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				  It is no dream!

				Matsutake are growing

				  On the belly of the mountain.

				—Shigetaka

			
		
	
		
			Preface

			All That the Rain Promises, and More is a pocket-sized field guide to the most distinctive wild mushrooms of western North America. Stretching from the Rocky Mountains to the Pacific Coast and from the deserts of northern Mexico to Alaska, this vast and varied region harbors several thousand kinds of mushrooms. The approximately 200 depicted here are those most likely to pique the interest of the average wonderer and wanderer. A more comprehensive treatment isn’t practical in a book this size. Witness my joy and pride, the comprehensive guide Mushrooms Demystified. It is eminently quotable but not notable for being totable. The only pocket it will fit in is a kangaroo’s!

			The design of this book is simple: each mushroom is illustrated with one or more color photographs accompanied by a concise, easy-to-understand list of identifying features plus information on edibility and habitat. In other words, it is a completely self-contained field guide for beginners. But it will also appeal to more experienced hunters as a field companion to Mushrooms Demystified, and is cross-referenced for that purpose. Even the jaded mushroom junkie whose cupboard runneth over with mushroom memorabilia will find something new: several species are depicted in color for the first time, and unusual uses of mushrooms are documented.

			In a fungophobic (mushroom-loathing) society such as ours, it takes a certain boldness and curiosity to seek out mushrooms, and creativity to put them to good use. As a result, North American mushroom hunters are an unusually bold, curious, creative, even iconoclastic and bizarre bunch that have nourished and enhanced my life immeasurably. I have attempted to introduce some of them to readers by lacing this book with a generous helping of first-person accounts, novel cooking suggestions, stories, limericks, and photographs of them “caught in the act” of doing things with or to their favorite mushrooms. I am grateful to each and every one of them for their contributions and camaraderie. Few of us get to write books. Even fewer get to write books about mushrooms. As one who does both, sharing the insights and experiences of those who don’t is a fitting way to record a small but significant part of our future history and cultural heritage.

			One final note to readers unfamiliar with Mushrooms Demystified: I firmly believe in stressing the fun in fungi. In leafing through these pages, you may wonder what all the “fanciful,” “foolish,” or (shudder) “extraneous” material is doing in a factual guide. After all, it is the practical, hands-on, how-to-identify information that makes this book useful and gives it substance. But I ask: is it any stranger or less desirable to sprinkle the facts with flakes of fancy than it is to liven up solemn, substantial fare like potatoes with something fancier and more flavorful, like wild mushrooms?

			I say: thank goodness for the potatoes, but thank God for mushrooms!

			—David Arora

			Santa Cruz, California
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					A “mushroom-minded” individual: the author with candy cap cookies (this page) and mushroom toast (this page).
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			I used to think I needed the sun to have fun. Rain was an inconvenience, something to wait out, not wade in. The farmers needed it. I didn’t. Rain meant I couldn’t do things. It was the enemy of activity, the bane of beach barbecues, an imposition from above that didn’t have the courtesy to call ahead.

			Mushrooms changed all that. Now when it rains, I can’t wait to get out, to plunge into that pristine, misty realm of glistening freshness and fleeting fragrance to see what new wonders the earth has to offer. The miracle of mushrooms is in their spontaneity and resilience. Springing from ground that looked so hard and bleak, they seem to embody all that we carry, and bury, inside us: secret passions and dormant dreams awaiting inspiration, instigation, and conditions that precipitate growth. Rain has become my catalyst, drawing me up, bringing me out.

			I still savor the sun — who doesn’t? Rain refreshes, sunshine caresses. But as I bask in the hazy glow of another lazy summer day, my life feels as empty as the sky above, and as surely as the shivering survivors of winter look forward to the spring, I find myself yearning for clouds returning, all that the rain promises, and more…

		

	
		
			Introduction

			Mushrooms are the reproductive structures or “fruit” of certain fungi. The most familiar kind of mushroom has a cap with gills (radiating blades) on its underside. Millions of microscopic reproductive units called spores are discharged from the gills and dispersed by air currents. Only a small percentage of spores land in a favorable environment, where they germinate to form new fungi.

			Fungi do not manufacture their own food like plants. In this respect they are like animals: they must obtain food from outside sources. The part of the mushroom fungus that digests nutrients is an intricate web of fine threads collectively called the mycelium (plural: mycelia). The mycelium may live anywhere from a few days (in perishable substrates like dung) to several hundred years, periodically producing mushrooms when enough moisture is available.

			Mushrooms, or more exactly the fungi that produce them, are a vital and omnipresent part of our environment. Despite their bad press, the overwhelming majority are beneficial. A few are parasitic, feeding on living organisms, usually trees. The rest are either saprophytic or mycorrhizal. Saprophytic fungi are nature’s recyclers. They replenish the soil by breaking down complex organic matter (wood, dung, humus, etc.) into simpler, reusable compounds. Mycorrhizal fungi form a mutually beneficial relationship with the rootlets of plants in which nutrients are exchanged. They are critical to the health of our forests, as many trees will not grow without them. (Since some mycorrhizal mushrooms are associated with certain kinds of trees, make a habit of noting the different trees growing in the vicinity of any mushroom you wish to identify.)

			Despite the many benefits and uses of mushrooms, most North Americans are markedly fungophobic, a trait inherited from the British. Fungophobia can be defined as the belief that mushrooms are actively hostile at worst and worthless at best. It is only in the last few years that large numbers of North Americans have begun to discover what the mushroom-loving peoples of Japan, China, Russia, and Europe have known for centuries: that these “forbidden fruit” are delicious and nutritious, vital and valuable, potent and beautiful, and that mushroom hunting is a challenging, enlightening, and uplifting activity.

		

	
		
			How To Use This Book

			Simple. Once you’ve collected a distinctive mushroom, consult the quick key to mushroom groups on the inside front and back covers, and go to the section of the book indicated. Flip through the pictures in that section until you find one that looks similar to your mushroom. Then carefully go through the numbered list of “Key Features” on that page, checking them off as you go so you don’t inadvertently miss one. If your mushroom has all of the key features, then you have identified it! To verify your identification, check the details listed under “Other Features,” “Where,” etc.

			If your mushroom does not agree with one of the “Key Features,” assume it is different. First consult the section called “Note” at the bottom of the page for a possible explanation of the discrepancy or a listing of similar species, then continue searching the pictures for another likely candidate. If you can’t find a photograph and set of key features that match your mushroom, there are two possible explanations.

			The first is that your mushroom is a “freak” — an untypical example of an illustrated species, for instance one that has faded badly or lost its ring. By collecting several examples of each kind of mushroom you wish to identify, in different stages of development if possible, you are much more likely to gather at least a few typical, identifiable ones; then you can discard those that lack one or more of the key features unless you are experienced enough to recognize them. (Note: different kinds of mushrooms often mingle with one another; unless they are obviously the same, assume that they are different until you discover otherwise.)

			The second, and more likely, explanation is that your mushroom is not in this book. After all, less than 10 percent of the known species from western North America are. You can return unidentified mushrooms to their place of origin, relegate them to the compost pile, or, if you are determined to know their identity, consult a more comprehensive guide such as Mushrooms Demystified, 2d ed. (1986).
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					The parts of a gilled mushroom (see this page for details).

				
			
		

	
		
			Format and Terminology

			Beginners are often frustrated by mushroom descriptions because they don’t know how much importance to attach to each feature described. The odor or type of gill attachment may be pivotal to the recognition of one mushroom and completely irrelevant to the identification of another. In this book complete descriptions have been abandoned in favor of lists called “Key Features” and “Other Features.” These and other aspects of the format are discussed below, along with ambiguous or unfamiliar terms.

			A typical page includes a photograph of a mushroom, its common and scientific names, and the following headings:

			Other Names (sometimes omitted). A brief list of the most widely used common (English) and scientific (Latin) synonyms that facilitates cross-reference with other mushroom books (many mushrooms have been classified in more than one way, and the common names are not standardized).

			Key Features. A unique set of features that distinguishes the mushroom from others known to occur in western North America. This is the most important part of the text.

			Other Features. Characteristics not critical to the identification of the pictured mushroom, but useful for verification should your mushroom have all of the key features.

			With the following exceptions, the terms used in the above two sections are self-evident or are defined on the page where they are used.

			A veil is a layer of protective tissue that typically extends from the stalk to the edge of the young cap. When the cap expands, the veil breaks, often forming a ring on the stalk. In some instances (the amanitas) the veil is called the partial veil to distinguish it from the universal veil, which completely encloses the young mushroom. Upon rupturing the universal veil often forms a volva (sack, cup, collar, or series of scaly rings) at the base of the stalk, and sometimes leaves flakes, warts, or a patch on the cap.

			The size of a mushroom is a function of its age, the amount of moisture and nutrients available, and of course, its genetic makeup. Absolute size is not nearly as important as average size range, as follows:

			
				large: cap >6″ broad; top of stalk >1″ thick

				medium-sized: cap 2–7″ broad; top of stalk >⅜″ thick

				small: cap ½–2″ broad; top of stalk <½ thick

				tiny: cap <¾″ broad; stalk <⅛″ thick.

			

			Don’t attach undue importance to the above numbers; they are merely guidelines. For instance, the candy cap is described as “small” because its cap, although sometimes larger, is typically 1–2″ broad.
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					King bolete “shrumps”: when competition is fierce, prized mushrooms must be gathered while still under the duff and visible only as mushrumps (low mounds or humps).

				
			
			Where. Describes the habitat, frequency, and known geographical range of the mushroom in western North America. The season is also mentioned if it differs significantly from the peak mushroom season (see this page).

			Most geographical terms, such as “Sierra Nevada,” are self-evident. Some possibly ambiguous ones are:

			
				Pacific Northwest: extreme northern California, Oregon, Washington, Idaho, British Columbia, and Alaska.

				West Coast: from the Pacific Ocean up to and including the western slopes of the Sierra Nevada and Cascades

				Great Basin: from the eastern slopes of the Sierra Nevada and Cascades east to the Rockies

				Southwest: southern Utah, southern Colorado, New Mexico, and Arizona

				widespread: found in most or all of western North America where its preferred habitat occurs (has nothing to do with frequency; a widespread mushroom is not necessarily common; common means frequently encountered).

			

			Bear in mind that the exact distribution of most mushrooms has not been determined. You are encouraged to report findings outside the known range!

			Edibility. The edible or poisonous properties of the mushroom are briefly described. Always remember that an idiosyncratic reaction (usually gastrointestinal upset) can occur after eating any edible mushroom. Adverse reactions to edible mushrooms are specifically mentioned only when they occur with higher-than-average frequency. Not recommended means it is not advisable to eat the mushroom; for instance, it may be unpalatable (too tough or bitter) or possibly poisonous (insufficient data or unpredictable reactions).

			Note. A catch-all for miscellaneous comments, comparisons with other mushrooms, or reiterations of key features. At the end there is a page reference to Mushrooms Demystified, 2d ed. (1986), abbreviated MD. Some mushrooms are accompanied by captioned photographs, stories, and recipes on the this page.

		

	
		
			Spore Color and Spore Prints

			To identify many gilled mushrooms with certainty it is necessary to know the color of their spores. Since spores are microscopic, their color must be determined in mass, preferably by making a spore print. Choose the cap of a mushroom that is producing spores (i.e., neither too young nor too old), place it gills-down on a piece of white paper, and cover it with a glass or bowl. Enough spores should be discharged onto the paper (in a gill-like pattern) that their color can be determined. Spore prints can also be obtained from boletes, teeth fungi, and several other groups.

			The major advantage of spore prints is their reliability. Spore color is not subject to the whim of the weather or other environmental influences, as are so many features such as cap color. The major drawback of spore prints is that they take several hours, even overnight, to obtain. You can avoid this delay by starting them in the field: just wrap the cap with an index card in waxed paper and carry it gills-down in your basket. If you can’t obtain a spore print, look for spore dust on the stalk, on the ring or veil remnants, on the lowermost caps of a cluster, or even on the gills, and console yourself with the fact that many mushrooms can be safely distinguished without ascertaining their spore color.
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			Collecting Gear

			Equipment is minimal: a basket or bucket (“universal pail”) to carry the mushrooms; waxed paper or waxed bags (not plastic) for separating and protecting the different kinds; a trowel (always dig up unknown mushrooms carefully so as not to overlook features at the base of the stalk such as a volva); a small knife and cloth or brush for trimming and cleaning the ones you know are edible; a cheese sandwich (if you’re always hungry like me); a compass and whistle if you’re in a remote area; a copy of this book.
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					Gary Lincoff, author of The Audubon Society Field Guide to North American Mushrooms, always wraps his mushrooms in wax paper so they don’t get crushed when he drops his basket or leaves it on top of the car.

				
			
		

	
		
			Seasonal Occurrence

			Mushrooms need moisture to develop; most species prefer temperatures of 40-70°F. In every region there is an optimum period, the “mushroom season,” when most of the mushrooms appear. In the far north, high mountains, deserts, and other places with severe climates, the “window of opportunity” is compressed into a few weeks. In milder climates, especially along the coast, it may span several months or more than half the year. The peak mushroom season for each region is given below. Of course, each year is a little different; the season may be “early” or “late” depending on rainfall and temperature patterns.

			
				Alaska: August–mid September

				Sierra Nevada, Cascades, Rocky Mountains: late July–early September (after thundershowers)

				Lower mountains and foothills of higher ranges: September–November or until the first heavy frosts

				Pacific Northwest: September–November

				Northern California Coast: October–January

				Central California Coast: November–March

				Southern California Coast: December–March (but very erratic)

				Central Valley of California: October–January

				Southwest: late July–September

				Deserts: sporadic (whenever it rains).

			

			In many areas, especially those with a snowpack during the winter, a smaller flush of mushrooms appears in the spring. Certain species such as morels are abundant at this time but rare or absent during the main mushroom season.

			As the mushroom season unfolds, you will notice a succession or procession of different mushrooms. Just as certain wildflowers bloom before others, the king bolete fruits early in the season, while the hedgehog mushroom appears much later, and the chanterelle can be early or late. However, the sequence may vary from region to region and from year to year. Much of the “sport” of mushroom hunting lies in learning the habits of your favorite mushrooms. As in the larger world, timing is everything: a few days early, and they will be invisible, still under the mulch; too late, and they will be gone or “occupied by other tenants” (see this page).

		

	
		
			Eating Mushrooms

			Your interest in mushrooms may have begun with a question humans have asked for centuries: “Is it good to eat?” While your interest needn’t end with this question, edibility is certainly a major consideration. For centuries mushrooms have been revered for their exquisite and varied flavors, and they rank among the world’s most expensive foods. Black truffles, for instance, cost more than $500 a pound, and one perfect Japanese matsutake can fetch as much as $200!

			In fungophobic cultures such as ours, it is often said that mushrooms have no food value. This simply isn’t true. Mushrooms are high in protein (on a dry weight basis, they are closer to meat and fish than to vegetables), and they form complete protein when eaten with grains (they contain lysine, which grains tend to be deficient in). Mushrooms are also good sources of vitamins and trace minerals, and are low in calories (fats and digestible carbohydrates). Mushrooms, in fact, are frequently used as main dishes in China and Japan; they are far more than edible afterthoughts.

			As you try different kinds you will find that each has a particular fragrance, flavor, and texture. Some, like the chanterelle, are delicate and temperamental; they demand special treatment. Others are robust and good in just about anything. Of course, people’s tastes differ, and so does the flavor of a mushroom from one patch to another or from one season to the next. Mushroom hunters will argue endlessly about the merits of one kind versus another, just as wine connoisseurs debate the attributes of pinot noir and cabernet.

			I prefer simple, elegant dishes that highlight a mushroom’s flavor and texture rather than drowning it in butter or garlic. Space permits the inclusion of only a few recipes in this book, but there are several wild mushroom cookbooks available. Here are some additional guidelines.

			1. People can have adverse idiosyncratic reactions to edible mushrooms just as they can to scallops or peanut butter. Since each kind of mushroom is a different food, you can be allergic to one and not to another. To minimize the chances of an adverse reaction, cook each kind well and eat a modest amount the first few times.

			2. With a few exceptions, mushrooms should not be eaten raw. They are safer, more digestible, and more nutritious when cooked. If you saute them, it is much healthier to use olive oil than butter or cream.

			3. Always identify what you eat. Just because a book tells you a mushroom is edible doesn’t mean you should eat it. Except for a few “goof-proof” exceptions like the lion’s mane or corn smut, it is wise to collect an edible mushroom several times before eating it. Once you are on a first-name basis with it, as thoroughly familiar with it as you would be with an old friend, then cook it up.

			4. When in doubt, throw it out! If you eat a harmless mushroom while harboring lingering or unvoiced doubts about its edibility, you may suffer an anxiety attack that mimics the poisoning symptoms you fear.

			5. Always remember where you find an edible mushroom. Since the fungal mycelium that produces the mushroom is often perennial, you can return later the same season or the next year for more. A major part of mushroom hunting is discovering and accumulating your own “patches” that produce mushrooms regularly.

			6. Pick only fresh, firm specimens. With a few notable exceptions like the shaggy mane, they can be safely refrigerated for several days, but the fresher they are, the better they will taste. Common sense dictates that you don’t eat old or rotten mushrooms, or those that seethe with fat, agitated maggots.

			7. Don’t reject a mushroom just because it disappoints you the first time you eat it. The fault may be yours. The famed matsutake, for instance, loses its complex fragrance and flavor if sauteed like a chanterelle, and the texture of a bolete depends both on how you cook it and the conditions under which it grew. Most renowned mushrooms deserve their reputations.

			8. Before refrigerators were invented, people took advantage of mushrooms’ fleeting abundance by salting, pickling, or drying them for year-round use. Nowadays, drying and freezing are the most popular methods of preservation. You can dry them in a food dehydrator or home-made dryer (a large box with screens and light bulbs), over a wood stove or other dry heat source, or, weather permitting, in the sun. Some species, such as the chanterelle, remain leathery after being reconstituted, but many others revive nicely, notably morels (they’re hollow), the horn of plenty, candy cap, fairy ring mushroom, and various boletes (which must be sliced first and checked for maggots). Many mushrooms can be frozen after first being sauteed. Raw boletes can be frozen whole (providing you have a freezer big enough to accommodate their bulk), but should be sliced and sauteed before they thaw out completely.
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					Tundra delectables from Alaska: delicious milk caps, gypsy mushrooms, orange birch boletes.

				
			
		

	
		
			Medicinal Mushrooms

			Mushrooms are used medicinally by several cultures, but nowhere more than in China. Fungi, especially poly pores and other wood-rotting species, occupy a central role in the traditional Chinese pharmacopeia. The ling chih (Ganoderma lucidum, this page) is believed to promote well-being and longevity, and is a recurring motif in Chinese art. One of several species thought to stimulate the immune system, Grifola umbellata, has shown powerful cancer-inhibiting effects in double-blind experiments conducted in China. Both the tree ear and the shiitake lower blood cholesterol, and the latter also has anti-viral properties.
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					Chaga (Inonotus obliquuus) grows on birches throughout the northern hemisphere, forming large, very hard, deeply cracked black cankers that are yellow-brown within. Tea prepared from chaga is widely used by Siberians and Russians (like Olga, shown here) to enhance the immune system and combat or prevent cancer. To make chaga tea: cut into pieces with an ax and soak for 6-8 hours, then powder the soaked chunks by running them through a meat grinder. Bring 5 cups of water to a boil and stir in 1 cup of ground chaga. Steep for an hour or two, then filter and drink, reheating it if desired (excess can be kept in a thermos). The tea is richly colored with a very mild flavor.
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			Since penicillin and several other “wonder drugs” are derived from fungi, one would expect mushrooms to be investigated vigorously by western medicine. Instead, they have been neglected, a tribute to the “worthless at best” aspect of fungophobia, a cultural inability to perceive mushrooms as potentially powerful. Also, there is a strong prejudice against “panaceas” as opposed to drugs with specific effects (see Andrew Weil’s comments on this page). For more information, consult Fungi Pharmacopoeia (Sinica) by Liu Bo and Bau Yun-sun (Oakland: Kinoko Company, 1980).

		

	
		
			Consciousness-altering Mushrooms

			Mushrooms are among the oldest known entheogenic (consciousness-altering or hallucinogenic) agents. The most famous are the fly amanita (Amanita muscaria) and those that contain psilocybin. The fly amanita was used widely in northern Eurasia, from Siberia to Scandinavia, and by some Native American peoples. It may also have been the mystical “Soma” praised so loftily in the sacred Vedic texts of the ancient Aryans. Unfortunately, this mushroom and its relative the panther amanita contain varying and unpredictable amounts of several different toxins, and individual reactions to them differ enormously. As vomiting, profuse sweating, delusions, and even convulsions can result, their use is not recommended.

			The psilocybin- and psilocin-containing mushrooms, most of which belong to the genera Psilocybe and Panaeolus, produce effects similar to those of LSD but of slightly less duration. These mushrooms are revered in southern Mexico, where there is a long shamanistic tradition of ingesting them for religious, healing, and divination purposes. In spite of the widespread hysteria surrounding drug use (as opposed to drug abuse), psilocybin-containing mushrooms are still popular recreational drugs. Several species, however, are easily confused with deadly poisonous mushrooms, and it is illegal to possess them.

			To learn more, consult The Wondrous Mushroom: Mycolatry in Mesoamerica by R. Gordon Wasson (New York: McGraw-Hill, 1980); Soma: The Divine Mushroom of Immortality by R. Gordon Wasson (New York: Harcourt Brace Jovanovich, 1968); and Psilocybin Mushrooms of the World by Paul Stamets (Berkeley: Ten Speed Press, 1996).
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If the mushroom has downward-pointing spines or teeth
(with or without a s
well-defined cap
and stalk) —

Teeth Fungi

If the mushroom lacks downward-pointing spines

If the cap is brainlike,
saddle-shaped, thimbl\li‘ke, If the mushroom

¥ or honeycombed with is differently
shaped or lacks
a stalk or

pits and ridges, \
/e and there is

has a sack
at the base

r not a sack
at the base
of the stalk —
W Morels &
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/

If the mushroom is erect and clublike
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surfaces but without

If the mushroom a well-defined cap —

is not clublike Coral &

or coral-like Club Fungi
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without ; £ 2

a stalk

or rays,

and if it grows on the
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young) and free from stalk — attached to
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If the spores are chocolate- If the spores
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on underside of cap \
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— see inside back cover

If the stalk does not snap
open cleanly (i.e, if it shows
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broken) é}% %g\

and does
not exude
a milk or juice when cut

If the gills
are primitive §
(fairly thick,
blunt, and
usually forked
or connected
by cross-veins) and if
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