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Dedicated to the memories of Virginia Louise “Gin” Wells and Phyllis Engdahl “Flip” Kempton, pioneering Alaska mycologists.
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PREFACE

WITH ITS LOFTY ice-capped mountains, luxuriant wet coastal forests, and broad expanses of boreal forest and arctic tundra, Alaska’s landscapes are breathtaking. But within this big picture is a wondrous, albeit often unnoticed, world of organisms that provide the very foundation for life in this far-northern land. Important among these are the fungi, many of which produce mushrooms. For some Alaskans and visitors to the state, mushrooms are a source of healthy and desirable food. For others, they provide rich pigments for dyeing natural fibers and creating art. And for still others, the incredible diversity of local fungi adds an intellectual challenge, as well as a sense of intrigue and beauty, to a simple walk in the woods.

Alaska is the largest state in the union, covering more than 1.5 billion square kilometers (~580 million square miles). To give this a little perspective, if a map of the state were superimposed over one of North America, north to south, Alaska would cover an area from southern British Columbia to southern California. East to west, it would sprawl coast to coast from California to South Carolina. So it should come as no surprise that Alaska contains an incredible variety of landforms, climate regimes, and ecosystems and, as a result, great biodiversity. Couple this vast area with one of the lowest human population densities in the world, and you have some of the most remote, intact, and unexplored places remaining on the planet. As a result, we are still a long way from knowing everything that lives here and even, in many cases, what exists in our own backyards.

The diversity of organisms in these landscapes can go unnoticed, “hidden in plain sight” as it were. For example, with respect to lichens, south coastal Alaskan forests are a global diversity hot spot, with more than 1300 species recorded. Mushroom-producing fungi (macrofungi), however, are even more challenging to catalog, as their fruiting bodies appear only under favorable conditions, and then only briefly. Otherwise, they remain hidden as microscopic filaments in the soil, in rotting wood, or in living plant tissues. The pioneering work of mycologists such as Virginia Wells, Phyllis Kempton, Dr. Orson Miller, and Dr. Gary Laursen has contributed significantly to what we know about the fungi in the state. However, despite more than a century of study, we have only just begun to understand Alaska’s fungi—much remains to be discovered in The Last Frontier.

In 1963, the University of Alaska Cooperative Extension Service produced Know Alaska’s Mushrooms, a small pamphlet written and illustrated by Virginia Wells and Phyllis Kempton. The first book on the mushrooms of Alaska was Ben Guild’s The Alaskan Mushroom Hunter’s Guide (1977). It covers 101 of the more commonly encountered species illustrated in lovely watercolor paintings. The late Harriette Parker’s Alaska’s Mushrooms: A Practical Guide (1994) covers 34 common species with a focus on edible ones and remains a handy pocket field guide for those new to mushrooming. Gary Laursen and Rodney Seppelt’s Common Interior Alaska Cryptogams (2009) includes 90 mushroom species, plus descriptions of slime molds, mosses, lichens, and liverworts, with the primary geographical focus on the Denali National Park area. Laursen and Neil McArthur’s Alaska’s Mushrooms: A Wide-ranging Guide (2016) is an enlarged revision of Parker’s 1994 book, featuring descriptions of 114 common species. Another recent contribution is Judy Hall Jacobson’s self-published series of print-on-demand guides, including Mushrooms and other Fungi of Alaska, which covers around 300 species. Although not focused specifically on Alaska, the two editions of Steve Trudell’s Mushrooms of the Pacific Northwest (2022, revised and enlarged; 2009, first edition with Joe Ammirati) combined include several hundred species that occur here, especially those from the coastal forests of Southeast and Southcentral Alaska. Although we have found these books to be helpful during our own studies, we believed there was a need for a more comprehensive, up-to-date guide devoted specifically to Alaska’s mushrooms.

This book expands on the previous Alaskan works by showcasing more than 400 species of fungi primarily from Alaska’s south coastal and boreal habitats. We include not only the more commonly encountered species, but also a large number of less common or otherwise interesting species, including many not illustrated in other guides. Most of our collecting has occurred in Southeast, Southcentral, and Interior south of Fairbanks, but most of the species can be expected to occur more widely in areas with suitable habitat.

Ongoing studies, usually including DNA sequencing, are helping us better understand the evolutionary relationships among the fungi. This is resulting in changes to how they are classified and so the names being used for many species (even common ones) change. While name changes can be confusing, especially when one is just getting started in mushrooming, it is helpful to remember that the fungi themselves don’t change. Regardless of an organism’s nom de jour, this guide will provide you with a foundation to recognize it. We hope that this will add to your appreciation for the diversity and beauty beneath our feet that helps make our lives possible.
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STARTERS

ALASKA’S PIONEERING MYCOLOGISTS: VIRGINIA WELLS AND PHYLLIS KEMPTON

Much of our current understanding of Alaska’s mushrooms was pioneered by two indefatigable amateur mycologists, Virginia Louise Wells and Phyllis Engdahl Kempton (“Gin” and “Flip” to family and friends), and we are pleased to dedicate this book to their memories. Having arrived in Alaska in the 1940s from Oregon and Washington (via Montana), respectively, the women were members of the Anchorage Garden Club in the 1950s when they discovered that almost nothing was known about the fungi of Alaska and decided to do something about it. Wells was already familiar with mushrooms as her mother, Etna Wiebe, was a mushroom hunter, belonged to the Oregon Mycological Society, and was to have a mushroom named after her in 1969 (Cortinarius wiebeae).

In 1959, Wells, Kempton, and three other Garden Club ladies created a mushroom study group. Two of the five lost interest quickly, a third dropped out not long afterward, and then there were two. In collaboration with North America’s foremost mycologist of the time, Dr. Alexander H. Smith of the University of Michigan, the intrepid pair spent nearly two decades collecting mushrooms together, amassing a considerable library, and preserving more than 7000 herbarium collections from the Aleutian Islands to Fairbanks. They would typically go out twice a week in summer and fall, make collections, record field notes, and return home to write up detailed descriptions of each collection and then dry the mushrooms for their herbarium. Winters were spent with their microscopes, writing up the detailed descriptions of the spores and other critical micro features.

Supported in part with funding from Dr. Smith’s grants from the National Science Foundation, they were able to collect widely in the state and their work resulted in a number of scientific articles and the publication of more than 40 new species, of which they authored 26, together, individually, or with Smith. In addition, their collections were selected to serve as the holotype specimen for another 17 new species described by Smith and his associates or by Dr. Howard E. Bigelow. Smith’s appreciation and admiration for the duo’s contributions was exemplified by having them appointed as research associates at the University of Michigan Herbarium and his naming several species after them. All told, seven species’ epithets honor them.

In addition to their research accomplishments, Wells and Kempton authored the first Alaskan mushroom booklet in 1963 through the University of Alaska Cooperative Extension Service. Illustrated with seven accurate and attractive watercolor plates painted by Wells, it provided basic mushroom identification information for the beginning mushroomer, along with descriptions of some common species. A newspaper account at the time said, “Even if you never look at a mushroom growing, it’s interesting reading.” In addition to her prowess as an illustrator, Wells was also an accomplished photographer and ran a successful photography business with her husband, Ward Wallace Wells. In 1956, she contributed an article to an Alaska-focused issue of National Geographic entitled “Photographing Northern Wild Flowers.”
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Wells (L) and Kempton (R) heading into the woods
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Kempton (L) and Wells (R) working up a collection
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Phyllis (“Flip”) Kempton (L) and Virginia (“Gin”) Wells (R), with part of their library in the background



Virginia Wells died unexpectedly in 1974 at the much-too-young age of 48, and that essentially ended their scientific publishing. For another 26 years, Kempton continued to collect and document Alaska’s mushrooms, started the Greater Anchorage Mycological Association (GAMA), and gave numerous local presentations on mushrooms to standing-room-only audiences. She was also instrumental in training those keen to learn about mushroom toxins and proper protocols when assisting with mushroom poisoning cases. Like many who develop a deep interest in mushrooms, Kempton was not especially fond of eating them. In an interview for a newspaper story, she said, “When you’re talking about mushrooms as food, you have a few up here that are really good eating, and a few that are poisonous. But the majority, in my opinion, are not worth bothering with.”

In her later years, Kempton began writing an Alaskan mushroom book based on her 40-plus years of work. She enlisted naturalist and painter Dominique Collet, well known for his work with Alaskan willows and insects, to provide illustrations for the book. Around this time, information from DNA sequences began to accelerate the pace of changes in the classification and names of many familiar species, which caused her great frustration and slowed progress on the book. Subsequently, declining health defeated her dream of completing the project, and she died in 2000. Collet hoped to carry on with the book but, sadly, his own health issues made that impossible. As was Kempton’s wish, the Wells and Kempton private herbarium was bequeathed to the University of Michigan Herbarium, as there was no institution in Alaska that was prepared to guarantee long-term preservation of the specimens. They will remain a valuable resource for researchers, and many of the collections and associated field notes can now be viewed online. Kempton’s extensive library was donated to the Alaska Resources Library and Information Services. In an Anchorage Daily News article marking Kempton’s passing, the reporter recalled something she had seen during a previous interview: a slip of paper taped to a bookshelf, saying, “Basic science—driven by the urge to know,” with the last three words underlined in pencil.

WHAT ARE MUSHROOMS?

Mushrooms are the sexual reproductive structures produced by certain fungi. They come in a variety of shapes, sizes, and colors and are large enough to be seen with one’s unaided eye. As reproductive structures, their function is basically the same as that of an apple—to produce small dispersal units (spores in this case, rather than seeds) that, with luck, will land in a suitable spot, germinate, and grow into a new fungus. But unlike an apple that we can see hanging in its tree, only rarely are we able to see the mushroom’s “tree,” because it is microscopic and hidden within the soil, rotting log, or other substrate in which the fungus is growing.

But what are fungi? (By the way, fungus is singular, fungi is plural and usually pronounced fun’-jī, but also fun’-jē or, especially in Great Britain, fun’-ghē with a hard g.) Since roughly 1969, the organisms considered fungi in the current sense have been placed in their own biological kingdom (traditionally the highest level in the categorization of life) formally known as the Fungi. Along with the Fungi are four more traditional kingdoms, recognized as plants (the Plantae), animals (the Animalia), protists (the Protista, for mostly microscopic fungus-, plant-, and animal-like organisms larger and more complex than bacteria), and monera (the Monera, bacteria and other tiny simple microscopic organisms). In recent years, information from molecular and biochemical studies has supported the creation of a higher category, the domain, and a proliferation of new kingdoms. This has resulted in many organisms traditionally studied by mycologists (mycology is the study of fungi), such as water molds and slime molds, being moved to new kingdoms. Current evidence indicates, however, that the mushroom-forming fungi and their far more numerous close relatives form a natural evolutionary group, and the kingdom Fungi is likely to remain a kingdom into the future.

No one knows how many fungi inhabit Earth. Current estimates suggest perhaps five million to six million species, with roughly 95 percent of them not yet known to science, much less to the general population. The fungi that most of us are likely to be familiar with are the molds that appear on neglected food items in our kitchens. These are similar in many respects to the mushroom-fungi, but they do not produce large fruitbodies. The mushroom-producing fungi, often called macrofungi or macromycetes, belong almost exclusively to two phyla (singular = phylum; the rank in the hierarchy of life immediately below kingdom)—Basidiomycota and Ascomycota, with members of the former group predominating. These two large groups differ in many characteristics, including the manner in which the spores are produced (see illustrations in the Glossary). Informally, they are referred to as basidiomycetes and ascomycetes, respectively.

To put the mushroom in the context of the whole fungus, the life cycle of Amanita phalloides, the death cap (not known to occur in Alaska), is shown inside the back cover. The purpose of the mushroom is to produce and release spores, the tiny reproductive propagules, or dispersal units. Mushroom spores usually are much larger than bacteria but, with rare exception, are still far too small to be seen individually without a microscope. If a windblown or animal-transported spore is fortunate enough to land in a spot with suitable moisture, temperature, and nutrient conditions, it can germinate and form a new fungus body, which can be thought of as the mushroom’s “tree.” This body, called a mycelium (pronounced mī-sē’-lē-um, plural mycelia), is made up of many narrow, complexly interconnected, microscopic tubes called hyphae (pronounced hī’-fē, singular hypha) that grow into and through the soil, wood, cheese, strawberry, plant root, or other substrate in which the fungus lives. This hyphal or mycelial body type sets fungi apart from plants, animals, and even most other microorganisms. Hyphae grow at their tips and can branch repeatedly, thereby extending the mycelium, which enables it to explore widely and intensively within the substrate in search of food (organic carbon compounds), nutrients (such as nitrogen and phosphorus), water, and another sexually compatible mycelium.
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Leaves covered by a network of mycelial cords, each comprising many microscopic hyphae



ECOLOGY OF THE MUSHROOM-FUNGI

It has been said, “No fungi, no plants. No plants, no animals.” And it’s true. The basis for all terrestrial food chains is green plant matter produced through the process of photosynthesis incorporating carbon dioxide from the atmosphere, energy from the sun, and water and nutrients from the soil. Animals (including us) consume plants directly and/or consume other animals that consume plants. You might have heard that fungi are the “great decomposers” and that, without them, we would be buried by huge piles of leaves, branches, and logs, not to mention animal carcasses and other even less appealing organic materials. Certainly, this is true. Many fungi, along with bacteria, archaea, and tiny soil animals, reduce organic materials to simple chemical forms, making them available for recycling into new soil and new organisms. Mostly they do this by releasing digestive enzymes from their hyphae as they grow through their substrate. The enzymes break down organic matter into smaller component bits that can be absorbed by the hyphae, providing food for the fungus. However, not all fungi are strictly decomposers.

For instance, without the activity of mycorrhizal fungi, there would be little or no plant and animal life and, therefore, little needing to be decomposed. In fact, we would not exist, so burial by plant matter would hardly be an issue. The word mycorrhiza comes from two Greek words meaning “fungus” and “root.” Thus, mycorrhizas are “fungus-roots.”

Mycorrhizas are mutualistic symbiotic associations between fungi and the roots of nearly all plants. Symbiotic means that the partners live together in intimate association, while mutualistic means that both partners benefit from the association. The benefits each partner receives are different—fungi receive sugars (food) from the plant, and the plant receives nutrients from the fungi such as nitrogen, phosphorus, and potassium (the principal constituents of most commercial fertilizers); water; in some cases, protection against pathogens; and other benefits. Mycorrhizas are ancient, diverse, ubiquitous, and essential to terrestrial ecosystems and, therefore, to us.
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An ectomycorrhizal association between Amanita muscaria (fly agaric) and a spruce tree



There are at least six main types of mycorrhiza, and they involve many different fungi and many different plants. Within each type are a huge number of different fungus-plant combinations. Of most interest for mushroomers are the ectomycorrhizal associations, which involve common Alaska trees such as spruce, aspen, and birch, and a lot of the associated fungi are mushroom-producers such as Amanita muscaria (fly agaric) and Boletus edulis (king bolete).
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Lobaria oregana, a foliose lichen
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A large population of a crustose lichen in the genus Placopsis (the bullseye lichens)



Another mutualistic symbiosis involving fungi and photosynthetic partners is that of lichens. In these organisms, the fungus (the mycobiont) forms most of the body and its partner (the photobiont) lives within the fungal framework. The photobiont can be either a green alga or a cyanobacterium and, in some lichens, both types of photobiont are present. To complicate matters, basidiomycete yeasts (single-celled, non-hyphal fungi) and bacteria have been found to occur regularly in several lichens. What their role(s) might be and how important they are to the overall symbiosis remain to be determined. For classification purposes, lichens are considered to be fungi and are named on the basis of the main hyphal species. The overwhelming majority of them are ascomycetes that produce rather small, saucer-like fruitbodies (apothecia); only a few are basidiomycetes that produce mushrooms for fungal reproduction.

Other fungi are parasitic symbionts of plants, animals, and even other fungi, and there are a huge number of currently unknown fungi whose ecological roles we know nothing about. But the bottom line is clear: life as we know it would not be possible without fungi.
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The dyer’s polypore, Phaeolus schweinitzii, and wool dyed with it
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A beautiful watercolor painting of Alaskan king boletes by Denis Benjamin
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Fungus- and forest-themed weaving using mushroom-dyed wool to decorate a backpack
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Kate hard at work in her home lab



WHY DO PEOPLE HUNT MUSHROOMS?

Although certain fungi have a long history of use in Alaska, over the past few years, the number of people hunting wild mushrooms has exploded (or mushroomed?). The Easter-egg thrill of finding a colorful quarry is infectious. But the great majority of the newcomers, initially at least, are motivated by the fact that many mushrooms can be eaten safely by most people, and some of them are considered to be quite delicious. Hence, the term foraging, which means “wandering in search of food or provisions,” is now widely used to describe hunting for mushrooms. But not everyone who seeks mushrooms intends to eat them, and these people are not foraging. Attracted by their beauty, artists and photographers immortalize them, crafters use certain coveted species to dye natural fibers such as wool and silk, commercial pickers gather them for income, and increasing numbers gather and use them on a regular basis hoping to promote good health. And then there are folks like us who enjoy finding and photographing fungi, inspecting them under the microscope, sequencing their DNA, trying to figure out their names, deciphering their evolutionary relationships, learning about their fascinating biology and ecology, and sharing fungal knowledge with others.


TRADITIONAL USES OF FUNGI IN ALASKA

THE GEOPOLITICAL ENTITY OF ALASKA contains a rich and diverse cultural heritage comprising numerous Indigenous tribes spanning many different landscapes, who have developed close connections to the plants, animals, and fungi over millennia. Though much is known about the ethnobotany of the state, unfortunately, since colonization, much has gone quiet with regard to the traditional uses of fungi. Gleaned from the few studies and subsistence reports from Southwest and Interior that included fungi, consumption of fleshy mushrooms was considered taboo, and this is also indicated by the terms used to describe them. For example, mushrooms were referred to as argaignag, an Inupiaq term for “something that makes your hand come off.” In the Russian portion of Beringia, some tribes referred to mushrooms as “devil’s ears” or “devil’s cane,” and it was advised not to eat, or even touch, mushrooms. Yet the medicinal use of mushrooms has a long history that survives today, particularly concerning a number of polypores.

Several birch-associated polypores have a variety of traditional uses in Interior. For example, the tinder polypore, also known as the hoof polypore (Fomes fomentarius), is valued for the smoke produced when it is burned, which can repel gnats and mosquitoes, and it has been used medicinally to treat sore muscles and joints. A similar species, in the Phellinus igniarius group, has long been thought to have anti-inflammatory properties as well as antioxidant and immune-regulating functions. It was originally burned to make igmik, or punk ash, that was used to increase absorption of salicylic acid (the active compound in aspirin) from willow. Modern users have coupled igmik with tobacco to hasten the effects.

Puffballs (Lycoperdon spp., Calvatia spp.) are the only group of fleshy fungi reported to have been used as a traditional food source by Indigenous people across the western, interior, and southern parts of the state. More mature specimens, in which the spores have developed into a powdery mass, are used as a coagulant or desiccant of wounds and as a treatment for rashes, burns, and sores.

In Tanaina Plantlore, the Dena’ina people from Southcentral separated mushrooms based on whether they grew on the ground versus on trees. Most people interviewed believed that, traditionally, mushrooms were not eaten. Still, some believed they were used as a food source by their ancestors before the arrival of non-natives and that this knowledge has since gone to sleep. This sentiment was also echoed by Meda DeWitt, Lingit traditional healer and ethnoherbalist. In Southeast today, you’ll frequently hear locals refer to any conk or polypore growing from a tree as “bear’s bread.” Many sources attribute this term to the polypore Ganoderma applanatum, which traditionally has been used both for medicine and art.


RUSSIAN INFLUENCE: SALT-PICKLED MUSHROOMS

When Russian colonizers arrived in Alaska in the late 1700s, they brought along customs and traditions from Eastern Europe, including the culinary use of wild mushrooms. Because many of Alaska’s mushroom species are the same as, or very similar to, those found in Russia and Eastern Europe, the settlers were able to utilize Alaskan fungi for one of their favorite dishes—salt-pickled mushrooms. This dish continues to be popular today.

Although any edible mushroom can be prepared in this way, the salt-pickle method is unusual in that the mushrooms traditionally used are species of Lactarius (milkcaps) and Russula (brittlegills) that, in the United States at least, are not often considered to be edible. Many commonly used species have a hot-peppery taste and, because of this, are often thought to be poisonous. However, the salt-pickle preparation removes the peppery taste and makes the mushrooms palatable. Note that while this procedure works for these particular mushrooms, it will not work for many other types of mushroom toxins. Generally, large and robust specimens are preferred, especially milkcaps. As with many foods, opinions about the desirability of salt-pickled mushrooms vary. Some feel that the process can turn a mealy and insipid mushroom into a meaty textured treat, while others find them too salty and/or slimy.

The process is fairly simple. After the mushrooms are boiled, they are placed in a pot with ample amounts of salted water and spices and allowed to sit for several days. There are many variations, but all involve a brine and time. Because this process involves lacto-fermentation, there is potential for the introduction of unwelcome bacteria that can cause gastrointestinal upset or worse. Traditionally, the salty mushrooms are eaten with bread and chased with a shot of vodka, along with a toast to good health.
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ALASKA MUSHROOM HABITATS

Wherever there are plants, there are mushroom-producing fungi, and particular plants and particular fungi often can be found together. Thus, it is worth taking the time to learn the most common Alaskan tree and shrub species and where they occur in the state, which will help you locate targeted mushroom species and will aid in identifying those you don’t know.

Ectomycorrhizal trees and shrubs

The principal forest trees in Alaska are nearly all ectomycorrhizal ones (see “Ecology of the mushroom-fungi”), and many of the fungi with which they are associated produce mushrooms. These trees include both conifers and angiosperms (hardwoods), and they are joined by some ectomycorrhizal shrubs and subshrubs. Both poplars and willows can form arbuscular mycorrhizas when young and then transition to ectomycorrhizal as they mature. Here, we consider them to be ectomycorrhizal.

WHEN DO YOU FIND MUSHROOMS IN ALASKA?

In parts of Alaska, winter can maintain its grip on the landscape for up to eight months of the year; in others, it can bring mere skiffs of snow that melts before it can accumulate. Either way, when the snow melts and the soils warm, mushrooms begin to emerge (if they feel like cooperating, that is). Depending on snowpack depth and spring temperatures, this can occur anywhere from April or May in the south to late May through June in Interior. Spring and early summer mushrooms can be found in moist habitats wherever there are plants or, in the case of a characteristic group of fungi that includes several species of morel, where forests burned the year before. The diversity of fungi at this time is lower than it is in late summer and fall, but it includes species that you won’t find at any other time.

Midsummer in Interior typically is dry, while the Southeast can remain moist throughout summer. Although mushrooms in most parts of the state are not yet abundant, some popular edibles, such as chicken of the woods in south coastal forests and Hericium species (lion’s mane, bear’s head), are often at their prime.

The greatest variety and abundance of mushrooms are typically found in forests, and their occurrence usually peaks when the combination of moisture and temperature is in the “Goldilocks range”—not too hot or cold and not too dry or wet. This period usually starts in Interior sometime in late July and then progresses southward into Southcentral and Southeast. A similar north-to-south progression of increasingly cold (especially freezing) temperatures signals the end of the main mushroom season, wrapping things up as early as late August in higher latitudes and elevations to late October to mid-November along the far southern coast. Thus, midsummer through the first half of fall constitutes the main Alaskan mushroom season, and that’s when you can find the fruits of most of the species in this book. Species that normally fruit at other times (especially spring) are noted in their descriptions.


Spruces (genus Picea)

The spruces have short, needle-like leaves that are arranged on all sides of the twig (like a bottlebrush), mostly four-sided (so they often can be rolled between your fingers), sharp-pointed, and stiff. The needles arise from peg-like bases and the twigs are characteristically rough after the needles have been shed. The cone scales are relatively thin and somewhat papery, and the bark of mature trees is usually divided into plates arranged like a jigsaw puzzle. The three (some would say four) Alaskan species can be differentiated both morphologically and ecologically. Sitka spruce (P. sitchensis) is the largest of the Alaskan spruces, reaching a height of approximately 165 ft (50 m). Its needles are particularly sharp and the cones are 2–3.5 in (5–9 cm) long. It is a south coastal species and often occurs with western and/or mountain hemlock. White spruce (P. glauca) is intermediate in size, typically 40–70 ft (12–21 m) tall, with cones 1.25–2.5 in (3–6 cm) long. Its needles are bluish green with whitish lines on all sides, which gives the tree its common name. It occurs in mostly open forests on well-drained soils, often with paper birch. On the Kenai Peninsula, where the ranges of Sitka and white spruce meet, hybrids of the two species occur, and these are referred to as Lutz spruce, which is considered to be a separate species by some. The hybrids are intermediate between the two parent species in most characteristics and can be difficult to differentiate. Black spruce (P. mariana) is the smallest of the spruces, usually only 15–30 ft (5–9 m) tall. Its cones are small, usually less than 1 in (2.5 cm) long, and they are retained on the branches rather than being shed at maturity. It is characteristic of cold, wet areas and frequently forms dense, pure stands.

All Alaskan species of spruce are subject to attack by the spruce beetle, and the damage can be dramatic.

Hemlocks (genus Tsuga)

Hemlocks have short needles that are flat or somewhat rounded, blunt, and soft. The cone scales are thin and papery. The bark is reddish to grayish or dark brown and furrowed. From a distance, hemlocks can be distinguished by their leader (the central leading twig) drooping or nodding. Western hemlock (T. heterophylla) is a large tree, usually 100–150 ft (30–46 m) tall. Its needles are of different lengths (hence its specific epithet, heterophylla, which means “different leaves”), and the cones are 5/8–1 in (1.5–2.5 cm) long. It is a south coastal species, occurring with Sitka spruce over most of its Alaska range. Mountain hemlock (T. mertensiana) is a smaller tree, usually 50–100 ft (15–30 m) tall. Its needles are crowded on all sides of the twig and curve upward, and the cones are 1–2.5 in (2.5–6 cm), longer than those of western hemlock. In Alaska, it is mostly a coastal tree but extends to higher elevations in the coastal mountains.

Shore pine (Pinus contorta var. contorta)

Pines have mostly medium to long needles that occur in bundles called fascicles. Shore pine is the only pine native to Alaska. It is a short, scrubby tree, 20–40 ft (6–12 m) tall. Its needles occur in bundles of two and the cones are 1.25–2 in (3–5 cm) long, with thick, firm, prickly tipped scales. It is most common in muskegs and open areas near lakes in Southeast.

Tamarack (Larix laricina)

Larches have sprays of multiple needles that arise from thick pegs on the twigs and are shed and replaced seasonally (they are deciduous), unlike the other conifers, which are evergreen. Tamarack is the only larch native to Alaska. It is a small to medium-sized tree, 30–60 ft (9–18 m) tall. It occurs in Interior, in muskegs and other areas with moist soil, usually in mixed stands with birches, black spruce, alders, and willows. It occasionally forms dense stands along with white and/or black spruce.

Firs (genus Abies)

Firs have narrow-pointed crowns, flat two-ranked needles that often curve upward on sunlit branches, and cones that stand upright on the branches and then disarticulate with the scales falling separately. Two species are native to Alaska—Pacific silver fir (A. amabilis) and subalpine fir (A. lasiocarpa). Both occur in Southeast but are rare and localized and, thus, not often encountered.


SPRUCE BEETLE, CLIMATE CHANGE, AND MUSHROOMS

THE NORTH AMERICAN SPRUCE BEETLE (Dendroctonus rufipennis) is a widespread native insect that, in Alaska, causes mortality of all native species of Picea, particularly white and Lutz spruce. In recent years, its populations have swelled and impacted more than two-million acres of spruce forest across Southcentral. The current outbreak started in 2016, and it is notable that in localized areas, smaller diameter trees are being affected, which could hinder recovery of the forest once the peak has passed. The outbreak is slowing in Southcentral as of 2024, but the beetles are spreading north into Interior where the forests historically have been less affected.

Spruce beetle populations have been shown to increase during droughts, especially when combined with higher temperatures, as stressed trees are more susceptible to attack. This should concern Alaskans, as some projections suggest that areas such as the Kenai Peninsula will become much warmer and drier in the near future. Not only would that increase the forests’ susceptibility to spruce beetle outbreaks, but it also increases the potential for more frequent wildfires. Under this scenario, the projections predict a change in vegetation from spruce to hardwood forest or, in the northwestern part of the peninsula, possibly even to grasslands. Interestingly, a blue-staining fungus, Leptographium abietinum, appears to help the beetles overcome the defenses of the trees during their attack.

So far, it appears that very young spruce trees have been spared across much of the affected landscape, and they will continue to support many of the local ectomycorrhizal fungi. However, the loss of most mature spruce can be expected to impact their associated fungi, reducing populations of ectomycorrhizal species and increasing populations of wood-rotters, at least temporarily. Anecdotal evidence suggests that this is happening already. Some Kenai Peninsula campgrounds popular for mushroom hunting have lost all their spruce, and the mushrooms usually found there, such as king bolete, have been missing in action recently. We can only hope that this is a temporary state of affairs.
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A heavily beetle-impacted spruce stand




Birches (genus Betula)

Birches are common in Alaska, both as forest trees and as dwarf shrubs. They are deciduous, with broad leaves that have sharp-toothed margins. The tree species—B. neoalaskana, B. papyrifera, and B. kenaica—have smooth whitish to brownish bark that peels off in papery strips. They are represented in most of the boreal forests of the state, often along with white or black spruce, and the three species all hybridize where their distributions overlap. Dwarf birches (B. nana subsp. exilis and B. glandulosa) are frequently encountered in muskegs, tussocks, and other poorly drained wet areas, often growing with black spruce. They can be distinguished from other low-growing shrubs by their round or broadly ellipsoid leaves with toothed margins.

Alders (genus Alnus)

Alders are closely related to birches, from which they can be distinguished by their creased leaves with toothed margins, smooth and non-peeling bark with horizontal lines, and by usually having dark woody cone-like fruits on the twigs. They are deciduous and, in most areas, occur as tall, multi-trunked shrubs, although red alder (A. rubra) can reach tree stature in Southeast. It has thick leaves that are dark green on the upper surface. Thinleaf alder (A. incana) has thin leaves that are dark green on the upper surface. Leaves of Sitka alder and mountain alder (A. viridis subsp. sinuata and A. viridis subsp. crispa) are wavy edged and yellow-green on the upper surface. Alders can dominate disturbed sites, riparian zones, beach fringes, and steep mountainsides.

Poplars (genus Populus)

Although these trees are usually known by different common names, for convenience we will refer to all three Populus species as poplars. All are sizable deciduous trees, with stout twigs and broad leaves whose petiole is nearly as long as the blade. The leaf blades of balsam poplar (P. balsamifera) and black cottonwood (P. trichocarpa) are longer than wide, with round petioles. The former is a widespread boreal species, while the latter is coastal. Both are common near rivers and also occur in forests. Where their ranges overlap, hybrids can be found. Quaking aspen (P. tremuloides) leaf blades are about as wide as long, with flat petioles that enable the characteristic windblown quaking to occur. It is a fast-growing tree, prefers well-drained soils, and often forms pure stands following fire.

Willows (genus Salix)

Willows range from dwarf shrubs to large shrubs or even small trees. All are deciduous. They usually have slender or wiry twigs and narrow leaves with very short petioles. At least 40 species are native to Alaska and most are difficult to identify, even with specialist literature. They occur throughout the state, as dwarf shrubs in arctic and alpine habitats and in thickets along rivers and streams or in otherwise disturbed sites at lower latitudes and elevations.

Genus Dryas

Mountain avens (D. octopetala) and other Dryas species (D. alaskensis and D. integrifolia) are dwarf subshrubs in the rose family. They have narrow, often toothed leaves and large eight-petaled flowers and form dense mats in arctic and alpine habitats throughout the state.

Bearberries

Kinnikinnick (red bearberry, Arctostaphylos uva-ursi) and alpine bearberry (black bearberry, Arctous alpina or Arctostaphylos alpina) are prostrate ericaceous shrubs common in arctic and alpine habitats (alpine bearberry) as well as open forests or sandy exposed sites at lower elevations (kinnikinnick). Both have urn-shaped flowers and produce conspicuous berries. Strictly speaking, these species form arbutoid mycorrhizas, not ectomycorrhizas. However, because many of the fungi with which they associate also are involved in ectomycorrhizal associations, we include them here.

Arbuscular mycorrhizal trees

Alaska yellowcedar (Callitropsis nootkatensis or Chamaecyparis nootkatensis) and western redcedar (Thuja plicata) are scale-leaved conifers that form arbuscular mycorrhizas in association with a group of fungi that do not produce mushrooms. They occur mainly in Southeast, often in spruce-hemlock forests.

Alaska ecoregions and habitats

Geographically, Alaska can be divided into five major regions—Southeast, Southcentral, Interior, Arctic (or Far North), and Southwest. Most of the state’s population lives in the first three regions. These parts of the state are dominated by vast tracts of forest interspersed with treeless mountain peaks and extensive icefields. As the most heavily forested parts of the state, they produce the greatest number and variety of mushrooms. Coastal and interior areas experience very different patterns of temperatures and precipitation, and this is reflected in the vegetation. Arctic and Southwest have a generally colder and drier climate that is not conducive to the growth of large trees. Thus, they are typically dominated by tundra, shrub thickets, meadows, sedge tussocks, and wetlands. Mushroom-wise, these types of habitats are less productive than forests.
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Alaska’s geographic regions and vegetation



Alaska can also be divided into ecoregions that largely reflect differences in climate and physiography and can be recognized primarily by their vegetation. Although various entities have divided the state into as many as 32 ecoregions, for our purposes a much simpler three-region breakdown will suffice. Within these regions, the existence of much mountainous topography not only affects the climate in general but produces a complex variety of localized micro-climates and transitional areas. For instance, alpine habitats in Southcentral and Interior can harbor plant communities and site conditions similar to those of the Arctic.
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Coastal spruce-hemlock forest, general aspect
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Coastal spruce-hemlock forest, interior view
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Muskeg in Southeast, general aspect



Coastal ecoregion

The coastal ecoregion, restricted to Southeast and Southcentral, is heavily influenced by its proximity to the ocean. Compared to the continental climate in most of the Interior boreal region, the coast’s maritime climate has a narrower range of temperatures and moderate to heavy precipitation. Fire is rare because of ample precipitation; wind and landslides are more important disturbance agents here. The milder temperatures and higher moisture can produce large trees and lush understories. Thus, coastal Southeast and Southcentral are dominated by forests of large conifers interspersed with muskegs and joined by dwarf mountain hemlock, dwarf shrubs, and lichens at higher elevations. The forests comprise primarily Sitka spruce, western hemlock, and mountain hemlock, with accessory black cottonwood, alder, and willow. Western redcedar and Alaska yellowcedar occur locally in Southeast and there are disjunct populations of yellowcedar in Southcentral. Pure stands of Sitka spruce can be found in early successional habitats such as alluvial plains and in riparian zones. The spruce-hemlock forests represent the best habitat for mushrooms in the region and a considerable range of species occurs here. Shore pine, often along with yellowcedar, spruce, and the hemlocks, occurs in the muskegs in Southeast, and their mushroom associates are also here, but the wet soils reduce the fungal diversity and can make collecting difficult. Vast icefields constitute a large component of the landscape but are shrinking because of the warming climate. Recently deglaciated areas, avalanche chutes, and other areas of localized disturbance are dominated by tall shrubs, including alder, willow, and salmonberry.
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Muskeg in Southeast, interior view
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Boreal forest with black spruce and dwarf birch
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Mixed boreal forest with black spruce and hardwoods
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Black spruce forest, interior view
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Boreal birch forest



Boreal ecoregion

The boreal ecoregion largely corresponds to Interior south of the Brooks Range to the Alaska Range, but it also extends farther south through the Anchorage area onto the Kenai Peninsula and, in places, to the western coast. This region is characterized by a wide annual range of temperatures, from upward of 90°F (32°C) in summer to as low as -60°F (-51°C) in winter. Precipitation is significantly less than in the south coastal region, and north of the Alaska Range it is even drier. Permafrost occurs in many areas. Its distribution in conjunction with fire and waterbodies including marshes, lakes, and braided rivers produces a mosaic of different species assemblages and successional stages across the landscape. Characteristic habitats include conifer, hardwood, and mixed conifer-hardwood forests; muskegs; and dwarf willow and birch tundra at higher elevations and latitude. Black spruce and white spruce are the most common conifers. Black spruce is permafrost tolerant and occurs in wet, poorly drained, acidic sites. White spruce is intolerant of permafrost and is found in valley bottoms and on well-drained uplands and south-facing slopes. Poplars, birch, willow, and alder are the most common deciduous trees and shrubs. They often are early invaders after fire or other disturbance. The forest understories typically consist of a thick mat of mosses, lichens, and ericaceous shrubs. Mixed white spruce-hardwood forests support a great diversity of fungi, and mushrooms can be spectacularly abundant following a good soaking rain in late summer or early fall. The wet soils tolerated by black spruce appear less favorable for the fungi, as mushrooms are generally less abundant in these habitats. However, larch can be found in some of these areas and supports a suite of characteristic Suillus species that don’t occur in any other habitat.
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Boreal white spruce-hardwood forest, general aspect
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White spruce forest, interior view



Arctic and subarctic ecoregion

The arctic and subarctic ecoregion is dominated by tundra. The treeless (not counting dwarf trees) landscape is mostly underlain by permafrost, at least in the northern part. Most plants grow low to the ground, and lichens are particularly important, along with mosses, sedges, and grasses. Alpine bearberry, Dryas species, and dwarf birch and willow host many ectomycorrhizal fungi, including species of Cortinarius, Russula, Lactarius, Leccinum, and Inocybe.
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King bolete fruiting in a beyond-tree line “forest” with Dryas species
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Arctic-alpine tundra with dwarf willow, Dryas species, and lichens
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Arctic-alpine habitat with bearberry and dwarf willow



Developed sites

Many different fungi occur on lands developed for housing and other human uses, and some of them are not often seen outside such areas. Properties where the native trees have been retained will often produce many of the same fungi found in the forest, and they can be easier to spot in well-manicured yards. On the other hand, landscaping with non-native plant species creates the possibility of supporting non-native fungi as well. And use of wood chips for mulch creates a substrate for a variety of widespread decomposer fungi. Those who don’t have time to head into the forest may find fungi around their neighborhoods.
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Wood chips provide ideal habitat for many mushrooms



COLLECTING MUSHROOMS

Your purpose for collecting mushrooms will affect what equipment you need, where you go, and how you go about the hunt. However, keeping yourself and your mushrooms in good condition and getting yourself and your mushrooms home safely is critically important regardless of why you hunt them.

Staying safe in the Alaskan woods

Although Alaskan forests and other habitats can present hazards, probably the biggest danger a mushroom hunter faces is the highway. A drive from Anchorage to the Kenai Peninsula along the undivided Seward Highway, even in the best of conditions, can be life-threatening because of the combination of relaxed tourists enjoying the stunning views and antsy locals trying to squeeze in fishing a tide or two between work obligations. Once you reach the woods, there are things to be aware of that likely are second nature to seasoned Alaskans but perhaps not to newcomers or visitors.

If you stick to the established road system, you can find many well-maintained and easy-to-follow trails on public lands. While this is great for access, some mushroomers prefer to venture off trail, seeking areas not frequented by others. In a homogeneous forest or burn area, it is easy to become disoriented while fixated on the ground honing your mushroom “search image.” You can prevent becoming lost by frequently looking up and taking time to orient yourself in the woods. Most cell phones have a built-in GPS receiver, and many apps can assist with direction, but knowing how to use them and understanding the limitations of the technology are important. Cell service is spotty to nonexistent in most areas away from cities and towns, and so you should not count on being able to use your phone if you become lost or injured. Many Alaskans use one of several brands of handheld GPS devices that, with a paid subscription service, enable you to send simple texts and location information to family, friends, or emergency services via satellite connection.
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Be prepared, you’re in bear country!



The weather in Alaska, especially during the latter part of mushroom season, can be very wet and cold. Even if you’re wearing the finest waterproof raingear, on some days you will get soaked. To prepare for such days, carry an extra layer in your drybag, and make sure your layers are synthetic or wool, as wet cotton pulls heat from your body. Throwing a collapsible umbrella or small tarp in your bag can really improve morale when you stop to take a break for lunch or swap out soaked layers. When severe weather includes high winds, avoid venturing into the woods with the potential of falling trees or branches.

Regarding wildlife, Alaskans consider themselves lucky not to have to contend with ticks or snakes. However, bigger critters, such as bears and moose, can be easily provoked by a quiet, slow-moving mushroom hunter who is laser focused on the ground. Though it is often the inclination of mushroom hunters to avoid giving up their location, making frequent noise by talking loudly or carrying bells will alert nearby animals to your presence. Learn to recognize black versus brown bears, as they often behave differently when confronted with humans, and be sure to know the current advice on how to react in different types of bear encounters. Consider carrying bear spray or a firearm if you know how to use it. Moose are much more unpredictable and should be given as wide a berth as possible.

Hunting season in Alaska kicks off in August to early September, depending on the area and target game. This timing corresponds with peak mushroom season, so it’s good to make your presence known. Although hunters are not required to wear orange here, it is never a bad idea for you to do so.

Tools of the trade

Several important tools and supplies are useful for collecting mushrooms and returning safely to home base with them in good condition.
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Plastic tackle or utility boxes are great for storing small and medium-sized mushrooms.




	A GPS receiver (with satellite communication capability if you will be beyond cell-phone service), phone with GPS capability, or good old-fashioned map and compass will enable you to keep track of where you are, record where each collection is made, and find your way back to your vehicle.

	A whistle, for letting the bears, your companions, or, worst case, search and rescue know where you are.

	A dedicated camera or the one in your phone is essential for documenting your finds and taking selfies with large boletes to post online and impress your friends.

	A wicker basket is the best way to carry many collections at once. Relatively flat baskets are best, since they maximize the number of mushrooms that can be carried in a single layer. Using deep buckets and cloth tote bags can result in the lower mushrooms being crushed under the weight of the overlying ones.

	A field notebook is a must for anyone seriously interested in identification. Water-resistant notebooks (those marketed under the brand name Rite in the Rain, for example) are especially useful in wet weather but are relatively expensive.

	Fixed-blade knife or, if you value your knives, garden weeder for extracting the whole mushroom from the soil. The knife also is handy for bug checking and field cleaning your edible mushrooms.

	Small brush for field cleaning your edible mushrooms or getting rid of excess soil.

	Tackle boxes are the best system for keeping collections separate and for keeping delicate small to medium-sized specimens in good shape. Downsides include the difficulty of accommodating larger fruitbodies, so many mushroomers use a combination of a wicker basket and tackle box.

	Waxed-paper bags are the best receptacle for larger fruitbodies, as they can better accommodate irregular shapes. Downsides include the difficulty of carrying multiple bags full of mushrooms (unless you’ve got a basket) as well as their tendency to disintegrate in wet weather, so some mushroomers opt for heavy-duty aluminum foil for wrapping their collections. These materials provide physical support to prevent crushing and retain moisture while still enabling the mushrooms to “breathe,” as their cells remain alive for some time after you pick them. Plastic bags retain too much moisture and heat even on a chilly Alaskan autumn day, which leads to rapid deterioration; do not use them!

	Hand lenses (also known as loupes) are fun in the field and indispensable back home when examining the smaller features of mushrooms, including details of gill edges and surface textures of many different structures. A 10× lens is usually strong enough for such purposes.

	Waterproof pack (drybag) for a camera, water bottle, lunch and/or snacks, extra clothing, and so on.

	Bear spray.

	Firearm, but only if you know how to use it safely.



Making collections

If your objective is to return home with a large haul of a single species that you know well, such as king boletes, winter chanterelles, or hedgehogs, your task is fairly straightforward. Make sure you can confidently recognize your quarry, be certain that each mushroom you gather is of that species and that they are in good, fresh condition, and handle them carefully to maintain their quality. Performing an initial cleaning in the field (field dressing) by cutting off the dirty lower parts of the stipes and brushing off the caps will make the eventual job of cleaning them in the kitchen easier. While mushroom trimmings biodegrade, good trail etiquette dictates that you hide or otherwise dispose of the trimmings out of view of other trail users, both to keep the trail tidy and to keep your mushroom spot secret (good luck with that!).

If your objective is to identify a range of species, either for your own satisfaction or to make a contribution to science, you’ll need to undertake a bit more work. And we strongly encourage you to do this. Making well-documented herbarium/fungarium (an herbarium is a permanent organized repository for preserved plant [and often fungus] specimens; a fungarium is an analogous facility devoted solely to fungus specimens) collections is a valuable way in which mushroom hunters can contribute to our understanding of the diversity and distribution of the fungi. Alaska’s pioneering mycologists Virginia Wells and Phyllis Kempton are wonderful close-to-home examples of this.

Mushrooms are much easier to identify when you have specimens of good quality and quantity. Single mushrooms in poor condition are often impossible to identify, even by experts, and are of little use for scientific purposes. To make things as simple as possible, follow these collection tips whenever you can.


	Collect only fresh mushrooms in good condition. Use the same sensory criteria that you would when selecting produce at the market.

	Collect several specimens of the same species to show the range of variation, especially representatives of young to mature mushrooms to show developmental changes. That said, always collect conservatively to promote the long-term health of the fungus populations. Take only what you really need and leave the rest behind, ideally undisturbed.

	Carry a small notebook or other recording device and use it liberally. Some features of the mushrooms, such as odors and bruising reactions, are ephemeral and might not be observable by the time you return home and begin working on them. Record the date, your location, the current and recent weather (especially whether raining or hot and dry), the type(s) of trees growing near each collection you make, whether the mushrooms are growing on soil or wood or among mosses or other substrate, a tentative name for the mushrooms, other mushrooms currently fruiting, and color of spores that have been deposited on adjacent leaves, mushrooms, or soil (these are natural spore prints, photograph them!).

	Collect one species at a time from a limited area—say, within a 3 ft (1 m) radius—and keep those mushrooms (which constitute a collection) separate from your other collections. Assign each collection a unique number and record it in your notebook. If you are taking digital photographs, the collection number can be incorporated into your filenames. Many formats are possible, so figure out a system that works for you and practice with a small number of collections first. Once you’ve gotten the hang of it, stick to it! It also is helpful to write the collection number on a small slip of waterproof paper and include it with the mushrooms in their waxed bag, wrapping, or tackle-box compartment.

	Do not collect too many species on a single hunt. Identification takes time and this limits the number of collections that you can realistically deal with before the mushrooms spoil. If you are able to dry your mushrooms for archiving in your own or an institutional herbarium/fungarium, you can collect somewhat more material, as the actual identification process (but not your note-taking) can be undertaken at a later time if you have taken photos and appropriately detailed notes.

	If the sun is out or it is at all warm, do not leave your mushrooms in the trunk (or sometimes even the interior) of your vehicle for extended periods. They will spoil rapidly.

	When you return home, keep your mushrooms refrigerated. Tackle boxes with their tight-fitting lids come in handy here, as they prevent the ubiquitous “worms” (the larvae of fungus gnats) from invading your fridge. They also enable you to see all the collections without having to unwrap a bunch of packets. The mushrooms will stay fresh longer if you don’t cram them into the box too tightly.



Should you decide to contribute some of your collections to an institutional herbarium/fungarium, each one should be dried well and accompanied by a photograph or photographs along with a basic set of data. Mushrooms for archival purposes should be dried at relatively low heat (85–100°F / 30–40° C) until completely dry and crisp (typically 24 to 48 hours, depending on their size and water content and the type of drying equipment you are using). A food dehydrator is most convenient for this purpose, although other methods can work but perhaps not as fast. Remember that airflow is more important than high heat. Include important supporting data, all linked to your unique collection number.


	The name of the fungus as best you can determine

	The precise location where it was collected, including geographic coordinates and elevation if possible

	Description of the habitat where it was found, especially the names of nearby trees

	Notes on odor, taste, bruising or staining reactions, and morphology, including any microscopic observations such as spore size, shape, and ornamentation



Photographing mushrooms

Before starting out, ask yourself, “Why do I want to take photographs of mushrooms and what will I do with those photographs?” The answers to those questions will guide many of the decisions you’ll need to make concerning selection of equipment and development of your skills as a photographer and software-based image editor. Additionally, you’ll want to assess how important it is to get absolutely every photograph, how much of a perfectionist you are, and how much time you’re willing to devote to obtaining and managing your photographs. Typical uses of mushroom photographs include recording your personal finds, providing reference material for study, documenting herbarium collections, posting online, displaying large-format prints, and illustrating calendars, coffee-table books, and field guides. Most of these uses reflect one of two main styles of mushroom photography—pictorial and documentary. Pictorial includes “pretty pictures” such as those used in a calendar or an artsy book. In documentary, the objective is to provide an image that displays the features of the mushrooms necessary for their identification, such as you will find in this book. The interplay between your intended use and chosen style will affect your choice of equipment and techniques.

Photographing mushrooms differs from most general photography for two main reasons. First, mushrooms are usually small relative to most common photo subjects, so you must get close to them. This reduces the depth of field (the portion of the image, front to back, that is in sharp focus), and you’ll need a smaller lens aperture to compensate. The smaller opening reduces the incident light and requires longer exposure time, which, in turn, increases the potential for camera shake and blurred pictures. Second, mushrooms very often are found in dark places, which adds to the need for long exposures and the potential for camera shake.

You can overcome these challenges in various ways, but using a tripod to steady the camera and introducing some additional light to the scene using flash, small LED units, or reflectors are the most common ones. An in-depth discussion of equipment and technique options is well beyond the scope of this book, but here are a few tips if you use a phone or a simple point-and-shoot camera to document your mushrooms for identification purposes.


	All parts of the mushroom should be visible; take a series of photos of a single specimen or place multiple fruitbodies of the same species in different orientations in a single photo.

	When including multiple specimens in a single photo, arrange them in a left-to-right lineup to minimize the depth of field needed to keep all the subjects in sharp focus.

	A range of young to old fruitbodies should be shown if possible.

	Cutting one specimen vertically to show a cross section can be helpful in determining gill attachment as well as showing any internal structure or bruising reaction.

	Become familiar with your camera’s manual mode. Although modern cameras generally do a good job on automatic mode, they are much more attuned to selfies and general snapshots than they are to closeups of mushrooms. Depending on your camera’s capabilities, the manual settings can give you much greater control over exposure and focusing.

	Use a tripod. A wide variety of small tripods are available for use with phones and lightweight cameras and will greatly improve your photos.

	Avoid taking photos in direct sunlight, which will produce harsh shadows. Bright overcast days are the best for mushroom photography as the light is pleasingly diffused by the cloud layer.

	Develop a working understanding of digital image formats (such as JPEG, TIFF, and RAW), when one format is preferable to another, and the need to match the format and resolution (pixel dimensions) of your images with their intended use. For instance, a small, low-resolution JPEG file may be fine for posting online, but the same file would not be suitable for editing multiple times or making a large print.



Staying safe in the kitchen—collecting for the table

Ask most Americans or Canadians what proportion of mushrooms are poisonous and likely they will say it is high. This leads to the common perception that eating wild mushrooms is a risky business. Although it is certainly true that some mushrooms can, and do, kill people, the data show that such occurrences are both rare and nearly always could have been prevented with a bit of education.

It is easy to learn to recognize the handful of most popular edible wild mushrooms and, no doubt, that is an important reason for their popularity. It is also easy to learn to recognize the most dangerous mushrooms, which are rather few. Thus, if you invest a bit of time learning some basic mushroom identification and maintain a conservative attitude in deciding what to eat, mushroom hunting and eating (mycophagy) can be a perfectly safe and rewarding pastime. That said, here are some guidelines that, along with a bit of common sense, will help you avoid the dark side of mushrooming.


	There are no simple rules of thumb for recognizing poisonous mushrooms. The only reliable approach is to identify the species accurately and see what the history of human consumption indicates about its edibility.

	Be sure to collect the entire mushroom, including any portion that extends below the surface of the soil or other substrate.

	Do not pick mushrooms from places where they could have become contaminated by garden chemicals, fallout from vehicle exhaust, or other pollution sources. Fungi can concentrate substances from the environment and some of these are potentially dangerous. For instance, in the wake of the Chernobyl nuclear power plant accident, mushrooms from many parts of Europe were found to contain significant levels of radioactive cesium and sale of some species was banned.

	Inspect every one of your mushrooms carefully to be certain they all are of the same kind and that they are in good fresh condition. Start this process in the field to avoid mixing collections or bringing home over-the-hill mushrooms. Many cases of “mushroom poisoning” are, in fact, food poisoning caused by bacteria on spoiled mushrooms.

	Save some specimens in good condition in the refrigerator for later inspection by experienced identifiers in the event of adverse effects (“one for the pot, one for the doctor”). Better yet, slice the mushrooms vertically and devote “half for the pot, half for the doctor” to be sure the specimens can be matched to what you ate. Having photographs of the mushrooms you ate can also be helpful for potential identifiers but should not take the place of retaining a representative specimen or two.

	Never eat a mushroom unless it is positively identified as being widely edible by you or someone whose judgment you have good reason to trust. Remember that, to one who knows little, nearly anyone can claim or appear to be an expert. Maintain an attitude of healthy skepticism and use the same discerning approach for identifying experts that you would for identifying mushrooms.

	Avoid eating mushrooms raw. Some contain toxic compounds that are degraded or driven off by heat, plus cooking breaks down the cell walls and makes the nutritious cell contents more readily available to our digestive systems.

	When trying a new species, eat only that one species and only a small amount, and then wait 24 to 48 hours before trying it again or eating other mushrooms. If you try multiple new species at one time and get sick, you will not know which was the troublemaker.

	When trying a new species, do so in the morning or early afternoon. Should the adventure produce adverse effects, they may seem less frightening in the light of day than in the dark of night.

	Idiosyncratic reactions are possible with what are, for most people, good edible mushrooms. Keep this, and the multiple-species precaution, in mind when serving wild mushrooms to guests.

	Eat wild mushrooms in moderation. Some contain toxins that appear to accumulate in our bodies over time to a point where adverse effects manifest themselves. In addition, overeating even good edible species can make you sick, because mushrooms can be difficult to digest.

	Use extra caution when collecting outside your usual hunting grounds, especially when you are far from home. What you think is the same mushroom might, in fact, not be.

	Above all, remember that no meal is worth ending your life. When in doubt, throw it out (or seek help from someone with more experience).



IS MUSHROOM PICKING SUSTAINABLE?

With the advent of large-scale commercial collecting of chanterelles and matsutake in the Pacific Northwest, concern arose over the effect that it might have on future fruiting. By far the biggest adverse impact on mushrooms has been loss or alteration of habitat. Where our homes, roadways, schools, and stores now stand was once prime mushroom habitat, as were the forests where the timber has been harvested and areas affected by mining and other resource extraction. Because only a relatively small proportion of Alaska has been urbanized or industrialized, this sort of impact has been less here than in many other areas and a lot of productive habitat remains. Given the state’s small population, much of it lightly distributed over a huge area, it seems likely that impacts on fungus populations caused by mushroom picking would be small. Nonetheless, as the popularity of mushroom hunting grows, it will be important to maintain large areas of natural habitat and remain attentive to possible effects of the increased harvesting if we want to preserve the resource for future generations.

Thus, careless and/or gluttonous picking should be discouraged, especially practices that directly disrupt the fungus’s mycelium, as they may interfere not only with future fruiting but possibly with the mycorrhizal connections with nearby trees. Such disruption of mycelium during harvesting is probably a bigger impact than removal of the mushroom itself.

Questions have also been raised about whether mushrooms should be cut off or pulled from the substrate. If the mushroom is one you do not know, by all means, collect the whole thing, including any deeply rooted stipe. Do not cut it off, as you may be leaving behind a critical clue to its identity. But if you are collecting an edible mushroom that you know well, such as winter chanterelles or hedgehogs, cutting them at the soil line will minimize the amount of soil and debris you have to deal with when you get home, albeit with an attendant loss of “forest essence.” You also will be performing a public service by sharing your mushroom spots with others. However, you may not want to do this with larger species, such as king bolete, as the “mushstumps” you leave behind can represent a fair amount of edible fungus. As for impact on the mycelium or effect on future fruiting, there is no firm empirical evidence one way or the other despite some claims to the contrary. In general, to minimize your impact on the habitat, remain aware of what you are doing, harvest in moderation, and try your best to tread lightly, picking up a few discarded beer cans, water bottles, and bits of litter as you go.

MUSHROOM EDIBILITY AND TOXICITY

The most frequent question we get asked about mushrooms is “is it edible?” Most people assume there is a simple straightforward answer, but there isn’t. It appears that no mushroom species, including the most popular edible ones such as king bolete and morels, can be eaten safely by everyone, just as not everyone’s system can tolerate peanuts, broccoli, or strawberries. In addition, there are differences of opinion as to whether many foodstuffs are edible or not. Certainly, many people don’t find liver or Brussels sprouts worth eating, and mushrooms are no different—opinions about species such as Sarcodon imbricatus (hawk’s wing), Gomphus clavatus (pig’s ear), and the Polyozellus species (blue/black chanterelle) vary widely.

Making blanket statements is difficult also because information about the edibility of mushrooms is almost entirely anecdotal—feeding mushrooms of unknown edibility to human subjects to see what happens is frowned upon, to say the least. Thus, the comments on edibility throughout this book reflect impressions based on our own direct experiences and information gleaned from past reports in the literature and many years of interactions with folks who relish eating mushrooms. Always keep in mind that your experience may differ from those of the mainstream.

Types of mushroom poisoning

Mushroom poisoning can range from mild to severe digestive upset, to occasional allergic reactions, to death by kidney and liver failure. The major groups of mushroom toxins, examples of the mushrooms that contain them, and summaries of the symptoms they produce can be found on the North American Mycological Association web site (NAMYCO.org/interests/toxicology/mushroom-poisoning-syndromes/) and at MykoWeb (MykoWeb.com).

If you suspect you or someone you know is having an adverse reaction to an ingested mushroom, take photos and preserve specimens of the suspected culprit and call poison control. When the situation has been resolved, we encourage you to file a report with the NAMA poisoning case registry (NAMYCO.org/interests/toxicology/nama-toxicology-reports-and-poison-case-registry/) so that others may learn from your experience.

Previews of some poisonous and edible Alaskan mushrooms

Of the more than 400 species featured in this book, only a few are known to be dangerously poisonous, and most could be eaten by most people without ill effects, although not all might be considered palatable. As with all foods, edibility (here meaning being both edible and worth eating) comes down to personal preferences for flavor and texture, on the assumption that the mushroom does not contain compounds that would adversely affect you. Depending on the traditions you were raised with, your palate may be very different from that of your neighbor. Or you may not see mushrooms as food at all, as is the case for many Alaskans.

For those who are interested in eating mushrooms, the following list starts with the most dangerous poisonous mushrooms (learn them first!), followed by the most sought-after and easily recognized edible mushrooms in Alaska. Fuller descriptions and additional photos can be found in “The Mushrooms” section. Luckily, most of the popular edible species can be abundant, although they cannot be counted on every year. Keep in mind that these previewed species are not all of Alaska’s poisonous and edible mushrooms and many species not covered in this short preview can make you sick, while others that are regularly consumed may require greater experience in identifying them or knowing how to prepare them properly. Prior to collecting any wild mushrooms for the table, you should review and heed the advice in this book regarding safety in the kitchen.



Galerina marginata

deadly galerina, funeral bell

This common small to medium-sized mushroom has a dome-shaped, brown to yellow-brown cap that is smooth, moist to slightly viscid, striate along the edge when fresh, and fades to tan or buff. The gills are brown, and the veil sometimes leaves a small ring or fibrillose ring-zone on the stipe, which initially is brown and then blackens from the base upward. The fruitbodies often occur in clusters or groups but can be scattered or solitary as well, growing on stumps and logs of conifers and hardwoods or from pieces of buried wood, wood chips, or other woody debris. As its common names indicate, Galerina marginata can be deadly as it contains the same toxins found in the death cap, Amanita phalloides (not known to occur in Alaska). Thus, Alaskan mushroom hunters need to be aware of it, especially those hoping to find “magic mushrooms”—at least one death and several close calls have occurred in the Pacific Northwest after it was mistaken for a psychoactive species such as Psilocybe cyanescens (also not known to occur naturally in Alaska). It could also be mistaken for a honey mushroom, although it is usually much smaller and has brown, not white, spores. See here for more information.
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Galerina marginata





Lepiota subincarnata

deadly parasol

Medium-sized and somewhat stocky, L. subincarnata (= L. josserandii) has a cap that is pinkish red to reddish brown at the center and cream to pinkish cream toward the margin, which typically bears concentric rings of small pinkish red to reddish brown patches. The gills are whitish. The stipe is cylindrical or slightly enlarged at the base, cream to pinkish in the upper part, and below the ring-zone, cream with small zones or incomplete bands colored like the cap. The odor is slightly fruity and the taste is unpleasant. It is a widespread species, found in wooded areas, parks, and gardens. Lepiota subincarnata and its close relatives contain amatoxins, the same deadly substances found in Amanita phalloides (the deathcap) and Galerina marginata, so avoid small Lepiota species when collecting for the table. See here for more information.
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Cortinarius rubellus

deadly cort, deadly webcap

Cortinarius rubellus contains the dangerous, sometimes fatal, compound orellanine. Its fruitbodies are mostly medium-sized, with a dry, reddish to orange-brown, tomentose to fibrillose-scaly, usually umbonate cap. The distant gills are red-brown, and the ochraceous to reddish brown cylindrical stipe is enlarged downward, often pointed at the base, and may bear yellow veil remnants. This is a circumboreal species, occurring primarily in moist, cool conifer forests, often in sphagnum with spruce. It appears to be uncommon in Alaska. A number of other Cortinarius species look similar, including C. gentilis, C. kroegeri, C. infucatus, and dermocybes such as C. croceus. None of these is known to contain orellanine. See here for more information.
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Gyromitra esculenta

false morel

The caps of this mushroom are irregular to slightly lobed or saddle-shaped, with a brain-like wrinkled surface that varies from dull red to rusty red, reddish brown, or darker brown to almost black, sometimes with yellow or orange tints. The stipe is hollow at maturity and tinted with the cap color but often also with pinkish or grayish purple tones near the base. The edge of the cap often is curved toward the stipe or fused with it. Gyromitra esculenta is a common spring or early summer species and is frequently encountered by morel hunters. Although, after proper preparation, G. esculenta is eaten by many people (particularly in Northern Europe), the species name (Latin for “edible”) is misleading. This mushroom contains gyromitrin, a compound that has caused serious illness and deaths (although, to our knowledge, not in Alaska), but the reasons for its Jekyll-and-Hyde behavior are not yet well understood. Until more is known, especially about the local Alaskan mushrooms, we advise against eating any Gyromitra species. See here for more information.
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Boletus edulis

king bolete

The king bolete has many other common names, depending on where in the world you happen to be, which is a testament to its popularity as an edible. Italians call them porcini, or “little pigs,” and these tasty mushrooms make little piggies out of many Alaskan mushroom hunters. Prized for their nutty, sometimes sweet, flavor and firm, meaty texture, king boletes can be found in many habitats across the state. In favorable years, they fruit in huge numbers, and it can take some serious self-restraint to avoid collecting pounds and pounds of them when you find a hot spot. When you do happen upon a king bolete, you’ll want to check for “bugs” by cutting into the stipe and cap. Young and old specimens alike can contain thousands of writhing insect larvae that will quickly spoil your haul if not promptly evicted. Remember that good trail etiquette dictates that you place your trimmings in hidey holes or under moss to leave no trace (and to keep your spots secret). Typically, young specimens are preferred, as the flesh is firmer, but older ones whose tubes have turned a dark greenish yellow are packed with flavor, especially when dried and added to soups and such. Even older ones still have a place in the dye pot.
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An impressive haul of Boletus edulis
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King boletes sliced and ready for the drier



Thoroughly dehydrating king boletes is the simplest way to preserve your harvest. They can keep in airtight plastic bags or jars for years, and it is said that their flavor improves with age if you can wait that long. King boletes also can be marinated and kept in the refrigerator for up to six months. Duxelles, a French preparation, can be vacuum-sealed and frozen, so you can enjoy flavorful, plump bolete bits on pizza or steaks in the middle of winter. See here for more information.



Cantharellus formosus and C. roseocanus

Pacific golden and rainbow chanterelles

These chanterelles are highly prized for their meaty texture and distinctive floral essence. Although very common from northern California through southern British Columbia, in Alaska they appear to reach only to Southeast hemlock-spruce forests. With a bit of experience, you can easily recognize chanterelles by their funnel-shaped orange to golden yellow caps with decurrent blunt ridges rather than thin plate-like gills. These are best enjoyed fresh, but they can be preserved by dry sautéing and then freezing or by pickling. They become leathery when dried and don’t rehydrate well, but dried specimens can be powdered and used in rubs or added to sauces, gravies, or dishes such as scrambled eggs. See here for more information.
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Craterellus tubaeformis

winter chanterelle, yellowfoot

The winter chanterelle is a candidate for the most abundant mushroom in Southeast, where it occurs throughout the coastal hemlock-spruce forests, often in large troops. While smaller and thinner fleshed than the golden chanterelles, they often are abundant in the latter part of the season when a sufficient number can be collected. Their flavor is delicate, and they are best preserved by dehydrating. See here for more information.
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Hydnum species

hedgehogs

Hedgehogs can be found in a variety of habitats throughout the state. They are easily recognized by their pale whitish to orangish or pinkish color and the tiny spines that hang like icicles under the cap. The group includes several species and their flavors vary, but they all have firm, meaty flesh. Species with a “belly button” in the cap center (all traditionally referred to as “H. umbilicatum”) are typically favored for their sweet, nutty flavor. The larger species (all traditionally referred to as “H. repandum,” a European species) that occur in south coastal forests can be bitter tasting but are still enjoyed by many. Preparation of any hedgehog should start with a dry sauté, as they hold a lot of water. Like the golden chanterelles, hedgehogs are best enjoyed fresh but can be preserved by freezing or pickling. See here for more information.
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Hericium abietis and H. coralloides

bear’s head, comb-tooth

Bear’s head can be found in forests throughout the state and can even be cultivated at home. The white masses of icicle-like spines protruding from snags or logs look like nothing else. The genus includes several species, differentiated by their degree of branching and the type of wood they are growing on, but all are similar when it comes to edibility. Many prize these mushrooms for their flavor, which resembles crabmeat, and texture, and they are delicious sautéed in butter, perhaps with a splash of red wine. Best enjoyed fresh, they can be preserved by dry sautéing and then freezing. See here for more information.
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Laetiporus species

chicken of the woods, sulfur shelf

This bright orange polypore can be quite large, often growing in large shelving groups on live or dead conifers in coastal forests. It is best consumed when it’s young, while the texture is still tofu-like and the pores are bright yellow. Older specimens become tough and chalky. It can cause stomach upset for some people, so eat sparingly the first few times you try it. The flavor of this mushroom can be sour, but it is appreciated for its texture and unique color. Chickens are best enjoyed fresh sautéed in a stir-fry (be sure to cook them well) or boiled and pickled (to hide the sour taste). See here for more information.
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Coprinus comatus

shaggy mane

The shaggy mane occurs throughout the state in both natural and urban areas, usually growing in lawns or along roads and trails, from summer into late fall. Be wary of mushrooms found next to busy roads or in areas where lawncare chemicals could have been applied, as they may be contaminated. The large, white, shaggy-scaled, bullet-shaped caps that turn to a black “ink” when mature make these easy to recognize. The flesh is delicate when fresh and quickly turns to an inky mass if not consumed within the day. They have a pleasant and mild flavor and are best enjoyed fresh, although it has been found that the turned-to-ink mushrooms can also be used in cooking, at least by those who don’t mind mushroomy black food. See here for more information.
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Morchella species

morels

Several species of morel occur in spring in a variety of habitats across Alaska, but they are best known for fruiting in eye-popping numbers in areas burned by forest fires the previous year. They are recognized by their yellow, gray, or black ridged and pitted caps with hollow interiors. Morels are prized for their firm texture and subtle earthiness. They must be cooked very well, as they contain still uncharacterized toxins that can cause severe illness or even death, especially if eaten raw. Unlike most mushrooms, the texture of morels when dried and rehydrated is not much different from their texture when they are fresh. Many Alaskans prefer to smoke them for a few hours before dehydrating fully to impart a smoky flavor. See here for more information.
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A basketful of gray morels





Lycoperdon and Calvatia species

puffballs

Puffballs are typically some of the first edible mushrooms people try because they are so widely distributed and easy to identify. These whitish to tan, more or less spherical mushrooms grow singly or in large groups, depending on the species, in disturbed habitats, yards, and along trails and forest edges from midsummer to late fall. When young, the flesh is pure white with a texture like a marshmallow. At this stage, buttons of the poisonous fly agaric (Amanita muscaria) can appear superficially similar, but they have more solid flesh and a faint outline of a mushroom can be seen when cut in half vertically. Puffballs are best eaten when they’re young, before there is any hint of color in the flesh. Their flavor is mild, and the mushroom will readily absorb any fats or flavors it is cooked with.

Puffballs get their name from the plumes of spores that are ejected from a pore at the top of the mature fruitbody when it is hit by a raindrop or touched by a curious finger. At this stage, the mushroom is well past being edible. All species of puffballs reportedly have been consumed traditionally by Alaskan Native tribes throughout the state. See here for more information.
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Lycoperdon perlatum
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