, boletes, fungi with spines, polypores, Aphyllophorales, puffballs, earth balls, stalked puffballs, bird’s nest fungi, false truffles, sequestrate fungi, and jelly fungi. The sexual cells, called basidia, are clavate cells with four prongs called sterigmata on which the basidiospores develop. These cells form the spore-bearing surface called a hymenium, which covers the lamellae of the agarics, inside the tubes of the boletes or poly-pores, and develops within the spore mass called the gleba in the puffballs. The spores are forcibly discharged from the basidium at maturity, except in the Gasteromycetes, in order to distribute the spores and reproduce the fungus. However, this fact allows us to place the pileus of a fruiting body on a white sheet and obtain a spore print. The spore print color is often an essential part, in the agarics for example, of determining the family to which the mushroom belongs. Basidiospores are either smooth or ornamented, variously shaped, entire or with an apical pore, amyloid or nonamyloid. The physical structure of the fruiting body and its appearance allows us to recognize major groups of Basidiomycetes. The visual key provides examples of the major groups listed above and allows the user to go directly to that group to identify a given species.




  
KEY TO THE FAMILIES OF MUSHROOMS WITH LAMELLAE (AGARICS)




  Spore print white, cream color, buff to ochre




  1. Lamellae free from the stipe ------------------------------------------------------------------------ 2




    1. Lamellae attached to the stipe ---------------------------------------------------------------------- 3




    2. Lamellae free; universal veil (volva) present as a “cup” surrounding the stipe base or as patches, warts or granules loose on the surface of the pileus; partial veil may leave an annulus on the stipe or absent ------------------------------------ Amanitaceae




  2. Lamellae free; universal veil absent, small scales or fibrils on the pileus are part of the pileipellis; partial veil often present as a loose ring or as a fibrillose zone on the stipe ------------------------------------------------------------------------------ Lepiotaceae




  3. Lamellae often thick, white or brightly colored, fleshy, waxy when rubbed, well separated; pileus often brightly colored; always on the ground; partial veil if present viscid or weekly fibrillose; stipe always present and central -------------------- Hygrophoraceae




 3. Lamellae thick, thin, white or colored, not waxy or with a latex; on ground, wood, humus, litter, dung or other fungi ------------------------------------------------------------------ 4




    4. On ground; usually in woods under or near trees; partial veil absent; flesh usually brittle; latex present or absent; spores globose to subglobose with amyloid (blue) warts or reticulations in Melzer’s solution -------------------------------------- Russulales




  4. On ground, wood, leaves, needles, litter, dung, other fungi or from wounds on living trees; flesh soft to tough; stipe central, laterally attached to absent; spores, if amyloid not globose or not with warts or reticulations in Melzer’s solution ------------------------------------------------------------------------ Tricholomataceae




  Spore print salmon, pinkish brown to pink




  1. Lamellae free from the stipe; usually on wood, or wounds on living trees, occasionally on humus or litter; universal veil (volva) present or absent; spores smooth, subglobose to elliptic; cystidia often as thick-walled metuloids ------------------------------ Pluteaceae




 1. Lamellae attached and not free from the stipe; usually on the ground, if on wood stipe absent or very short and lateral; universal veil (volva) absent; spores angular to longitudinally striate; cystidia if present, thin-walled, hyaline -------------------- Entolomataceae




  Spore print black, black-brown to smoky gray




  1. Lamellae decurrent, thick, never turning to “ink” (deliquescent); always on the ground under or near conifers (pine, fir, spruce, larch or hemlock); pileus tissue amyloid (blue) or not in Melzer’s solution; spores subfusiform thick-walled, without an apical pore; cystidia long, thin- or thick-walled protruding above the basidia; pileus dry, viscid to slimy glutinous ---------------------------------------------------------------------- Gomphidiaceae




    1. Lamellae usually free, never decurrent, often becoming inky (deliquescent); on horse or cow dung, manured grass, decayed wood, wood in service in many habitats; pileus tissue never amyloid; spores elliptic thick-walled with an apical pore; cystidia not long usually ovoid, pear-shaped or ten-pin shaped ------------------------------------ Coprinaceae




  Spore print purple-brown, yellow-brown to chocolate-brown




  1. Spores purple-brown to orange-brown; spores subglobose to elliptic, thick-walled with an apical pore or not; lamellae adnate, white to tan when young; on wood, litter, grass, dung or occasionally from buried wood; context or surface not bruising yellow, orange or red but some bruise blue -------------------------------------------------------- Strophariaceae




  1. Spores chocolate-brown, subglobose to elliptic, thick-walled, apical pore present or absent; lamellae free, pink, grayish pink to gray when young; in grass, humus, manured pasture but never on wood; context or surface yellow, orange, red or not Agaricaceae




  Spore print bright yellow-brown, rusty-brown, cinnamon-brown, earth-brown to clay-brown




  1. Spores clay-brown to light yellow-brown; pileus convex to fan-shaped; stipe absent or very reduced and lateral; on logs, stumps, limbs or wood debris; spores globose to elliptic, smooth or spiny; fresh tissue never green in ferric sulphate ---- Crepidotaceae




  1. Not with the above combination of characteristics -------------------------------------------- 2




    2. Spores clay color, smooth, subfusiform without an apical pore; lamellae decurrent; stipe present or absent; on ground, wood or wood debris; flesh always green in ferric sulphate ------------------------------------------------------------------------ Paxillaceae




  2. Not with the above combination of characteristics -------------------------------------- 3




    3. Spores bright yellow-brown, clay-brown to earth-brown smooth with an apical pore; lamellae often free, never inky (deliquescent); on dung, humus, manured grass, wood mulch; partial veil absent or if present membranous ---------------------------- Bolbitiaceae




  3. Spores rusty-brown, cinnamon-brown to dark earth brown, smooth, nodulose, rugose without an apical pore; lamellae attached never inky (deliquescent); on the ground, wood or on moss; partial veil cortinous (cobweblike), membranous or absent -------------------------------------------------------------------------------- Cortinariaceae













  
MUSHROOMS WITH LAMELLAE (AGARICS)





  AMANITACEAE




  There is an estimated total of more than 130 species of Amanita in North America. Some of the common species will be presented and others referred to under comments rather than fully described. The fruiting body in Amanita develops from a round or oval button that is surrounded by a protective tissue layer known as the universal veil. The young button contains the immature pileus, lamellae, stipe. At this stage they have sometimes been mistaken for puffballs and eaten with disastrous results. One should cut the button in half lengthwise, it will reveal a typical young mushroom inside. If something other than a tissue which looks similar to a block of cream cheese is observed, it could be an Amanita. When the stipe of the Amanita button starts to elongate, very soft universal veil fragments of some species are carried up on the expanding pileus as a series of warts (Fig. 35) or patches of tissue. If it is a tough, outer membrane, it will be split by the expanding pileus and stipe and nothing of the universal veil left on the pileus. Instead, a well-formed volva (Fig. 35) surrounds the base of the stipe. In the genus Limacella, the universal veil is a thick, slimy, gelatinous tissue, but the development is the same as in Amanita. Volvariella is the third genus in the lamellate fungi in which one encounters an obvious volva. However, all species of Volvariella (Pluteaceae) have pink spores, while Amanita and Limacella have white spores. A third important character possessed by Amanita and Limacella is free lamellae, so called because they do not touch the stipe. Therefore, a fungus in the Amanitaceae must have white spores, free lamellae, and a universal veil, which leaves either veil fragments on the pileus or a volva surrounding the stipe. If the volva is cottony or membranous, it is an Amanita. A gelatinous universal veil and volva signify a Limacella. One must be careful to dig down under the stipe and lift the entire fungus out of the ground to be able to see the volva. The fragmented remains of the universal veil can often be seen in the surrounding soil. Two additional characters can be verified with a microscope. All the spores of the Amanitaceae produce a white spore print. They are entire, smooth, and thin-walled (Figs. 1–4), and a significant number of species have amyloid spores (see glossary). Figures 6–10, illustrate non Amanita spores, which, by contrast, are thick-walled, ornamented, or are not entire and possess an apical pore. Lastly, if one cuts down through the lamellae of a young fruiting body, the tissue in the center of the lamella is divergent, that is, it grows outward from a central strand (Fig. 28). This character must also be viewed microscopically, but occurs in all species in the Amanitaceae.




  Edibility: There are, indeed, both edible and very poisonous species of Amanita in North America. However, several of the species have been eaten in Europe for centuries. We have many more species of Amanita in North America, many in which the toxins are inadequately known, and we have several poisonous species that closely resemble the edible ones. We would therefore not recommend eating any Amanitas. The toxins possessed by Amanitas are described under Mushroom Toxins and include deadly cyclopeptide toxins in Type 1, muscarine in Type 2, and ibotinic acid toxins in Type 3. There is little doubt that these large, attractive, showy mushrooms have caused the majority of fatalities attributable to mushrooms and more than all other mushrooms combined.




  
KEY TO AMANITA




  1. Volva a saclike cup surrounding the stipe base -------------------------------------------------- 2




    1. Volva in fragments over the pileus as warts and/or appressed to the stipe or in the soil surrounding the stipe ---------------------------------------------------------------------------------- 7




    2. Partial veil forming a superior annulus or skirtlike annulus------------------------------ 3




    2. Partial veil absent, only a saccate volva present ------------------------------------------ 6




    3. Pileus white, smooth; stipe with a saclike cup surrounding the base; white, superior, hanging partial veil; globose, amyloid spores ---------------------------------------- A. virosa




  3. Pileus green, brownish green, orange-red, pink to ochraceous ------------------------------ 4




    4. Pileus green to brownish green; stipe, partial veil and volva white -- A. phalloides




    4. Pileus pink, ochraceus to orange red---------------------------------------------------------- 5




    5. Pileus orange-red striate; partial veil yellow; volva white -------------------- A. caesarea




    5. Pileus light orange-yellow; partial veil yellow; volva white ---------------- A. arkansana




  (See comments under A. caesarea)




  6. Pileus gray-brown to yellow-brown; white saccate volva; widely distributed ---------------------------------------------------- A. vaginata complex




  6. Pileus pink to ochraceus; white saccate volva; known from California -- A. velosa




    7. Pileus red, orange, olivaceous brown to brown or gray-brown, with scattered patches of tissue, but not floccose and powdery; usually odorless ---------------------------------- 8




  7. Pileus white, with white or colored warts or powdery remains of the universal veil, rest of fruiting body white; often floccose patches on the bulb or stipe base, sometimes rooting; often with an unpleasant odor ---------------------------------------------------------- 19




    8. Pileus red, orange to straw-yellow, viscid; universal and partial veil white; stipe with an enlarged base with 2 or 3 concentric rings of tissue ---------- A. muscaria




  8. Pileus variable in color; stipe base lacking 2–3 concentric rings of tissue ---------- 9




    9. Pileus bright orange to yellow---------------------------------------------------------------------- 10




    9. Pileus not as above------------------------------------------------------------------------------------ 11




   10. Pileus bright orange to yellow-orange; veil whitish; flesh and/or cuticle of stipe near base white ---------------------------------------------------------------- A. flavoconia




  10. Pileus deep yellow, even; veil yellow; flesh and /or cuticle of stipe tinted red ------------------------------------------------------------------ A. flavorubescens




  11. Pileus dark brown with white patches; bulb cleft or split longitudinally; spores globose, amyloid ------------------------------------------------------------------ A. brunnescens




  11. Bulb not split; with other combinations of characters ---------------------------------------- 12




  12. Pileus citrine green, yellowish tinted green, with lavender or white patches of universal veil remains; white fragile annulus; globose amyloid spores ---- A. citrina




  12. Pileus another color; universal veil white or colored ------------------------------------ 13




  13. Pileus dull yellowish, yellow-gray, orange-brown to dark brown; universal veil white ---------------------------------------------------------------------------------- 14




  13. Pileus reddish brown to brownish gray; universal veil colored ---------------------------- 16




  14. Pileus dull yellow with a pinkish cast; basal bulb with a narrow collar ---------------------------------------------- A. gemmata




  14. Pileus orange-brown to dark brown; white superior annulus -------------------------- 15




  15. Pileus dark brown to pale brown; margin lighter, with white warts over the surface; partial veil often ragged superior skirtlike; nonamyloid spores ---------- A. pantherina




  15. Pileus orange-brown with yellowish brown margin, numerous white warts; annulus white, flaring and persistent; spores elliptical, thin-walled, amyloid------ A. francheti




  16. Pileus red-brown with pinkish warts; stipe base flushed red; volva with reddish patches ---------------------------------------------------------------------------- A. rubescens




  16. Pileus dark brown to red-brown, warts not pinkish; no red stains; volva a different color -------------------------------------------------------------------------- 17




  17. Partial absent; pileus with a striate margin; universal veil of gray warts -- A. ceciliae




  17. Partial veil present, ash gray------------------------------------------------------------------------ 18




  18. Pileus dark brown with many small gray warts; gray fibrillose material over the stipe base; spores subglobose to elliptic, thin-walled, amyloid---------- A. excelsa




  18. Pileus deep dark brown with large gray to pinkish gray patches of universal veil remains; stipe evenly gray with round to flattened bulb at the base -- A. porphyria




  19. Pileus with a dense gray to brownish gray, granulose to powdery surface, margin striate; spores nonamyloid ---------------------------------------------------------- A. farinosa




  19. Pileus without a gray powdery to granulose surface, margin not striate; spores amyloid ---------------------------------------------------------------------------------------- 20




  20. Pileus 8–20 cm broad chalk white, with white powdery universal veil remains; base bulbous but not rooting; strong unpleasant odor; spores 9.0–13.5 x 5.5–9.0 μm amyloid---------------------------------- A. polypyramis




  (Note: A. chlorinosma is a rare, smaller species with smaller spores, see comments)




  20. Pileus white or colored with colored universal veil material; stipe rooting or not; spores amyloid------------------------------------------------------------------------------------ 21




  21. Pileus 5–10 cm broad, white with pointed white warts; stipe with abrupt round bulb; odorless; amyloid spores 7–9 x 5.5–8.5 μm -------------------------------------- A. abrupta




  21. Not with the above combination of characters ------------------------------------------------ 22




  22. Pileus 6–25 cm broad, white with powdery to granulose reddish to pinkish brown universal veil material also on the large rooting bulb; odor of old ham bones or soap ---------------------------------------------------------------------------------- A. daucipes




  22. Smaller species or the universal veil differently colored; unpleasant odor or odorless -------------------------------------------------------------------------------------------- 23




  23. Pileus 6–21.5 cm broad, yellowish white to gray, covered with small reddish brown to gray-brown warts; rounded basal bulb covered with rings of reddish brown scales; amyloid spores 9.0–12.5 x 5.5–8.0 μm-------------------------------------- A. atkinsoniana




  23. Not with the above combination of characters ------------------------------------------------ 24




  24. Pileus 5–10 cm broad, covered with flattened gray to brownish gray warts; club-shaped bulb with rooting base and erect, recurved, gray scales; odor mild-------------------------------------------------------------------------------- A. onusta




  24. Pileus larger, more robust, white with brownish orange universal veil; bulb ovoid and without erect gray scales; odor present or not -------------------------------------- 25




  25. Pileus large 8–17 cm broad, white, with concentric rows of brownish orange scales, stocky and robust with a large white rooting basal bulb; odor of “chloride of lime” ---------------------------------------------------------------------- A. ravenelii




  25. Pileus medium 6–15 cm broad, white with brownish orange pyramidal warts which grade into sticky fibrils over the margin; stipe tall and thin with a round bulb at base with scales arranged in several rows; odorless-------------------------------------- A. cokeri




  
[image: chpt_fig_002]



   

  
Amanita virosa (Fr.) Quél.




  DEADLY POISONOUS




  


  

  Pileus 3.0–9.5 cm broad, conic to ovoid, convex to plane, pure white, smooth, viscid when wet to sticky, margin smooth, not striate or only obscurely so, no volval warts. Flesh firm, white. Lamellae free, close to subdistant in age, narrow, white. Stipe 14–24 cm long, 1.0–2.3 cm wide, enlarging gradually to a club-shaped base, dry, white, finely fibrous above ring, hairy below. Volva white, membranous, persistent, saclike, and free from the stipe, often 3–4 cm high. Partial veil membranous, white, smooth, faintly striate on upper surface, leaving a tattered or skirtlike, superior ring, which on occasion is almost missing. Odorless or slightly unpleasant. Do not taste this fungus.




  Spores 8–10 (-12) x 6.5–9.5 μm globose to short elliptic, smooth, entire, thin-walled, amyloid. Spore print white.




  Habit and distribution: Solitary but usually several together under oaks and hardwood forests or in mixed woods. Widely distributed in eastern North America. Fruiting in the summer and fall.




  Comments: Amanita virosa is known around the world as the “Destroying Angel” or the “Death Angel.” On the Pacific Coast A. ocreata Peck is very similar and is also a species with subglobose to elliptic, amyloid spores. It is found under live oak (especially Quercus agrifolia) in California, Oregon, and Washington and fruits from January to March. The two-spored A. bisporigera G. F. Atk. is distributed in the eastern and northern U.S. and Canada, and usually fruits in the spring or early summer. Amanita volvata (Peck) Martin is another white species with a thick, saccate volva (Fig. 30) and amyloid, elliptic spores (Jenkins, 1986). It is found in the southeastern United States. They all should be treated as deadly poisonous and the characters described above apply equally well to all of the species. None of these species has an odor. If an odor of old ham bones or old tennis shoes is present see A. polypyramis or A. ravenelii.




  This group of species is one of the most deadly of the mushrooms. The Type 1 toxins, cyclopeptides, kill liver cells that, without a liver transplant, often cause fatalities. Note the button stage in the picture. It can be confused with a small puffball or assumed to be an edible button of A. caesarea or Volvariella volvacea, both of which are edible mushrooms. All pure white species of Amanita especially those with a saccate volva should be avoided.
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Amanita phalloides Fr.




  DEADLY POISONOUS




  


  

  Pileus 7–15 cm broad, convex, viscid, smooth, pale yellow-green, brownish green to green, with flattened radiating hairs, margin not striate, universal veil patches on surface. Flesh firm, white to light green just below pileus cuticle. Lamellae free, close, broad, white. Stipe 8–14 cm long, 1–2 cm wide enlarging somewhat toward the base, white, smooth. Volva membranous, persistent, saclike, white. Partial veil membranous, remains as superior ring hanging skirtlike on stipe. Odor slightly disagreeable. Do not taste!




  Spores 8–11 x 7–9 μm subglobose to globose, smooth, entire, thin-walled, amyloid. Spore print white.




  Habit and distribution: Several to numerous, on ground, under or near European trees such as Norway spruce or in plantations established in America. Known from New Jersey, Virginia, Minnesota, and California, but likely established elsewhere. Fruiting in the summer and early fall.




  Comments: This species is frequently referred to as the “Green Death Cap.” In addition, the subglobose to globose spores are amyloid. This species was introduced into the United States in the early part of the century on European root stock and is now widespread, even mycorrhizal, with native trees. It is as deadly as A. virosa and A. ochreata and has the Type 1 toxins, cyclopeptides, typical of this complex. Young buttons can easily be mistaken for Volvariella volvacea (Bull.:Fr.) Singer, the “Paddy straw mushroom,” and Asian immigrants to the United States living on the West Coast should be especially careful to correctly identify their finds. Volvariella volvacea has a volva; no partial veil; and pink lamellae at maturity with a pink spore print. Prior to the introduction of A. phalloides, A. brunnescens, an edible species, was often mistaken for A. phalloides (Coker, 1917).
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Amanita caesarea (Fr.) Schwein.




  NONPOISONOUS




  


  

  Pileus 5–15 (-30) cm broad, conical at first, convex, sometimes with a low umbo, viscid, smooth with long striations toward the margin, margin bright yellow shading to orange or dark orange-red toward the center, no warts. Flesh firm, white, yellowish just under pileus cuticle. Lamellae free, close, broad, yellow. Stipe 9–23 cm long, 0.7–2.0 cm wide, nearly equal, hollow, yellow, dry, smooth, glabrous or floccose. Volva membranous, persistent, saccate, white cup enclosing the base at maturity. Partial veil membranous, soft, yellow to orange, as a persistent, skirtlike ring on upper stipe. Odorless. We do not recommend tasting any Amanitas.




  Spores 7.5–14.5 x 5–8.5 μm oval, smooth, entire, thin-walled, nonamyloid. Spore print white.




  Habit and distribution: Scattered in groups, sometimes in fairy rings, under hardwood forests in eastern North America, across the South to New Mexico (Jarmie & Rogers, 1993). Frequent. Fruiting in summer and fall.




  Comments: This species is known around the world as “Caesar’s Mushroom. Amanita flavoconia G. F. Atk. looks similar but the volva breaks up into yellow pieces and the lamellae are white with a nearly white to buff stipe. Amanita parcivolvata (Peck) Gilb., which fruited in our neighborhood in Virginia, has a bright red pileus and yellow stipe, but lacks a partial veil and it has a saccate, white volva. A third species, A. arkansana Rosen. has an orange-yellow pileus; a yellow partial veil; pale yellow lamellae; and a white, saccate volva. In Asia we have collected and photographed A. hemibapha (Berk. & Broome) Sacc. and it appears identical to our material of A. caesarea. In Europe we have seen variation in the presence of orange scales on the stipe as well as those that have very reduced scales and marginal striations on the pileus that are not as pronounced as our taxon in the North America. Only additional study, especially with sequence data, will determine if the minor differences in populations are enough to recognize several species. Often recorded as edible but there are too many similar Amanitas in North America for us to recommend it for the table.
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Amanita vaginata (Fr.) Vittad.




  NONPOISONOUS




  


  

  Pileus 5–9 cm broad, nearly conic, plane in age often with a small umbo, viscid, brown, gray-brown to yellow-brown, without hairs, with a conspicuously striate margin, warts absent. Flesh soft, thin, white. Lamellae free, close, narrow, fairly well separated in age, white. Stipe 10–20 cm long, 1.0–1.5 cm wide, white, enlarging to an oval or club-shaped, basal bulb, smooth or with some flattened hairs over the center. Volva white, membranous, saclike (Fig. 30), persistent, unattached to stipe. Partial veil absent. Odorless. Do not taste.




  Spores 7–14 x 7–13 μm globose, smooth, entire, thin-walled, nonamyloid. Spore print white.




  Habit and distribution: Single to numerous under both hardwood and conifers. Widely distributed. Fruiting spring through fall.




  Comments: This species is commonly called the “Grisette.” Several varieties (for example, var alba and var livida) have also been described, using pileus color as the criterion. Amanita sinicoflava Tuloss has a “olive-tan to brownish olive” pileus (Tuloss, 1988) and a “graying volva” well illustrated by Roody (2003) and known from Virginia to Maine. It is similar to the widely distributed A. fulva (Schaeff.) Pers., which is based on the orange pileus variant of this species and A. pachycolea D. E. Stuntz, which is a large dark brown species found on the West Coast. Some people eat this species but we would not recommend that anyone eat Amanitas.
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Amanita velosa (Peck) Lloyd




  NONPOISONOUS




  


  

  Pileus 4–15 cm broad, convex to plane in age, viscid, glabrous, pink to ochraceous, margin striate, typically with a large patch or patches of white universal veil remains over the center. Flesh soft, thin, and white. Lamellae free, subdistant, white often tinted pinkish. Stipe 8–15 cm long, 0.6–1.7 cm wide, equal, white, dry, floccose, no partial veil, base with a thick, saccate, white volva. Odorless. Do not taste.




  Spores 8.5–13.0 x 6–10 μm broadly elliptic, smooth, entire, thin-walled, nonamyloid. Spore print white.




  Habit and distribution: Single or several under live oak or in mixed oak forests. Found in California and Oregon. Fruiting in winter, February to March.




  Comments: Amanita calyptrata Peck (= A. calyptroderma G. F. Atk.) is very similar but the pileus is brown to orange-brown and it is most often found associated with Madrone in a narrow range in California and adjacent Oregon. Both species are nonpoisonous. However, we strongly favor not eating any species of Amanita.
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Amanita muscaria (Fr.) Gray




  POISONOUS (INTOXICATING)




  


  

  Pileus 8–24 cm broad, convex to plane in age, viscid, usually straw-yellow, orange to bright blood-red, usually darkest at the center, but can be all white, adorned with whitish, warts or small patches and, at first, hanging marginal veil remains, white. Flesh firm, white throughout. Lamellae free, crowded, broad, white, with minutely hairy edges. Stipe 8–15 cm long, 0.2–0.3 cm wide, enlarging toward base, becoming bulbous at the base, white, covered with silky hairs. The only remains of the volva are 2 or 3 concentric rings above the bulb. Partial veil membranous, superior, often several centimeters long, white, persistent. Odorless. Do not taste.




  Spores 8–11 x 6–8 μm elliptic, smooth, entire, thin-walled, nonamyloid. Spore print white.




  Habit and distribution: Scattered or abundant under hardwoods and conifers. Widely distributed. Fruiting from spring to fall.




  Comments: Amanita frostiana (Peck) Sacc. is an eastern species that has a thinner stipe; lacks the concentric rings above the bulb; and also has nonamyloid, almost globose spores 7.5–9.5 x 7–9 μm. It is apparently not toxic since we know mushroom hunters who have eaten large portions of A. frostiana without ill effects. In addition, certain areas have races of A. muscaria that seem to have less or different proportions of toxins than other areas. However, this is a dangerous fungus with Type 3 toxins and should be avoided. In some cases it has been eaten and characterized as a “pleasurable intoxication” (Spoerke and Rumack, 1994). Amanita parcivolvata (Peck) Gilb. is a close lookalike to A. muscaria but it has a powdery veil; leaves no ring; and the yellowish volval patches fall off readily. It is smaller in size; has spores of the same size; also no amyloid reaction; and its toxicity is unknown (Jenkins, 1986, Figs. 3 & 4). It is only reported from northeastern North America. We have collected the white form of A. muscaria under jack pine in Michigan, Virginia pine in Maryland, and aspen in Idaho, but it is not common. The orange to orange-red form A. muscaria var formosa and the red-capped A. muscaria var muscaria are common in New York and New England. A deep red pileus color is often found along the West Coast and Colorado. A faded light yellow-orange pileus color is typical of fruiting under northern Rocky Mountain conifers.
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Amanita flavoconia G. F. Atk.




  MAY BE POISONOUS




  


  

  Pileus 3–8 cm broad, convex to nearly plane, viscid, bright orange to yellow but whole pileus is evenly colored with scattered yellow, often large, warts; margin faintly striate and at first often covered in volval remains. Flesh thin, firm, cream to buff near cap, remainder white. Lamellae free, close, white, with minutely hairy edges. Stipe 5–12 cm long, 0.5–1.5 cm wide, enlarging toward base to an almost oval basal bulb, pale yellow to white, dry, finely pruinose. Volva bright yellow, not persistent, breaking up around the basal bulb and often left in the soil. Partial veil membranous, whitish, leaving a persistent, superior ring with a buff margin. Odorless. Do not taste.




  Spores 7.0–9.5 x 4.5–6.0 μm elliptic, smooth, entire, thin-walled, amyloid. Spore print white.




  Habit and distribution: Single or several under hardwoods or occasionally conifers. Found in eastern and central United States and adjacent Canada. Fruiting in the summer and fall.




  Comments: There is one report of unidentified cyclopeptides by Abdel-Malak (1974) but no known poison cases with this species. It is found commonly during most seasons. A rather rare closely related species is A. flavorubescens G. F. Atk., which has a strikingly yellow cap, partial veil, and red-stained flesh in the base of the stipe.
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Amanita flavorubescens G. F. Atk




  INEDIBLE




  


  

  Pileus 6–12 cm broad, convex to plane in age, fibrous, slightly viscid, striate just at margin, deep even yellow with numerous orange warts of universal veil remains scattered over the surface which often fall or are washed off. Flesh firm, white except in stipe base, which is light red. Lamellae free, close to fairly well separated, white with pinkish stains in age. Stipe 5–18 cm long, 0.1–2.2 cm wide, enlarging toward base, which is bulbous, white to light yellowish with scanty hairs and sometimes with light pinkish tissue near the base. Volva deep yellow, quickly disintegrating in the soil around base. Partial veil membranous, same color as cap, but white above, leaving a superior, ragged, skirtlike ring. Odorless. Do not taste.




  Spores 7.5–10.0 x 5.0–6.5 μm elliptic to almost globose, smooth, entire, thin-walled, amyloid. Spore print white.




  Habit and distribution: Single or several under hardwoods or occasionally conifers. Found in eastern United States and Canada. Fruiting occasionally in spring usually in summer and early fall. Although not common Pomerleau (1966) reports it from Quebec, Huffman et al. (1989) from the central United States, Kimbrough (2000) from Florida, and we have recorded it in Maryland, North Carolina, and Virginia.




  Comments: This species is also known as the “Yellow Blusher.” Amanita frostiana Peck is very similar but has nearly globose, nonamyloid spores 7.0–9.5 x 7–9 μm and the pileus and warts are not intense yellow but whitish to buff.
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Amanita brunnescens G. F. Atk.




  NONPOISONOUS




  


  

  Pileus (3-) 5–9 (-15) cm broad, convex, plane, viscid, dark brown or sometimes light tan to whitish, margin covered with white, cottony warts and patches, faintly striate. Flesh thin, white, staining reddish brown. Lamellae free, close, broad, white. Stipe 4–13 cm long, 0.8–2.0 cm wide, equal but with a large, oval, basal bulb up to 3.5 cm broad which is conspicuously split or cleft (Fig. 32) longitudinally, white, smooth above ring, hairy below and often stained brown near or over the base. Universal veil remains are in irregular patches on the basal bulb and some -times form an obscure collar around top. Veil membranous, white, skirtlike or breaking irregularly to hang in shreds or patches as a superior ring or sometimes pulling free from the stipe altogether. Odorless. Do not taste.




  Spores 7.0–9.5 (-11.0) μm globose, smooth, entire, thin-walled, amyloid. Spore print white.




  Habit and distribution: Scattered and common under hardwoods, especially oaks and mixed woods. Found throughout eastern North America as far north as the boreal forest and west to Iowa, Kansas, and central Texas. Fruiting in summer and early fall.




  Comments: This species is often called the “Cleft Foot Amanita.” The less common A. brunnescens var pallida Krieger is very light tan or with a pure white pileus but is still easily diagnosed with the distinctive cleft bulb. It is known only from the eastern and central hardwood forests of North America. We have seen people eat this species but it has a metallic taste and again we do not recommend that anyone eat species of Amanita.
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Amanita citrina (Schaeff.) Gray




  POISONOUS




  


  

  Pileus 4–10 cm broad, convex, sometimes with a broad umbo, viscid, citrine-green to light citrine-green with a whitish margin, covered with irregular, flattened, white, volval patches that are loose and may be washed off in wet weather, margin incurved at first, not striate. Flesh soft, white. Lamellae free, close, white, and with minutely hairy edges. Stipe 8–12 cm long, 0.8–1.5 cm wide, enlarging downward with a nearly round basal bulb, sometimes with a noticeable collar, white, smooth above and cottony below ring. Volva soft, flattened to bulb, sometimes free at the top, forming a collar. Veil fragile, membranous, white to buff, superior, somewhat persistent, hanging about or flattened down to the stipe, also seen surrounding the fruiting body on the ground. Odorless. Do not taste.




  Spores 7–10 μm globose, smooth, entire, thin-walled, amyloid. Spore print white.




  Habit and distribution: Single to scattered under conifers, hardwoods, or mixed woods. Found in eastern and central United States and Canada. Fruiting in late summer and fall.




  Comments: This species has been called the “Citrine Amanita.” Amanita citrina var lavendula Coker has a lavender-colored volva and is as widespread as the white variety. The olivaceous tint is usually present but may be weak. There are usually pines present with which it may be mycorrhizal. It contains the Type 3 toxin, bufotenin, which is a compound close to psilocin but is not centrally active in humans when taken orally (Spoerke & Rumack, 1994).
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Amanita gemmata (Fr.) Gill.




  POISONOUS




  


  

  Pileus (2.5-) 4.0–7.0 (-12.0) cm broad, convex to plane or even slightly depressed in age, viscid to glutinous, smooth, dull yellow often with a pinkish cast, covered with whitish volval warts, sometimes tinted cinnamon in age, but readily washed off in wet weather; margin striate, often covered with sand, clay, and debris accumulated during expansion. Flesh soft, thin, white. Lamellae free, close, narrow, white. Stipe 5–14 cm long, 0.5–0.8 (-2.0) cm wide, equal, white, smooth above the ring, some fibrils on the surface, basal bulb with a narrow collar. Volva remains as patches clinging to the lower surface of the bulb or as pieces left in the soil. Partial veil fragile, membranous, forming a ragged, white, superior ring or absent at maturity. Odorless. Do not taste.




  Spores 7.5–11.0 x 6–9 μm short elliptic to subglobose, smooth, entire, thin-walled, nonamyloid. Spore print white.




  Habit and distribution: Single or several under mixed hardwood-conifer forests, especially pines. Widely distributed in North America. Fruiting from early summer to fall.




  Comments: Spoerke & Rumack (1994) list Type 3 toxins, muscimol and ibotenic acid, and this species, like others in this group, are poisonous. We recommend again that no Amanita should be eaten in North America. Amanita pantherina var multisquammosa (Peck) D. J. Jenkins is similar but has a distinct collar around the bulb; a more persistent partial veil; and similar spores.




  
[image: chpt_fig_013]



   

  
Amanita pantherina (DC.:Fr.) Secr.




  POISONOUS




  


  

  Pileus 5–12 cm broad, convex to nearly plane in age, viscid, often with soft, pyramid-like, white warts over a light to rich brown surface that is usually buff to yellowish just at the striate margin, which may have veil patches adhering to it. Flesh firm, white, buff just beneath pileus cuticle. Lamellae free, close to crowded, white, edges finely scalloped. Stipe 6–12 cm long, 1.0–2.5 cm wide, gradually enlarging to the ovoid basal bulb (Fig. 34), which has a roll or collar where stipe and bulb meet, white, nearly smooth above and hairy below the ring, occasionally with a single ring above the bulb. Universal veil tissue includes a cottony roll and a thin cottony layer on the bulb, which is inconspicuous and may rub off in the dirt. Partial veil an irregular superior, skirtlike, often ragged annulus or sometimes clinging to the margin of the pileus. Odorless. Do not taste.




  Spores 9–12 x 6.5–8.0 μm elliptic, smooth, entire, thin-walled, nonamyloid. Spore print white.




  Habit and distribution: Several to many under conifers or mixed woods. Widely distributed. Found in spring, summer, and fall.




  Comments: This is the common, potentially deadly poisonous Amanita of the western conifer forests but it is widely distributed throughout North America. We know of examples where people have mistaken this species for Amanita rubescens, which is edible. It is usually not fatal but can cause serious toxic reactions described in Type 3 toxins. This example is a strong argument for avoiding all Amanitas in North America. There are several varieties of A. pantherina, all poisonous, one with a very light brown nearly white pileus well described by Jenkins (1986). Compare Amanita gemmata, which often looks similar. Amanita aspera (Fr.) Gray also looks similar but has yellow-gray warts on the pileus, yellow above the partial veil, and grayish yellow on the lower stipe.
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Amanita francheti (Boud.) Fayod




  POSSIBLY POISONOUS




  


  

  Pileus 5–12 cm broad, broadly convex to plane in age, viscid, dark brown to orange-brown, with numerous warts from the universal veil, buff to yellowish or becoming grayish yellow, margin smooth without striations. Flesh firm, white. Lamellae narrowly free, close, white or tinted yellowish, especially at maturity. Stipe 6–13 cm long, 0.8–2.5 cm wide,equal or enlarging somewhat toward the base, cream to buff above the white to buff, flaring, persistent, superior annulus, white to yellowish below with floccose material from the universal veil especially over the clavate base. Odorless. Do not taste




  Spores 7.5–12.0 x 5.5–8.0 μm elliptic, smooth, entire, thin-walled, amyloid. Spore print white.




  Habit and distribution: Several under conifers or mixed conifer hardwood forests. Widely distributed in Pacific Northwest, Rocky Mountains, northern United States and Canada. Fruiting in the late summer and fall.




  Comments: This species was commonly described in older works as A. aspera (Fr.) Gray. It could be confused with A. pantherina, which has a white universal veil; a striate margin; and nonamyloid spores. The two should be compared. However, McKenny et al. (1991) report that they should both be considered as poisonous and avoided.
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Amanita rubescens (Pers.:Fr.) Gray




  EDIBLE




  


  

  Pileus 5–15 cm broad, convex or sometimes with an umbo, viscid to sticky, dull reddish brown shaded with buff or gray, covered with olive-gray to whitish or even pinkish irregular warts, often with some clustered along the obscurely striate margin. Flesh soft, white staining reddish when bruised. Lamellae nearly free, close, white, soon stained pinkish to red. Stipe 8–20 cm long, 0.8–4.0 cm wide, enlarging downward to a swollen, oval, basal bulb, tinged dingy pinkish above ring and usually with more reddish stains below. Universal veil not persistent, consisting of reddish pieces, some adhering to the bulb and some in the surrounding dirt. Partial veil membranous and pale white, staining reddish, fragile, leaving an irregular skirtlike or shredded white superior ring. Odorless. Do not taste.




  Spores 7.5–10 x 5–7 μm elliptic, smooth, entire, thin-walled, darkly amyloid. Spore print white.




  Habit and distribution: Solitary or in groups, under hardwoods and mixed woods. Found in eastern North America and under coastal oaks in California. Fruiting in summer and fall in the East, but California in the late winter and spring.




  Comments: This species is known around the world as “The Blusher.” Although it is rated excellent in many European guides and by North Americans who have eaten it, too many Amanitas are close look alikes to this one, to permit us to recommend it as edible. Amanita pantherina, which is poisonous and often confused with “The Blusher” should be compared.
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Amanita ceciliae (Berk. & Broome) Bas




  EDIBILITY UNKNOWN




  


  

  Pileus 4–14 cm broad, ovoid to convex, plane with a low umbo in age, viscid, brown to dark brown over the center to brownish gray in age, covered with gray warts, margin striate. Flesh thin, soft, white. Lamellae free, close, with white, minutely hairy edges. Stipe 6–20 cm long, 1.0–2.5 cm wide, enlarging to a slightly larger base, white, covered with flattened to floccose gray hairs. Volva membranous, persistent, often clinging in patches to the base, white with gray hairs and often orange-brown stains in age. Partial veil absent. Odorless. Do not taste.




  Spores 10–15 μm globose, smooth, entire, thin-walled, nonamyloid. Spore print white.




  Habit and distribution: Single to several, usually under conifers. Widely distributed. Found in summer and fall.




  Comments: This fungus has often been reported in the past as Amanita inaurata Secr. or Amanitopsis strangulata Fr. There are no reports of toxins nor of the edibility of this fungus but we recommend that no Amanita should be eaten.
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Amanita excelsa (Fr.) Bertillon




  NONPOISONOUS




  


  

  Pileus 5–10 cm broad, convex, dry or tacky when moist, light to dark brown to reddish brown, many gray to grayish white warts from the universal veil becoming flocculose over the nonstriate margin, which is often lighter than the center. Flesh firm, white throughout. Lamellae free, close, broad, white. Stipe 5–10 cm long, 0.8–0.2 cm wide, with a clavate to bulbous base, dry, white to light gray cottony hairs to fibrillose scaly remains of the universal veil over the bulb. Partial veil superior, white, delicate membranous soon falling away or leaving a flaring annulus, warted beneath. Odor stale and unpleasant. Do not taste.




  Spores 8.5–10.5 x 7.5–9.0 μm subglobose to broadly elliptic, smooth, entire, thin-walled, amyloid. Spore print white.




  Habit and distribution: Single to several or occasionally in fairy rings, in mixed conifer and hardwood forests. Found from Quebec, New England and south to Texas. Fruiting from July to September.




  Comments: There is a white form, A. excelsa var alba Coker. Amanita excelsa is also known under the name A. spissa (Fr.) P. Kumm. Dähncke & Dähncke (1979) report it as edible but there are too many closely related, poisonous species in North America and we recommend that no Amanita be eaten. Metzler et al. (1992) illustrates the young stage. It can be confused with A. pantherina, which has pure white warts; lacks gray floccose material at the stipe base; and has nonamyloid spores—and A. porphyria—which has flat gray patches of universal veil on the pileus; appressed gray fibrils on the stipe; and an abrupt rounded basal bulb. See young stages below.
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Amanita porphyria (Alb. & Schwein.:Fr.) Secr.




  POISONOUS




  


  

  Pileus 4–9 (-12) cm broad, convex to broadly convex, viscid, fine radial hairs, deep drab-brown to livid-brown with a few large, gray to pinkish gray, flattened patches, margin incurved at first, straight in age, nonstriate. Flesh firm, white, unchanging when bruised. Lamellae free but narrowly so and white. Stipe 6–10 cm long, 0.8–2.0 cm wide, enlarging slightly toward base, terminating in a round to flattened bulb that has a distinct collar, evenly gray to drab-brown above and below ring from bands of flattened hairs. Universal veil fragile, forming a collar several millimeters high and adhering in scattered patches to the bulb. Partial veil ashy gray remaining as a hanging, superior ring. Odorless. Do not taste.




  Spores 7–9 (-10) μm globose, smooth, entire, thin-walled, amyloid. Spore print white.




  Habit and distribution: Solitary or several under mixed hardwood-conifers and conifer stands. Widely distributed. Found in summer and fall.




  Comments: This species is sometimes called the “Purple Brown Amanita.” It contains Type 3 toxins. We have found a diminutive form of this species with a pileus 2–3 cm in diameter along the Oregon and California coasts. Amanita spreta Peck is also gray, lacks a basal swelling but has a thick white volva; larger spores 11–12 x 6–7 μm; and it is found in eastern North America.
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Amanita farinosa Schwein.




  EDIBILITY UNKNOWN




  


  

  Pileus 2–6 (-7) cm broad, nearly conic at first, convex to plano-convex in age, dense dark gray, grayish black to whitish gray, granulose, powdery surface becoming nearly glabrous and grayish white especially over the expanded margin which is plicate-striate in age. Flesh soft, white, cottony in stipe center. Lamellae free, subdistant, white, finely granulose, margins minutely granulose. Stipe 3–9 cm long, 0.3–0.9 cm wide, nearly equal or slightly enlarged at the base, white, powdery at first soon glabrous. Volva seen only as patches on the stipe or ground beneath the fruiting body. Partial veil powdery but soon disappearing. Odorless. Do not taste.




  Spores 6.0–9.5 x 4.5–7.5 μm globose to subglobose, smooth, entire, thin-walled, nonamyloid. Spore print white.




  Habit and distribution: 2 to 4 fruiting bodies, never common, under oaks in Virginia, or mixed hardwoods and conifers, but associated with conifers in Oregon and California according to Thiers (1982) and personal observations. Also found by the authors under hardwoods and conifers in Japan and Korea.




  Comments: This species is often called the “Powdery Cap Amanita.” It is one of the most distinctive species of Amanita, however there is no information concerning either toxins or edibility. Amanita cinereoconia Atk. should be compared with this species (see comments under A. onusta.)
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Amanita polypyramis (Berk. & M. A. Curtis) Sacc.




  PROBABLY POISONOUS




  


  

  Pileus robust 8–20 cm broad, convex, then planoconvex to plane in age, dry to sticky, chalk white with soft often powdery warts and small patches of the white universal veil over the surface, margin nonstriate with partial veil remains clinging to it. Flesh firm, white, not changing when bruised. Lamellae nearly free, close, white to yellowish white. Stipe 10–21 cm long, 1.0–3.5 cm wide, equal, dry, white with scattered or abundant fibrils, at base an ovoid bulb 3–7 x 2–6 cm tapering below but not rooting. Partial veil white, very soft and cottony clinging to the lamellae at first and then falling away or leaving a very loose fragile ring, often gone at maturity. Flesh firm, white not changing when bruised. Odor of strong “chloride of lime” or old tennis shoes! Do not taste.




  Spores 9.0–13.5 x 5.5–9.0 μm elliptic to elongate, smooth, entire, thin-walled, amyloid. Spore print yellowish white.




  Habit and distribution: Single to more often several on the ground under deciduous or mixed coniferous/deciduous forests, especially under oaks. Widely distributed and common in the oak forests of the eastern central and southern United States. Found in late summer and fall, later in the Deep South.




  Comments: Amanita chlorinosma (Austin) Lloyd is often misidentified as this species. However, it is a more slender species with a smaller basal bulb; and smaller spores 8–11 x 5.5–6.5 μm, which are also amyloid. It has clamp connections, which are lacking in A. polypyramis. Amanita chlorinosma is much less frequently encountered and many collections are misidentified.
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Amanita abrupta Peck




  POSSIBLY POISONOUS




  


  

  Pileus 5–10 cm broad, convex to plane in age, dry, shiny, white with pointed or conical white warts from the universal veil, margin becoming cottony but nonstriate. Flesh firm, white. Lamellae free, close to crowded, white. Stipe 8–14 cm long, 0.5–1.5 cm wide, nearly equal, with a round, abrupt basal bulb (Fig. 34), white throughout. Partial veil thick, white, cottony, leaving a thick annulus which often falls away usually striate above. Odorless. Do not taste.




  Spores 7.0–9.5 x 5.5–8.5 μm globose to broadly elliptic, smooth, entire, thin-walled, amyloid. Spore print white.




  Habit and distribution: Several in mixed conifer and deciduous forests throughout Midwest and eastern U.S. as far north as Vermont. Widely distributed. Fruiting in summer and early fall.




  Comments: McIlvaine and Macadam (1973) report A. abrupta to be edible but caution about properly identifying it. We have found this species in the Dominican Republic under pure pine with which it must be associated as a mycorrhizal symbiont. Amanita polypyramis is similar and should be campared with it.
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Amanita daucipes (Mont.) Lloyd




  POISONOUS




  


  

  Pileus 6–25 cm broad, conic to convex, white with powdery to granulose, orange or reddish brown universal veil over the surface, margin nonstriate. Flesh very firm, white. Lamellae free, crowded, narrow, white to yellowish white. Stipe 7.5–20.0 cm long, 0.8–2.5 cm wide, somewhat tapering toward the apex, with a large, rooting, basal bulb, white or some with pale orange, granulose universal veil material on the stipe and especially the bulb. Partial veil superior, soft soon falling away. Odor of old ham bones or soap. Do not taste.




  Spores 8–12 x 5–7 μm elliptic, smooth, entire, thin-walled, amyloid. Spore print white.




  Habit and distribution: Single to several in mixed conifer and hardwoods. Common in the Northeast, from Pennsylvania south to Texas. Fruiting in late August and through the fall.




  Comments: The presence of toxins is not known but A. daucipes belongs to a group with many toxic species and no member of the amyloid species in the Subgenus Lepidella should be eaten.
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Amanita atkinsoniana Coker




  POSSIBLY POISONOUS




  


  

  Pileus 6.0–12.5 cm broad, convex to plane in age, yellowish white, gray or orange-brown, covered with small reddish brown to gray-brown warts from the universal veil, with small patches near the margin and sometimes clinging remains of the veil. Flesh firm, white. Lamellae free, crowded, yellowish white sometime with a reddish stain. Stipe 8–20 cm long, 1.0–2.5 cm wide, equal or enlarging somewhat to the rounded, clavate, basal bulb, white, glabrous to floccose at the bulb which is covered with rings of reddish brown scales from the universal veil. Partial veil leaves a superior rather fragile yellowish white annulus collapsing in age. Odor of “chloride of lime.” Do not taste.




  Spores 9.0–12.5 x 5.5–8.0 μm elliptic, smooth, entire, thin-walled, amyloid. Spore print white.




  Habit and distribution: Usually one to three in mixed conifer and hardwood/conifer forests. Found in northeastern, southeastern, and southern United States and eastern Canada. Fruiting in August and September.




  Comments: Amanita atkinsoniana has a distinctive odor of “chloride of lime” lacking in A. onusta. Although there are no specific reports of toxins, this species, along with A. onusta, belongs to the Subgenus Lepidella where toxins are common. We strongly recommend species in the Subgenus be regarded as poisonous. Pomerleau (1980) reports and pictures A. atkinsoniana from Quebec.
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Amanita onusta (Howe) Sacc.




  POSSIBLY POISONOUS




  


  

  Pileus 5–10 cm broad, broadly convex to plane in age, dry, with gray to brownish gray universal veil covering the entire pileus as raised to flattened, symmetrically arranged warts and often as hanging remains on the nonstriate margin. Flesh firm and white. Lamellae close, nearly free, medium broad, white to cream color. Stipe 5.5–12.0 cm long, 0.6–1.5 cm wide, equal or slightly larger at the apex, becoming narrowly club-shaped at the rooting base, white, sticky fibrils over the top half, gray or brownish, gray fibrils over the lower stipe, and gray or brownish gray, small, erect scales over the bulb from the universal veil. Partial veil with white, sticky fibrils over the upper surface often clinging to the margin of the pileus. Odor mild or slightly unpleasant. Do not taste.




  Spores 8.0–11.5 x 5.0–6.6 μm elliptic, smooth, entire, thin-walled, amyloid. Spore print white.




  Habit and distribution: One to several in mixed oak/hickory and chestnut forests. Widely distributed from southern New England to Texas (Metzler et al., 1982). Fruiting in late summer and fall.




  Comments: Amanita cinereoconia lacks the universal veil warts on the pileus; is a small species; pileus 3–7.5 cm broad, with a brownish to silver-gray granular covering. The stipe has a white to pale grayish granular surface; a narrowly clavate, shallow rooting bulb; and distinct odor of chloride of lime (Metzler et al., 1982, p. 72 & Jenkins, 1986, Fig. 34).
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Amanita ravenelii (Berk. & M. A. Curtis) Sacc.




  POISONOUS




  


  

  Pileus 8–17 cm broad, almost globose at first to convex or nearly plane in age, slightly viscid to dry, white to yellowish white with rather coarse, white warts from the universal veil, often in concentric rows to the margin, in age with a brownish orange hue, margin with warts but not striate. Flesh firm, white. Lamellae free, crowded, yellowish white. Stipe 10–25 cm long, 1–3 cm wide, white, dry with a large rooting basal bulb, surface with sticky white fibrils. Partial veil thick, appressed against the lamellae with numerous white warts on the underside, forming a thick, superior annulus which soon falls away. Universal veil left in soil around the bulb, white. Odor strong, of “chloride of lime” or old tennis shoes. Do not taste.




  Spores 8–11 x 5.5–7.5 μm elliptic to ovoid, smooth, entire, thin-walled, amyloid. Spore print white.




  Habit and distribution: Single to several in mixed hardwood and conifer forests. Reported from Maryland to South Carolina. Fruiting in late summer and fall.




  Comments: The infrequently found A. chlorinosma has white, powdery universal veil remains on the pileus. Amanita rhopalopus Bas has brownish orange patches of universal veil on the pileus and a fusiform bulb that is deep rooting. Amanita mutabilis Beardslee has pink coloration on the pileus and stipe; the context turns pink when cut; and has a distinct odor of anise. All three species are infrequent and distributed in the southeastern and southern United States and all have amyloid spores. The first two have a strong odor of “chloride of lime.”
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Amanita cokeri (Gilb. & Kühner) Gilb.




  POISONOUS




  


  

  Pileus 6–15 cm broad, large, convex, plane or slightly depressed in age, viscid, shiny, ivory-white, covered with white to brownish orange, pyramidal, volval warts that often grade into dense, sticky hairs over and clinging to the margin especially when young. Flesh firm, white. Lamellae narrowly free or adnate, close together to fairly well separated in age, white or tinted yellow. Stipe 6–20 cm long, 1.5–3.0 cm wide, white, nearly smooth above the superior ring, loose sticky hairs below, widening to a basal bulb that has recurved scales arranged in several circles just above the short rooting bulb that often has pinkish brown stains as well as shallow cracks and splits. Volva adheres to the bulb, splitting into sticky, irregular patches. Partial veil white, fibrous, separating unevenly and leaving long strands attached in taffylike fashion to a wide area of the stipe, ring superior, hanging skirtlike. Odor mild. Do not taste.




  Spores 10.0–13.5 x 7–9 μm elliptic, smooth, entire, thin-walled, amyloid. Spore print white.




  Habit and distribution: Single, several or scattered under Virginia pine and mixed hardwood pine stands. Widely found in the southeastern and southern United States. Known in the West only from Marin and Santa Cruz Counties in California. Fruiting in the fall.




  Comments: This species is also known as “Coker’s Amanita.” Following hard fall rains, this beautiful, stately fungus can become quite smooth and have only scattered warts. We have found it most commonly during September and October in North Carolina, Maryland, Texas, and Virginia. Like many of the species of Amanita, it contains Type 3 toxins, and is poisonous (Spoerke & Rumack, 1994). Amanita silvicola Kauffman has a pure white, floccose, viscid cap and amyloid, elliptical spores 9–12 x 5–6 μm; it is a similar species found in the Pacific Northwest under conifers.




  
LIMACELLA




  Pileus convex to plane in age, covered with a slimy, glutinous layer, white to bright reddish brown. Lamellae free, white, trama divergent (Fig. 28). Stipe dry to slimy beneath the superior, glutinous to membranous annulus. Spores globose, subglobose to broadly elliptic, entire, thin-walled, nonamyloid. Universal veil forms a glutinous layer surrounding the button. The species are widely distributed in a variety of habitats in North America. Helen Smith (1954) includes 12 species in her monograph. The species of Limacella are placed in the Amanitaceae because of the presence of a universal veil.




  Edibility: No toxins are recorded for the genus but the species are quite variable and we do not know who has actually tested the edibility of the species.




  KEY TO LIMACELLA




  1. Pileus white to creamy yellow, glutinous---------------------------------------------------------- 2




    1. Pileus light brown, orange-brown or red-brown, glutinous------------------------------------ 3




    2. Partial veil glutinous, annular zone often barely visible-------------------- L. illinata




    2. Partial veil a flaring, membranous annulus -------------------------------- L. solidipes (see comments under L. illinata)




  3. Pileus glutinous, bright yellow-brown to reddish brown, glutin hanging from the margin; odorless ------------------------------------------------------------------------------ L. glischra




  3. Pileus glutinous, dark reddish brown, fading in age to pale pinkish brown; odor strongly farinaceous ---------------------------------------------------------------------------------- L. glioderma




  (see comments under L. glischra)
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Limacella illinata (Fr.) Murrill




  EDIBILITY UNKNOWN




  


  

  Pileus 2.5–8.0 cm broad, broadly convex, glutinous to slimy, white to creamy yellow in age, margin inrolled until mature. Flesh soft to firm, white. Lamellae nearly free, close, white. Stipe 3–10 cm long, 0.5–0.6 (-1.0) cm wide, equal or slightly larger toward the base, glutinous, white, cream color or with a trace of orange near the base. Odor farinaceous. Do not taste.




  Spores 3.0–5.5 x 2.8–5.0 μm subglobose to short elliptic, smooth, entire, thin-walled, nonamyloid. Spore print white.




  Habit and distribution: One to several under conifer or mixed conifer and deciduous forests. Widely distributed. Fruiting in summer and fall.




  Comments: Limacella solidipes (Peck) H. V. Smith is a rare species with a white, viscid pileus; dry, white stipe; and a flaring, membranous annulus. It is widely distributed.
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Limacella glischra (Morg.) Murrill




  EDIBILITY UNKNOWN




  


  

  Pileus 20–42 mm broad, convex, broadly convex with a low umbo in age, glutinous, smooth, yellow-brown to reddish brown, margin often with hanging pieces of gluten. Flesh soft, white, light reddish brown near pileus cuticle. Flesh firm, white. Lamellae free, close, broad, white to very pale cinnamon. Stipe 4–7 cm long, 0.8–1.2 cm wide, nearly equal, glutinous, pale to dull whitish or color similar to that of pileus. Universal veil glutinous leaving slime over pileus and stipe. Partial veil glutinous with a hairy veil beneath, pale pinkish cinnamon, leaving a glutinous, hairy ring and pieces hanging from the pileus margin. Odorless. Do not taste.




  Spores 5.0–6.5 x 4.5–5.5 μm globose to subglobose, smooth, entire, thin-walled, nonamyloid. Spore print white.




  Habit and distribution: Single or in small numbers, infrequent, under hardwoods and conifers. Widely distributed. Fruiting in the summer and fall often following wet weather.




  Comments: Limacella glioderma (Fr.) Earle has a glutinous, dark brown pileus, lighter brown in age; partial veil a fibrillous zone and not viscid; stipe dry except for gluten from the pileus. More information on the North American species is available in the monograph of Limacella by H. V. Smith (1944).




  
LEPIOTACEAE




  The Lepiotas have long been called the “Parasol Mushrooms.” The free lamellae; long, thin stipes; and general stature remind one of the Amanitas. Among the white-spored agarics, they can be misidentified as an Amanita. However, the conic to convex pileus may have squa-mules or fibrils on the surface but, on close observation, they are part of the pileipellis and not remains of the universal veil as in Amanita. In fact a universal veil is absent in the Lepiotaceae. The lamellae are free, white, and, with the exception of Chlorophyllum molybdites, remain white and produce a white spore print. The stipe has a persistent, often moveable, partial veil. Spores are elliptic and thick-walled with an apical pore in Chlorophyllum, Macrolepiota, and Leucoagaricus. In Lepiota and Cystolepiota, they are thin-walled and entire. Cystolepiota has a pileipellis of round cells, while Lepiota has filamentous hyphae. Amyloid spores are unknown in the Lepiotaceae, while in a large number of species of Amanita, especially the deadly poisonous species, they are amyloid. In addition, the lamellar trama of the Lepiotaceae is interwoven (Fig. 27), and not divergent as in the Amanitaceae.




  The Lepiotaceae are very closely related to the Agaricaceae and many mycologists place them in the Agaricaceae. However, to most accurately identify the genus and species, we have kept them separated.




  Edibility: Both edible and poisonous species are found in the family. Young fruiting bodies of Chlorophyllum molybdites have pure white lamellae and are often misidentified as a Macrolepiota, leading to the most common toxicity in the family. The Type 8 toxins are present in some, and cause severe gastric upset including vomiting and diarrhea with impressive but not deadly results (Spoerke & Rumack, 1994). However, several small species including Lepiota castanea and Lepiota subincarnata are deadly poisonous and possess the Type 1 toxins including amanitins (cyclopeptides) found in Amanita virosa and related taxa. (See plate and description of Lepiota castanea), (Spoerke & Rumack, 1994). There are also some very good edible species, especially Macrolepiota procera and M. rachodes. Carefully read descriptions and be sure to obtain a spore print.




  
KEY TO THE LEPIOTACEAE




  1. Large, robust fruiting body with a persistent partial veil, fringed outside and often movable on the stipe; spores thick-walled with an apical pore ---------------------------------- 2




  1. Very small to medium sized fruiting body; partial veil variable, often missing at maturity; spores thick or thin-walled, with or without an apical pore ---------------------------- 5




    2. Lamellae white young, becoming gray-green in age and leaving a green spore print; fruiting in a complete or partial fairy ring -- Chlorophyllum molybdites




  2. Lamellae remaining white or buff; spore print white; fruiting singly or scattered ---- 3




    3. Stipe 15–40 cm long, 0.8–2.0 cm wide with brown, cottony scales to the base; flesh unchanging when bruised; spores 12–18 x 8–13 μm---------- Macrolepiota procera




  3. Stipe shorter (9–15 cm), thin or thicker without cottony scales; flesh bruising yellow, orange, red to reddish brown; spores smaller---------------------------------------------------- 4




    4. Pileus with cinnamon-brown scales; flesh bruising yellow to orange-red to red-brown; dries white or light gray ---------------------------- Macrolepiota rachodes




  4. Pileus with reddish brown scales; flesh quickly reddens where handled on pileus, stipe, and when dried ------------------------------------ Leucoagaricus americanus




  (see comments under M. rachodes)




    5. Pileus conic to ovoid, convex in age, white, smooth to powdery and striate; spores thick-walled with an apical pore -------------------------------------------------------------------- 6




  5. Pileus convex to campanulate, yellow-brown, orange-brown to red-brown or with a very small pileus (0.8–1.8 cm) with a pinkish to cinnamon disc; spores thin-walled, without an apical pore -------------------------------------------------------------------------------- 7




    6. Pileus large (4–12 cm), white, dry, smooth; spores thick-walled with an apical pore, red in Melzer’s solution; usually in lawns or grassy areas Leucoagaricus naucinus




  6. Pileus small (2.5–3.5 cm), white, dry, powdery with a striate margin; spores thick-walled with an apical pore, yellow-brown in Melzer’s solution; fruiting usually in large clusters on compost ------------------------------ Leucocoprinus caepestipes




  7. Pileus 0.8–1.8 cm, with minute granular (not scaly) surface on a white to pinkish background; spores small (4–5 x 2.5–3.0 μm) ---------------------- Cystolepiota seminuda




  7. Pileus larger or not, surface not powdery, orange-brown to red-brown, with often pointed, dark brown, pyramidal warts or finely scaly------------------------------------------- 8




    8. Pileus 4–12 cm broad with a pale brown or cinnamon-brown surface with scattered to dense, dark brown, pyramidal warts------------ Lepiota acutesquamosa




    8. Pileus smaller,1–5 cm broad; stipe 1.5–10.0 cm long, 0.1–0.4 cm wide; partial veil often missing or wooly, white, leaving annulus or pieces on margin of the pileus -- 9




  9. Stipe with whitish to buff, wooly hairs; spores large 10–25 x 4–6 μm ------------------ 10




    9. Stipe with red-brown to orange-brown squamules over lower half of the surface; spores smaller------------------------------------------------------------------------------------------ 11




  10. Pileus yellowish to light brown; spores 10–18 x 4–6 μm, elliptic to bean-shaped ---------------------------------------------------------- Lepiota clypeolaria




  10. Pileus light to dark brown; spores 12–25 x 4–6 μm, fusiform or spindle-shaped-------------------------------------------------------- Lepiota magnispora




  (see comments under L. clypeolaria)




  11. Pileus with appressed, orange-brown squamules over white ground color; stipe with orange-brown fibrils; usually found in large troops -------------------- Lepiota cristata




  11. Pileus with dense, thick, red-brown to chestnut, small scales or fibrils, dense over the center; stipe with red-brown squamules over lower half ------------------------------------ 12




  12. Spores 7–14 x 3.0–4.5 μm, cylindric with a short spur---------- Lepiota castanea




  12. Spores 6.0–7.5 x 3–4 μm, elliptic with a short spur ------ Lepiota subincarnata




  (see comments under L. castanea)
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Chlorophyllum molybdites Massee




  POISONOUS




  


  

  Pileus 7–30 cm broad, conic, convex with an umbo to nearly plane in age, white with numerous, slightly raised scales tinted buff to cinnamon, dry. Flesh firm, white dingy reddish where bruised. Lamellae free, close, broad, white, becoming green in age, bruising yellow to brownish. Stipe 10–25 cm long, 1.0–2.5 cm wide, enlarging toward base, smooth, white with brownish stains over base. Partial veil a thick, white, superior ring with fringed edge and discoloring brownish beneath. Odorless. Taste mild (do not taste this species).




  Spores 8–13 x 6.5–8.0 μm elliptic, smooth, thick-walled, with an apical pore. Spore print green.




  Habit and distribution: Scattered or in partial or complete fairy rings in lawns and grasslands, during wet rainy periods. Widely distributed, but most common in grasslands and lawns everywhere. Fruiting in spring but mostly late summer and fall.




  Comments: This species has been called the “Green Spored Lepiota.” In older works it has been called Lepiota morganii Peck or Lepiota molybdites (Fr.) Sacc. Fruiting bodies, when young, have pure white lamellae which turn green only as the fruiting bodies mature. The distinctive characteristics should be known before other scaly-capped Macrolepiota species are eaten. Ingesting this species, which contains Type 8 toxins, causes severe gastric upset over several hours (Spoerke & Rumack, 1994). It is one of the common causes of mushroom poisoning since it is usually mistaken for Macrolepiota rachodes or M. procera, which are good edibles. Neither of these species grows in fairy rings, nor do either produce a green spore print. When in doubt take the oldest fruiting body and make a spore print.
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Macrolepiota procera (Scop.:Fr) Singer




  EDIBLE




  


  

  Pileus 6–24 cm broad, ovoid, convex to broadly convex in age with a low umbo, white under a dense layer of flat to raised, reddish brown scales which appear to be in concentric rings, less dense near the margin, dry. Flesh soft, white, unchanging when bruised. Lamellae free, close, broad, even, white with minutely hairy edges. Stipe 15–40 cm long, 0.8–2.0 cm wide, enlarging gradually toward the base which forms a small bulb, with fine, silky, pinkish tan hairs above the ring but with brown cottony scales below, separating in ringlike fashion to reveal the white flesh beneath; basal bulb is covered with fine, white mycelium. Partial veil thick, soft, white, leaving an easily detatched and moveable, collar-like, persistent, superior ring with an edge composed of two rows of hairs. Odor mild. Taste pleasant.




  Spores 12–18 x 8–13 μm ovoid, with a minute, apical pore, smooth, thick-walled, purple-brown in Melzer’s solution. Spore print white.




  Habit and distribution: Several to gregarious in weeds, lawns, brush, or under hardwoods and conifers. Known from central and eastern North America. Fruiting in summer and fall.




  Comments: This species is known as the “Parasol Mushroom.” We have collected a very similar looking species, Macrolepiota puellaris (Fr.) M. M. Moser, on the Olympic Peninsula of Washington. It, however, has red staining when cut or bruised; lacks the rows of fibrils on the long stipe typical of “the parasol”; and has smaller spores. Note that the spores and lamellae are never green as in Chlorophyllum molybdites, the green spored lepiota. The parasol mushroom is one of the outstanding edible species. Hope’s Mushroom Cookbook (H. H. Miller, 1993) has some recipes for this delicious species.
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Macrolepiota rachodes (Vittad.) Quél.




  EDIBLE




  


  

  Pileus 6–12 (-20) cm broad, conic, rounded or blunt to convex in age, grayish to reddish gray, breaking up on expansion to form a ringed pattern of flat or slightly raised, small, cinnamon-brown squamules with white flesh between, dry. Flesh soft, white, pinkish beneath cuticle, when bruised stains orange-yellow to red-brown on the lower stipe, upper stipe has a hollow area in center. Lamellae free, close, broad, white to buff with occasional dark brown stains. Stipe 9–15 cm long, 1.5–3.0 cm wide, club- to spindle-shaped, white above ring to white below, with scattered brown hairs, stains yellow, yellow-orange to red-brown in age near the base. Partial veil soft, membranous, white, leaving a persistent, flaring ring in a wide belt with a flaring ring that has a red-brown, fringed margin. Odor pleasant. Taste is mild.




  Spores 6–11 (-15) x 5–7 μm elliptic, smooth, thick-walled, with an apical pore, red-brown in Melzer’s solution. Spore print white.




  Habit and distribution: Several to large clusters in humus, grass, compost piles, wood chip mulch, and needle duff. Widely distributed but less frequent to rare in northern North America. Fruiting in early and late fall, except in California fruiting in February and March.




  Comments: Though it is edible, some people have experienced gastric upset when ingesting this species. Lepiota brunnea Farl. & Burt has a darker brown pileus; smoky brown hairs on the stipe, and flesh “changing to reddish or slightly brownish when exposed to the air” and is darker than M. rachodes. It is less commonly collected and close to M. rachodes and we have collected and examined it in Virginia. Verlinga et al. (2003) has shown that Chlorophyllum molybdites, Macrolepiota rachodes, and M. brunnea belong in the same genus. Leucoagaricus americanus (Peck) Vellinga reddens where bruised or handled; has a reddish brown pileus; dries deep red. All the above species have spores, which are thick-walled with an apical pore. These species are edible except Chlorophyllum molybdites, but one must obtain a spore print to be sure they are white spored. See comments under Chlorophyllum molybdites, the poisonous “Green spored Lepiota.”
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Leucoagaricus naucinus (Fr.) Singer




  MAYBE POISONOUS




  


  

  Pileus 4–12 cm broad, ovoid, convex in age with a low umbo, unpolished, white to dull white but sometimes with minute, flattened, gray squamules, dry. Flesh thick, white. Lamellae close, free, white. Stipe 6–12 cm long, 0.8–2.0 cm wide, nearly equal with an enlarged base, white, without hairs above but silky below the ring. Partial veil membranous, cottony, white, leaving a collar-like, superior ring, which has a double-fringed edge. Odor mild. Taste mild.




  Spores 7.5–11.0 x 5.0–6.5 μm most ovoid, smooth, thick-walled, with a minute apical pore, red-brown in Melzer’s solution. Spore print white.




  Habit and distribution: Several to usually abundant in lawns, pastures, grassy areas, or less frequently under hardwoods and conifers, during wet, cool weather. Widely distributed. Fruiting in late summer and fall, or winter and spring on the West Coast.




  Comments: We have often seen large troops in grass after rainy periods in the early fall. Although they have been judged edible by some, others have suffered severe gastric upset caused by Type 8 toxins. We caution those who have not tried this fungus to eat only a very small portion or not at all. However, this species does resemble the deadly white species such as Amanita virosa, A. bisporigera, and A. ocreata. These species have a volva or cup surrounding the base of the stipe and a skirt-like partial veil. See both illustrations and descriptions of these species of Amanita, page 29.
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Leucocoprinus caepestipes (Sowerby.:Fr.) Pat.




  EDIBLE




  


  

  Pileus 2.5–3.5 (-7.0) cm broad, conic to campanulate, powdery with small and or large scales, margin conspicuously striate, at first white but then light pinkish. Flesh white, soft, sometimes bruises straw-yellow near cuticle. Lamellae free, crowded, white, with even edges. Stipe 4–12 cm long, 0.3–0.6 cm wide, nearly equal with a small basal bulb, covered with fine short hairs (pubescent) to smooth and hairless, white or may be flesh-colored or straw-yellow where handled; arises from a dense mass of white mycelium and rhizomorphs. Partial veil hairy, leaving a well-developed, persistent, superior ring that can become detached. Odor mild. Taste mild.




  Spores 6.5–10.0 x 6–8 μm broadly elliptic, smooth, thick-walled, with an apical pore, yellow-brown in Melzer’s solution. Spore print white.




  Habit and distribution: In large clusters on sawdust, wood chips, compost, rotten logs, and other rich humus. Found in eastern and occasionally western North America. Fruiting in spring, summer, and fall.




  Comments: This species is also known as Lepiota caepestipes (Sowerby.:Fr.) P. Kumm. Its small size and soft tissue do not combine to make this a really desirable edible.
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Cystolepiota seminuda (Lasch) M. Bon




  EDIBILITY UNKNOWN




  


  

  Pileus 0.8–1.8 cm broad, conic, convex to plane or upturned at margin with a low, broad umbo, dull white with a pinkish to cinnamon disc, dry, minutely granular surface but appearing smooth. Flesh very thin, white. Lamellae free, close, broad, white. Stipe 2.5–4.0 cm long, 0.1–0.2 cm wide, enlarging slightly toward base, dry, white above to light reddish brown below, clothed overall with minute white hairs. Partial veil white, fibrous, remaining as fibrils on the margin of the young pileus and as an obscure annular zone which soon disappears. Odorless. Taste mild.




  Spores 4–5 x 2.5–3.0 μm elliptic, smooth, entire, thin-walled, pale brown in Melzer’s solution. Spore print white.




  Habit and distribution: Growing in groups on needle duff under conifers. Apparently widely distributed, known from Montana by the authors. Fruiting in summer and fall.




  Comments: This species is also known as Cystolepiota sistrata (Fr.) Singer and Lepiota seminuda (Lasch) P. Kumm. This small distinctive Lepiota appears to be a Mycena at first glance, but on close inspection the typical free lamellae are observed. Moser (1983) has a key to the species of Cystolepiota, since there are several closely related taxa. It is placed in Cystolepiota since it has a pileus cuticle of dense, round cells called sphaerocysts. It is certainly too small to be considered an edible.
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Lepiota acutesquamosa (Weinm.) P. Kumm.




  EDIBLE




  


  

  Pileus 4–12 cm broad, nearly conic to convex, or convex with an obscure umbo, pale brown or cinnamon-brown, covered with erect, often pointed, dark brown pyramid-like warts, dry. Flesh soft, white. Lamellae free, crowded, white, minutely hairy edges. Stipe 5–11 cm long, 0.8–1.5 cm wide, nearly equal with an obscure basal bulb, dingy white, dry, hairy. Partial veil cottony, fragile, membranous, leaving a superior, skirt-like ring which is not movable. Odor mild to fragrant. Taste mild.




  Spores 7–11 x 2.0–3.5 μm long-elliptic, smooth, entire, thin-walled, pale yellow in Melzer’s solution. Spore print white.




  Habit and distribution: One to several on sawdust or rich humus under hardwoods or in mixed woods. Widely distributed in eastern North America, rare elsewhere. Fruiting in summer and fall.




  Comments: This species is called the “Conical Warted Lepiota.” There are several closely related species including L. eriophora Peck, which has dense conical dark brown warts; lamellae subdistant, white; small spores (3.5–4.5 x 1.5–2.5 μm) which are dextrinoid in Melzer’s solution. We have collected L. eriophora in Montana under or near conifers. This species closely resembles several species of Amanita and should therefore be avoided.
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Lepiota clypeolaria (Bull.:Fr.) P. Kumm.




  INEDIBLE




  


  

  Pileus 2.5–7.0 cm broad, ovoid, convex, to convex with an umbo in age, dry, continuous yellowish to brownish tissue breaking up as it expands into numerous scales (ragged appearing) and hairy patches, even over the center, which remains intact the longest. Flesh soft, white. Lamellae free, close, broad, white. Stipe 3–10 cm long, 0.3–0.4 cm wide, nearly equal, white to buff, covered with whitish to buff, wooly hairs. Partial veil of white, cottony strands with pieces left on pileus margin, leaving a ring of fine wooly hairs that disappear at maturity. Odor mild. Taste mild.




  Spores 10–18 x 4–6 μm elliptic or bean-shaped, smooth, entire, thin-walled, yellow-brown in Melzer’s solution. Spore print white.




  Habit and distribution: Single to numerous, most often under conifers. Widely distributed. Fruiting in late summer and fall.




  Comments: There are a number of small species of Lepiota with scaly pilei and stipes. Lepiota magnispora Murrill with a somewhat darker pileus is very similar but has larger, fusiform spores 12–25 x 4–6 μm. Since there are look-alike species among the small Lepiota species and some are known to be deadly poisonous, none of them should be eaten. Lepiota cristata (Aig. & Schw:Fr.) P. Kumm. is usually somewhat smaller; not as “ragged” appearing; solid, reddish brown at center with reddish brown pileus scales; and a nearly smooth, hairless stipe. Leucoprinus birnbaumii (Corda) Singer (=Lepiota lutea (Bolt.) Quél.) is a small tropical species with soft, powdery, yellow hairs on the pileus and stipe and is most often found in greenhouses or in potted plants.
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Lepiota cristata (Bolt.:Fr.) P. Kumm.




  INEDIBLE




  


  

  Pileus 1.0–5.0 cm broad, campanulate when young to broadly convex in age, dry, dense orange-brown over the disc, with well-spaced concentric orange-brown squamules over a white ground color to the margin. Flesh white in pileus and pinkish in the stipe. Lamellae free, crowded, white to cream. Stipe 1.5–3.5 (-5.5) cm long, 0.15–0.8 cm wide, equal, enlarging at the base, orange-brown, with orange-brown fibrils over lower surface, dry. Partial veil soft white, often missing, flaring upward one-third from the apex. Odor unpleasant. Taste mild or slightly acrid.




  Spores 5.5–9.0 x 2.5–3.7 μm truncate, some with a spur, entire, slightly thick-walled, dextrinoid in Melzer’s solution. Spore print white.




  Habit and distribution: Usually in large troops, sometimes one or several, in needle litter or various kinds of humus. Widely distributed. Fruiting in summer and fall.




  Comments: Lepiota grangei (Eyre) Kühner has a pileus with green to gray-green fibrils; is otherwise similar; found in the southeastern United States; and very rare. This is another in a series of closely related species that are hard to distinguish and some are deadly poisonous. Admire, but do not eat any of the species.
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Lepiota castanea Quél.




  DEADLY POISONOUS




  


  

  Pileus 1.0–2.2 (-3.0) cm campanulate with an umbo, white, appearing moist, but with dry, dense, thick, deep red-brown to chestnut colored scales, very dense over the center in concentric rings over the margin. Flesh white in pileus; in stipe white to pale orange at the base. Lamellae free, close, moderately broad, white to pale pinkish buff. Stipe 2.0–6.5 cm long, 0.1–0.5 cm wide, equal, clavate at the base, appressed pinkish cream fibrils on upper half above the weak partial veil, below with irregular red-brown squamules. Partial veil white wooly, occasionally leaves an annulus on upper stipe. Odor not distinctive or pleasant. Taste not recorded; don’t taste.




  Spores 7–14 x 3.0–4.5 μm cylindric, with a short spur, smooth, entire, slightly thick-walled, dextrinoid in Melzer’s solution. Spore print white.




  Habit and distribution: Single to several in rich loam or humus, in hardwood or hardwood/conifer forests. Widely distributed. Fruiting in late summer and fall.




  Comments: This species, along with Lepiota subincarnata J. Lange (= L. josserandii Bon & Boiffard), contains Type 1 toxins and are deadly poisonous. Lepiota castanea contains less amanitin than L. subincarnata, but all small species of Lepiota should be avoided. Both species are very similar in stature and color but L. subincarnata has smaller spores 6.0–7.5 x 3–4 μm elliptic without the short spur, but also dextrinoid in Melzer’s solution (Noordeloos et al., 2001).




  
HYGROPHORACEAE




  The fruiting bodies range from small, delicate, brightly colored species, to robust, fleshy species. The pileus ranges from sharply conic to plane, and the surface may be slimy, viscid to dry. The lamellae are thick, waxy, adnate to decurrent. The waxy feeling can be determined by rubbing a small amount of tissue between the fingers. It should feel as though you were rubbing candle wax. The spores are smooth, entire, thin-walled, nonamyloid, and white. The species are found in duff, grass, humus, but always on the ground. Fruiting occurs from early spring in the western mountains of the United States and Canada, to summer and fall.




  There are two genera, Hygrocybe and Hygrophorus. The small, brightly colored species of Hygrocybe are decomposers of plant parts, such as grass or humus. They are dainty, conic to campanulate, brightly colored, red, orange, yellow, blue to white and have decurrent, distant, lamellae, a lesser number are adnate to adnexed and the partial veil absent. It would appear that most species of Hygrophorus are ectomycorrhizal, but this is based upon the occurrence of specific species with ectomycorrhizal trees such as pine. They are fleshy, often more robust, convex to plane, variously colored with more subdued colors, the lamellae are subdistant to distant, adnate to short decur-rent, partial veil often present.




  Edibility: There are no reports of poisonous species or toxins in the family. Several species in the genus Hygrophorus are edible, including H. subalpinus, H. purpurascens and H. russula. However, most are bland and have little flavor.




  KEY TO THE SPECIES OF THE HYGROPHORACEAE




  1. Fruiting body small, delicate, brightly colored (white, yellow, orange, green or red), conic to convex; stipe narrow 0.2–0.8 (-1.2) cm wide; lamellae white to yellow-olive-------------------------------------------------------------------------------- Hygrocybe




  1. Fruiting body medium to robust, fleshy, convex to plane, white, pinkish to bluish gray or greenish-blue ------------------------------------------------------------------------ Hygropohorus




  
KEY TO THE SPECIES OF HYGROCYBE




  1. Pileus and stipe glutinous ---------------------------------------------------------------------------- 2




    1. Pileus viscid or dry; stipe moist but not viscid---------------------------------------------------- 3




    2. Pileus orange; stipe orange-yellow; odor fishy or skunklike------------------ H. laeta




    2. Pileus green, yellow green; stipe green; odorless ---------------------- H. psittacina




    3. Pileus scarlet, red, blood red to deep orange-red ---------------------------------------------- 4




    3. Pileus white, yellow, orange to apricot ------------------------------------------------------------ 7




    4. Pileus conic; lamellae and stipe blacken where bruised or handled ---- H. conica




    4. Pileus convex; not blackening ------------------------------------------------------------------ 5




    5. Pileus convex to plane, dry, deep red to orange-red; lamellae decurrent, yellow ------------------------------------------------------------------------------ H. cantharellus




  5. Pileus conic to convex, dry to moist, bright blood red to scarlet ---------------------------- 6




    6. Pileus convex, very small, brilliant scarlet------------------------------------ H. miniata




    6. Pileus conic, medium size, bright red ---------------------------------------- H. coccinea




    7. Pileus viscid, plane in age, bright apricot-yellow; lamellae decurrent, pale yellow; stipe bright apricot-yellow ---------------------------------------------------------------------- H. nitida




  7. Pileus white or lamellae not decurrent ------------------------------------------------------------ 8




    8. Pileus white, convex, moist not viscid; lamellae decurrent, white ---- H. virginea (Pileus white, viscid, see comments under H. virginea)




    8. Pileus orange to yellow, moist to viscid------------------------------------------------------ 9




    9. Pileus conic to a narrow peak, orange to orange-yellow or yellow---- H. acuticonica (see comments under H. conica)




  9. Pileus conic, soon convex to plane in age, moist to viscid; stipe round or compressed and fluted------------------------------------------------------------------------------------------------ 10




  10. Pileus conic, convex in age with low umbo, yellow-orange; lamellae bright orange, not fading in age; stipe round, dry, pale yellow to buff -------------- H. marginata




  10. Pileus convex, soon plane, viscid when fresh, bright orange-yellow; lamellae yellow; stipe compressed or fluted-------------------------------------------- H. flavescens




  (Stipe viscid-- see H. chlorophana under H. flavescens)
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Hygrocybe laeta (Pers.:Fr.) P. Kumm.




  NONPOISONOUS




  


  

  Pileus 1.0–3.5 cm broad, convex to plane or slightly depressed, orange, orange-yellow to olive-orange, margin striate, glutinous. Flesh thin, light orange. Lamellae adnate to short decurrent, subdistant, pinkish to violet-gray. Stipe 3–5 cm long, 0.2–0.6 cm wide, equal, orange to orange-yellow, smooth, without hairs, glutinous. Partial veil absent. Odor fishy or skunk-like. Taste mild.




  Spores 5–8 x 3–5 μm elliptic, smooth, entire, thin-walled, nonamyloid. Spore print white.




  Habit and distribution: Scattered to numerous in moss and on the ground during wet weather. Widely distributed. Fruiting in spring, summer, fall, and into early winter.




  Comments: We have collected H. laeta in October in the mountains of Idaho. The fruiting bodies froze over night and when thawed, in the laboratory, readily produced spores. Boertmann (2000) gives additional information about the alpine and northern distributions of this species.
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Hygrocybe psittacina (Schaeff.:Fr.) P. Kumm.




  EDIBILITY UNKNOWN




  


  

  Pileus 1–3 cm broad, conic but soon convex, campanulate in age, rich grass green, in age infused with orange, yellow, buff or pink, glutinous to viscid. Flesh thin, concolorous with the pileus but more pale. Lamellae adnate, subdistant, light green to buff, waxy. Stipe 3–7 cm long, 0.2–0.5 cm wide, equal, green, glutinous. Partial veil absent. Odorless. Taste mild.




  Spores 6.5–10.0 x 4–6 μm elliptic, smooth, entire, thin-walled, nonamyloid. Spore print white.




  Habit and distribution: Scattered to numerous on the ground under hardwoods and conifers. Widely distributed. Fruiting in spring, summer, and fall.




  Comments: This is a unique and beautiful green fungus but it often fades in age or in wet weather becomes orange, pale yellow to pinkish buff.




  
[image: chpt_fig_042]



   

  
Hygrocybe conica (Fr.) Fr.




  MAYBE POISONOUS




  


  

  Pileus 2–9 cm broad, conic to a narrow point, scarlet, red to orange, usually more orange near margin, often tinted olive, hairless, tacky to viscid. Flesh thin, fragile, concolorous with the pileus, bruises black. Lamellae nearly free, close, white tinted yellowish to olive-yellow, bruise black, waxy. Stipe 4–12 cm long, 0.3–1.0 cm wide, equal, moist not viscid, appears twisted, hollow, base white, the rest concolorous with the pileus, but the surface blackens where handled or bruised when mature. Odorless. Taste mild.




  Spores 8–12 x 4.5–6.5 μm elliptic, smooth, entire, thin-walled, nonamyloid. Spore print white.




  Habit and distribution: Single, scattered to numerous, in meadows, open woods under conifers as well as hardwoods. Widely distributed. Fruiting in spring, summer, fall, and winter.




  Comments: We have frequently found large fruitings following heavy rain or rainy periods in the late summer. Hygrocybe persistens (Britzelm.) Britzelm., known as Hygrocybe acutoconica (Clem.) A. H. Sm. in North America, looks very similar to H. conica but has larger spores (9–15 x 5–9 μm); the pileus tends to be more yellow to orange-yellow; it does not bruise black anywhere, although the base of the stipe may be turn black in age; and it is found in the same habitats (Hesler & Smith,1963).
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Hygrocybe cantharellus (Schwein.) Murrill




  NONPOISONOUS




  


  

  Pileus 1.0–3.5 cm broad, convex to plane with an umbo or depressed in center with an umbo, deep red to orange-red, smooth, without hairs, margin incurved and often wavy, dry. Flesh thin, reddish orange to yellow. Lamellae decurrent, distant, waxy, yellow to orange but lighter than pileus. Stipe 4–10 cm long, 0.15–0.4 cm thick, equal, dry, concolorous with the pileus or somewhat lighter, smooth, without hairs. Veil absent. Odorless. Taste mild.




  Spores 7–12 x 4–6 μm elliptic, smooth, entire, thin-walled, nonamyloid. Spore print white.




  Habit and distribution: Scattered to numerous on debris, humus and well-decayed logs. Found in eastern North America. Fruiting in summer and fall.




  Comments: The distinctive, white, decurrent lamellae are definitely not like the ridges typical of a chanterelle despite the name. This feature clearly separates it from H. miniata, as well as other Hygrocybes.
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Hygrocybe miniata (Fr.: Fr) P. Kumm.




  NONPOISONOUS




  


  

  Pileus 1–4 cm broad, broadly convex, brilliant scarlet, fading only in age, dry, glistening when moist, smooth, without hairs, margin incurved at first and striate, when moist. Flesh thin, scarlet to orange. Lamellae adnate to adnexed, subdistant, light orange or yellow, waxy. Stipe 3–5 cm long, 0.3–0.4 cm wide, equal, red, orange or yellow, dry, glistening when moist. Partial veil absent. Odorless. Taste mild.




  Spores 6–10 x 4–6 μm elliptic, smooth, entire, thin-walled, nonamyloid. Spore print white.




  Habit and distribution: Grows in groups, usually in moss or wood debris in hardwoods or mixed woods. Widely distributed. Fruiting from summer to late fall.




  Comments: We have often found it almost buried in moss in various localities from New England, New York, Montana, and Alaska.
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Hygrocybe coccinea (Schaeff.:Fr.) P. Kumm.




  EDIBLE




  


  

  Pileus 2–5 cm broad, conic often with an umbo in age, bright blood-red, sometimes with an orange hue or fading to whitish in age, moist to tacky but not viscid. Flesh soft, easily breaking, reddish to orange. Lamellae adnate, close, waxy, yellowish orange to orange-red, intervenose. Stipe 3–7 cm long, 0.3–0.8 cm wide, equal, often flattened and fluted, red to orange-red, yellowish just at base moist, smooth, without hairs. Partial veil absent. Odorless. Taste mild.




  Spores 7–11 x 4–5 μm elliptic, smooth, entire, thin-walled, nonamyloid. Spore print white.




  Habit and distribution: Scattered to numerous on soil under both hardwoods and conifers. Widely distributed. Fruiting in late summer and fall.




  Comments: Hygrocybe punicea (Fr.:Fr.) P. Kumm. looks similar to H. coccinea; is found in similar habitats; has a viscid pileus; a fibrillose stipe that is seldom fluted and is more often white at the base. It is also somewhat larger, with a thicker stipe (1.0–1.5 cm wide); and pileus up to 7 cm broad. Hygrocybe coccinea may be edible, but is easily confused with H. punicea and Arora (1979) reports the latter species as inedible.
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Hygrocybe nitida (Berk. & M. A. Curtis) Murrill




  EDIBILITY UNKNOWN




  


  

  Pileus 1–4 cm broad, convex, plane in age or slightly depressed, bright apricot-yellow to orange, smooth, without hairs, margin incurved, even, viscid. Flesh soft, yellowish. Lamellae decurrent, subdistant, pale yellow, waxy. Stipe 3–8 cm long, 0.2–0.5 cm wide, equal or slightly larger at top, dry, smooth, concolorous with the pileus. Partial veil absent. Odorless. Taste mild.




  Spores 6.5–9.0 x 4–6 μm elliptic, smooth, entire, thin-walled, nonamyloid. Spore print white.




  Habit and distribution: Scattered to numerous in low, wet, mossy areas under hardwoods. Found in eastern North America. Fruiting in summer and fall.




  Comments: Few mushrooms can be mistaken for this bright orange-yellow species with viscid pileus and stipe and decurrent yellow lamellae. We have found it in oak forests in Maryland and Virginia often in great numbers. Hygrocybe vitellina (Fr.) P. Karst. is very similar, known from Europe, but not common, and has somewhat broader spores. Hygrocybe laeta (Fr.) Fr. is somewhat similar but has a glutinous stipe and a fishy to skunklike odor.
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Hygrocybe virginea (Wülfen:Fr.) P. D. Orton & Watling




  EDIBILITY UNKNOWN




  


  

  Pileus 1.0–4.5 cm broad, convex, nearly plane in age, white, smooth, margin slightly striate in age, moist not viscid. Flesh soft, white. Lamellae decurrent, subdistant, white, waxy. Stipe 2–9 cm long, 0.2–0.8 cm wide, narrowing toward base, white, dry, smooth, without hairs. Odorless. Taste mild.




  Spores 7–12 x 4.5–6.5 μm, elliptic, smooth, entire, thin-walled, nonamyloid. Spore print white.




  Habit and distribution: Scattered to numerous under hardwoods and conifers. Widely distributed. Fruiting in summer and fall.




  Comments: This species has been called Hygrocybe borealis Peck by American authors. However, there are several closely related species. Hygrocybe nivea Fr. is very similar; is also pure white but has a viscid cap. If a large, robust, white species is found near or under the edge of snowbanks in the Rocky Mountains, see Hygrophorus subalpinus A. H. Sm. Hygrophorus piceae Kühner & Romagn. has a white, viscid pileus; pale pinkish buff lamellae, dry stipe; and is often found under spruce.
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Hygrocybe marginata (Peck) Murrill




  NONPOISONOUS




  


  

  Pileus 1–5 cm broad, ovoid, conic, convex in age with a low umbo, yellow to yellow-orange with an olive tint, smooth, hairless but occasionally with loose squamules or small scales, margin faintly striate, moist. Flesh thin, concolorous with the pileus, does not bruise black. Lamellae adnate to adnexed, subdistant, orange, yellow or yellow-orange, not fading in age, edges sometimes darker, intervenose, waxy. Stipe 4–10 cm long, 0.3–0.6 cm wide, round, equal or enlarging toward the base, pale buff to yellow, dry, smooth, without hairs. Veil absent. Odor mild. Taste mild.




  Spores 7–10 x 4–6 μm elliptic, smooth, entire, thin-walled, nonamyloid. Spore print white.




  Habit and distribution: Single to numerous on soil under hardwoods and conifers. Widely distributed. Fruiting in summer and fall.




  Comments: Hygrocybe marginata does not have the tall conic pileus of H. conica; does not blacken when bruised; and the lamellae retain their color when other parts have faded. It is common in southeastern United States and eastern Canada.
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