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New Mycology Scholarship Founded in Honor of Mike Beug
by Nikki McCoy (Evergreen)

Last year entrepreneur and mushroom expert Paul 
Stamets ’79, his wife, Dusty Yao, and their business, 
Fungi Perfecti, created a new scholarship in the name 
of faculty emeritus Mike Beug, the professor who 
helped shape Stamets’ career as a mycologist. The 
Mike Beug Scholarship is offered to students with 
financial need who demonstrate a passion for 
mycology.

“It’s important to continue Mike’s legacy,” Stamets 
says, “he pioneered mycology studies in the seventies 
and I was one of his very first students. Mike has a 
tremendous ability to inspire students. He can educate 
without seeming superior, he has a humility about him 
that’s very endearing, and he’s a very kind soul—that 
really shows in his teaching style.

“That’s why Dusty and I helped support this 
scholarship with Mike’s name on it. Following the 
mycelial path from the past into the future is very 
important. Additionally, I was a low-income student 
so I can relate to not having enough money to follow 
your dreams. I believe in karma. It’s important to pay 
it forward.”

Enter Ryan Richter, a newly enrolled Evergreen 
student who has a tremendous enthusiasm for 
mycology, and is the first recipient of the new 
scholarship.  

“I remember the day my mom and I got news of 
the award. We both started screaming,” Richter says. 
“We felt like this scholarship was meant for me.”

Richter’s fascination with mycology stemmed from 
his experience as a high school counselor at a 
weeklong outdoor school in Oregon. His interest in 
botany landed him in the “mushroom center,” where 
he taught sixth graders about the mushroom’s role in 
forest and animal decomposition.

Inspired by a fellow counselor who was home-
schooled, Richter realized “school doesn’t always have 
to be in the classroom” and began learning everything 
he could about mushrooms. He joined the Oregon 

Mycological Society. He devoured everything his 
local library offered—from books, to articles, to 
YouTube videos.

“The library is where I found out about Paul 
Stamets,” Richter says with a grin. “His TED Talks 
are amazing and I’m currently reading Mycelium 
Running: How Mushrooms Can Help Save the World.”

Now, two years and one scholarship later, 
Richter and Stamets have had a chance to connect 
in person. The two met on Evergreen’s campus 
and shared laughs, conversations on mushrooms, 
and a spirit of learning.

“What I really appreciated about Ryan was that 
he immediately began to express how little he knew 
of the field, but how vast it was,” says Stamets. “I 
valued that because he recognized ‘Oh my gosh, I 
have a strong interest in the subject but I didn’t 
know it was so expansive.’ I think he has an 
appreciation that there is a deep well of knowledge 
to dip into.”

As part of what could become a ritual for all 
Mike Beug Scholarship recipients, Stamets gifted 
Richter a hat with significant meaning—made from 

photosby Shauna Bittle (Evergreen)
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Upcoming Forays & Other Events
The events page of The Mycophile publicizes forays and events of NAMA affiliated clubs which 
may be of interest to our members. If you would like to list your club’s next big event, contact

Susan Kayser, Editor: mycophile@namyco.org.
Include date, location, brief description, link for information, and host organization name. 
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42nd Annual Sam Ristich NEMF Foray
26-29 July, 2018 at State University of  NY at Geneseo
http://www.nemf.org/index.html

Telluride Mushroom Festival
16-18 August 2018 in Telluride, CO
https://www.telluridemushroomfest.org

Status of the World’s Fungi symposium
13-14 September 2018; Royal Botanic Gardens, Kew, UK
In conjunction with the publication of a cutting-edge annual report, scientists and policymakers will gather at 
Kew for the first international State of the World's Fungi Symposium. The report provides a review of our 
current state of knowledge and the major issues affecting fungal diversity and abundance. Also featured in 
the report are fungal-plant interactions, conservation and uses of fungi, and the fungal tree of life. The two-
day symposium brings together plant and fungal scientists, ecologists, conserv-ationists and industry and 
policy experts from around the world, to discuss issues raised in the report.
www.kew.org/fungi-symposium

18th Annual Gary Lincoff Foray
15 September 2018 | North Park (Pittsburgh, PA)
The Western Pennsylvania Mushroom Club hosts the 18th Annual Gary Lincoff Foray on Saturday, 15 
September. Guest Speakers will be Taylor Lockwood, Walt Sturgeon and John Plischke III. For more 
information, visit:
 http://wpamushroomclub.org/lincoff-foray/

Wildacres Regional Foray
27-30 September 2018 near Little Switzerland, NC, just off  the Blue Ridge Parkway
http://www.wildacres.org/workshops/septemberevents.html#name

NAMA 2018 Annual Foray
11-14 October, 2018 at Salem, Oregon
The chief  mycologist is Dr. Joseph W. Spatafora, Professor in the Department of  Botany and Plant 
Pathology at Oregon State University in Corvallis, Oregon. See p. 3 for more information.

mailto:mycophile@namyco.org
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Registration Open for Salem Foray
by David Rust

Registration for our annual foray is now open! 
Please join us for a celebration of  Oregon 
mycologists, Oregon mushrooms and Oregon 
hospitality, from October 11–14, 2018, at the Macleay 
Conference Center in Salem, Oregon.

We will be lodging at the Macleay Conference 
Center just east of  downtown Salem. The center has 
no hills, very few stairs, lots of  parking, well-lit 
sidewalks, and air-conditioning. We will have access to 
a game room, his and her saunas and a pool for a 
quick, crisp dip. For those of  you who may not wish 
to share a bathroom, there are many motels located 
within a 15 minute drive of  the Conference Center. 
NAMA has arranged a group rate at a local motel for 
$89 a night:
Best Western-Pacific Highway Inn
4646 Portland Road NE
Salem, OR 97305
503-390-3200 

You must call the motel directly to receive this rate. 
Don’t book online or call the 800 number.  Ask for 
the NAMA Group Rate, good for Thursday October 
11–Sunday, October 14. For those of  you arriving 
early, it is also good for Wednesday night.  If  you have 
any problems or questions, ask for the manager, 
Nicole.

Just a little over an hour drive from the Portland 
International Airport (PDX), Salem is also easily 
accessible from Eugene and Corvallis. Convenient 
to the Pacific Coast and the Cascade Mountain 
Range, there are lots of  activities before or after the 
foray: touring some of  the many local wineries, 
sampling local restaurants and brewpubs and 
visiting Silver Falls State Park. (We will be doing 
some half-day forays within the park property, but 

not near the actual spectacular falls.) The 33rd 
annual mushroom gathering at Breitenbush Hot 
Springs will be held the following weekend; 
consider sticking around another week!

Our foray mycologist will be Dr. Joseph 
Spatafora, former president of  the Mycological 
Society of  America, and recently appointed to 
Department Head for Botany and Plant Pathology 
at Oregon State University, Corvallis, Oregon. 
During his 23 years at Oregon State University, he 
has maintained an active and successful record of  
teaching, research and service, which was 
recognized by his selection as one of  OSU's 
Distinguished Professors in 2018. His research, 
focused on the evolutionary biology of  fungi, is 
recognized internationally.

To learn more and register, please follow this 
link.

Scholarship, cont.
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the Amadou mushroom and handcrafted in a village 
in Transylvania.

This mushroom is one that Stamets describes as 
holding “threads of knowledge” because it links the 
ancient past, present, and future. Amadou was first 
used more than 5,000 years ago and has played an 
important role in human survival and evolution—it 
could start and carry fires, it revolutionized warfare, it 
creates a felt-like fabric, and can be used to smoke 
bees to calm them. Stamets recently received patents 
on the Amadou for discovering that the extracts from 
the mycelium of this species helps significantly reduce 
viruses in bees and more than doubles their lifespan.

“This is the perfect example of just one species of 
mushroom with a multiplicity of benefits,” he says. 
“This keystone species that nature provides us is so 

beneficial in so many ways. It’s the proverbial tip 
of the iceberg.”

Equipped with the Mike Beug Scholarship, a 
hunger for learning the vast world of mushrooms, 
and a cool new hat, Richter is excited to be a 
Greener. His dad Reid Richter ’84 is an alumnus, 
and he has a few friends who are already enrolled 
and working toward their Evergreen degree.

“I’m interested in a liberal arts education and I 
know what I like,” says Ryan. “I enjoy working 
with my hands—gardening, mycology, bike repair
—Evergreen has all of that and then some.”

Ryan will begin his freshman year in fall 2018 
and is registered for the program Intro to 
Environmental Science. He also looks forward to 
joining the iconic Evergreen program, The Fungal 
Kingdom.

http://experiencemacleay.org/
http://experiencemacleay.org/
http://mushroomgathering.com/index.php
http://mushroomgathering.com/index.php
http://mushroomgathering.com/index.php
https://www.namyco.org/nama_2018_salem_oregon_foray.php
https://www.namyco.org/nama_2018_salem_oregon_foray.php
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North American Mycoflora Project
Awards to NAMA-Affiliated Projects

The North American Mycoflora Project, Inc., created a Mycoflora Fund to subsidize sequencing by 
amateurs.  It was launched with $20,000 from MSA and a gift of  $10,000 from Paul Stamets and Dusty Yao 
made through the North American Mycological Association (NAMA). In May the Mycoflora Citizen Science 
Committee made the first sequencing awards to 35 projects, 18 of  which were sponsored by NAMA-
affiliated clubs. These initial awards fund the sequencing of  30 fungal specimens for each project, with funds 
distributed directly to sequencing labs rather than to participants.  The results from these citizen science-
based sequencing efforts will form the initial backbone of  the North American mycoflora dataset. 

The next application deadline for sequencing awards is September 15, 2018.  All NAMA-affiliated clubs 
are welcome to register a local mycoflora project and apply for grants with the North American Mycoflora 
Project.  More information on the application process can be found at 
www.mycoflora.org/participate/apply-for-funding. 
Spring 2018 DNA Sequencing Award Recipients

Project Name NAMA-Affilitated Club Project Lead
Amanitas of Northeast Pennsylvania
Amanitas	of	Northeast	

Wyoming Valley Mushroom Club David Wasilewski

Corticioid Fungi of Wisconsin Madison Mycological Society Alden Dirks

Cumberland Plateau TN Mycoflora 
Project

Cumberland Mycological Society Steve Roberts

Fungi of NYC New York Mycological Society Mical Moser

Humboldt Bay Mycoflora Project Humboldt Bay Mycological 
Society

Joann  Olson

Hygrophoraceae of Lower Puget 
Sound

South Sound Mushroom Club Steve Nest

Iowa Mycoflora Project Prairie States Mushroom Club Sarah DeLong-Duhon

Macrofungi of  Lane County OR Cascade Mycological Society Bitty Roy

Mycoflora of  Chicago Region Illinois Mycological Association Patrick Leacock, PhD

Mycoflora of  Florida FALALFEL Arthur C. Grupe, Sarah Prentice 

Mycoflora of Greater Rochester NY Rochester Area Mycological Association Charles Wuertzer

Mycoflora of  Indiana Hoosier Mushroom Society Stephen Russell

Mycoflora of  Long Island NY Long Island Mycological Club Joel Horman

Mycoflora of  Western Amanitas Bay Area Mycological Society Debbie Viess

Northeast Georgia Mycoflora Project Mushroom Club of  Georgia Bill Sheehan

Olympic Polypores South Sound Mushroom Club Regina Johnson

South Sound Mycoflora ProjectWA South Sound Mushroom Club Ellen King Rice

WIsconsin Mycoflora Project Madison Mycological Society Isabelle George, Alden Dirks

http://www.mycoflora.org/participate/apply-for-funding
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NAMA Shares Work on Fungi – Biodiversity Heritage Library
by Elizabeth Meyer

“Birds, flowers, insects, stones delight the 
observant. Why not toadstools? A tramp after 
them is absorbing, study of them interesting, 
and eating of them health-giving and 
supremely satisfying.”—Charles McIlvaine 
(1840-1909), mycologist

The North American Mycological Association 
(NAMA) could be described as a mutualism between 
citizen scientists and academics who share dedication 
to the study of fungi. Founded in 1967, the 
organization of volunteers collaborates with 
professional mycologists from academic centers. With 
over 80 affiliated clubs and 1,700 members in the 
United States, Canada and Mexico, NAMA’s 
initiatives cover a lot of ground.

“We explore all aspects of fungi, including edibility, 
toxins, dying fabric, cultivation, using mushrooms to 
support the environment, potential medicinal 
applications, and photography,” says NAMA 
President David Rust. “This working relationship 
between amateur volunteers and professionals helped 
self-taught mycologists like Gary Lincoff (author of 
National Audubon Society Field Guide to North 
American Mushrooms} to learn and document 
developments in the field before such information 
sharing became routine on the Internet.”

In that spirit of collaboration and open access, 
NAMA licensed its journal McIlvainea (named for 
mycologist Charles McIlvaine of the epigraph) and 
newsletter The Mycophile to the Biodiversity Heritage 
Library (BHL) as a part of the Expanding Access to 
Biodiversity Literature project, funded by the Institute 
of Museum and Library Services. NAMA made digital 
copies of its publications available to project staff 
members and volunteers at The New York Botanical 
Garden for uploading into BHL. (The Mycophile is 
currently available on BHL, with McIlvaninea 
upcoming.)

“The Mycophile is our bi-monthly report on 
developments in the field of mycology, in particular 
amateur mycology; book reviews; club activities; and 
the accomplishments of our affiliated clubs,” Rust 
explains. “The newsletter reports on our annual foray, 
a gathering of approximately 350 mushroom enthus-
iasts where we collect, document, and voucher spec-
imens of all types of fungi found at that location. 

These fungi end up in The Field Museum of 
Chicago and are entered into a database which is 
now available to the public on their website. 
NAMA has over 20 years of mushrooms and data 
available to researchers at The Field. In McIlvainea, 
we publish an annual report on mushroom 
poisonings around North America, gleaned from 
poison control centers and incidents reported by 
our network of 150 emergency mushroom 
identifiers. We also publish articles by renowned 
mycologists on current taxonomic developments 
and new research.”

“Our newest initiative, the North American 
Mycoflora Project, will provide a look at all fungi 
on the continent which have not been properly 
classified or named,” continues Rust. “It would 
prov ide on l ine keys and downloadab le 
applications, up to date distribution maps, links to 

Mycroporus affinis, photo by Robert Gergulics. 
The Mycophile, v. 57, no. 6. 2017.

Wool dyed with Cortinarius semisanguineus, 
photo by Noah M. Siegel. The Mycophile, v. 49, no. 2. 2008
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macroscopic and microscopic images, and links 
to nucleotide sequences and phylogenetic 
trees.” As well as sharing more recent 
initiatives, these publications have value as 
records of past mycological study. In ‘Mycology 
Meets History: The NAMA Archive’, a 2008 
The Mycophile article, David W. Rose elaborates 
on the value of the organization’s record 
keeping:

“In the case of the NAMA records, there is, 
for example, a file of documents on every 
annual foray complete with programs, board 
agendas and meeting minutes, mushroom 
collection lists, participants l ists, and 
photographs; and this detailed abundance is a 
testament to an organization that takes science, 
history and its educational mission very 
seriously.”

This article also closes with a punchline on 
the dangers of mycological work that is just too 
good not to share: “The moral about ‘history 
lost’ bears repeating, in an anecdote that should 
have special resonance for mycologists. One 
huge collection that I processed in my archival 
work at the New York Botanical Garden was 
the William Jacob Robbins Papers. Robbins was 
a plant physiologist and Director of the Garden 
from 1938-1958, and though he is scarcely 
remembered for his mycology, he conducted a 
lengthy series of chemical assays of many 
species of fungi in the 1950s in the attempt to 
determine potential sources of antibiotics. […] 
his laboratory notebooks were extensive, and I 
organized and catalogued them all. All his note-
books were clear labeled by genus or by species 
[…] Most were in good condition, some were in 
bad shape. The final lab notebook in the series 
was labeled ‘Various Molds,’ and it had been 
damaged, unfortunately: completely covered by
—you guessed it—various molds.”

Small white fungus Christiansenia mycetophila parasitizes Collybia dryophila. 
photo by David Work, The Mycophile, v. 47, no. 4. 2006

Schizophyllum commune, photo by Mark Bower. 
The Mycophile, v. 57, no. 6. 2017.

NAMA Shares Work, cont.
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Fungi: A Very Short Introduction—Book Review
by Steve Trudell

Fungi: A Very Short Introduction
Nicholas P. Money
2016, Oxford University Press (www.oup.com/us)
ISBN 978-0-19-968878-4 (paper, xvii + 137 pp)
$11.95

I was introduced to fungi at UC Davis, more 
decades ago than I care to admit, by Dr. Kenneth 
Wells. I had changed my grad school direction from 
geology to botany and, having no biology degree, had 
to take a “remedial” course that included 5 weeks 
about the fungi. To say it was an eye-opener would be 
a serious understatement. I was hooked by the 
fascinating biology of  these organisms that I had 
hardly known existed. When Dr. Wells let me attend a 
multi-university mushroom field trip the following fall, 
I was blown away by their shapes and colors and 
impressed by the seemingly endless knowledge and 
enthusiasm of  Dr. Harry Thiers of  San Francisco 
State University. Fungi, particularly those that form 
mushrooms, have been an important part of  my life 
ever since.

Unlike my experience, most North American 
mushroom hunters trace their interest in fungi to the 
fact that many mushrooms are edible and considered 
to be quite tasty. Mycophagy is well and good but, if  
that’s the only reason a person is interested in fungi, 
then (s)he is missing out on a lot. Unfortunately few 
folks have access to university mycology classes, and 
the textbooks typically used in these classes are both 
expensive and not easily approachable by those witout 
some basic biology and chemistry background. So I 
was pleased to discover this small (about 7 × 4.25”) 
inexpensive book that provides a primer on the 
biology and ecology of  fungi.

This is the 455th Very Short Introduction. The series 
began in 1995 with Classics and includes such titles as 
Logic, Darwin, Quantum Theory, Global Catastrophes, 
Chaos, The Devil, Tibetan Buddhism, Teeth, and 
Hermeneutics.

Nicholas (Nik) Money, a transplanted Brit, is 
Professor of  Biology at Miami University (Ohio) and 
probably is familiar to many as the author of  several 
previous books about fungi, including Mr. Bloomfield’s 
Orchard: The Mysterious World of  Mushrooms, Molds, and 
Mycologists (reviewed in The Mycophile May-June 2003), 
Carpet Monsters and Killer Spores: A Natural History of  
Toxic Mold (The Mycophile March-April 2005), The 

Triumph of  the Fungi: A Rotten History (The Mycophile 
March-April 2007), and, with co-authors Lynne 
Boddy and Sarah Watkinson, a textbook, The 
Fungi, 3rd ed. His research has included topics 
such as the force with which spores are shot off  
gills and the mechanics of  “egg” ejection from 
birds’ nest fungi, and he has written provocatively 
about whether we should continue to give fungi 
names and whether fungi should be considered to 
be medicinal.

Although there are only 125 pages of  text, the 
basics of  fungal biology and ecology are well 
covered. The chapter and sub-chapter topics are: 
What is a fungus? (Defining the fungi, Genetics 
and evolutionary origins, The fungal cell, and 
Fungal ecology.) Fungal diversity (The range of  
fungal complexity, Classifying fungi, Mushrooms 
and related fungi, and Ascomycetes and other 
groups). Fungal genetics and life cycles (Genomes, 

Cont. on p. 8
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Yeast, Filamentous fungi, and Aquatic fungi). Fungal 
mutualisms (Symbiosis, Mutualisms with insects, 
Mutualisms with plants: mycorrhizas and endophytes, 
and Lichens). Fungi as parasites of  plants (Global 
impact, Rusts, Smuts, Ascomycetes and other plant 
pathogens, and Fungicides). Fungi and decomposition 
(Fungi and the carbon cycle, Coprophilous fungi, Leaf  
decay, Wood decomposition, Indoor fungi, food 
spoilage, and decomposition of  manufactured 
products, and Global significance of  saprotrophic 
fungi). Fungi in animal health and disease (Our 
microbiome, Skin and hair, Candida and opportunistic 
infections, Other systemic infections, Infections of  
other animals, and Allergens, hallucinogens, and 
poisons). Edible mushrooms and fungal biotech-
nology (Picking wild mushrooms, Mushroom cultiv-
ation, Medicinal mushrooms and antibiotics, Brewing 
and baking, and Bioethanol and bioremediation).  The 
book concludes with short lists for further reading and 
an index.

Book Review, cont.

Cont. from p. 7

Money’s writing strikes a good balance—he 
doesn’t use a lot of  technical jargon but also 
avoids dumbing things down. Incorporation of  
many bits of  mycological history adds interest 
and suggests avenues for further reading but, 
unfortunately, citation details for historical works 
are not provided. The illustrations, mostly line 
drawings plus a few photographs, are all black and 
white. Most are effective and many were taken 
from historical sources such as the Tulasne 
brothers drawing of  an ant infected by 
Ophiocordyceps unilateralis.

The fungal lifestyle has been extremely 
successful for hundreds of  millions of  years and, 
in Money’s concluding words, “Fungi are 
everywhere, and will outlive us by an eternity.” 
His Very Short Introduction provides a fine, albeit 
brief, look at why this is so. Highly recommended.

Nominating Committee Call for Candidates
from Connie Durnan

Hello Mycophiles!  We need your help. Here's a chance to play an important role in the future of  our 
organization--planning its forays, shaping its projects, making it fun. Nominate yourself  or another member 
for President or First Vice President. This is David’s last term and we need to find a new NAMA President.  
In addition, we need to fill the position of  Vice President, and four Regional Trustees.  All of  these positions 
are three year terms.  

The President leads the Executive Committee and runs meetings of  the Board of  Trustees. The President 
appoints committee chairs and works with all committees to further NAMA’s mission. The President is 
NAMA’s liaison with other organizations and the media, and is responsible for ensuring, along with the 
Executive Secretary and the Executive Committee, that the day to day business of  NAMA runs smoothly 
between Board meetings. This position can take anywhere from 5-15 hours per week.

The Vice President is a key position on the Executive Committee.  The VP steps in in case of  absence of  
the President. The VP may be called upon to chair the Nominating Committee, and coordinates activities 
with the Regional Trustees.

Also up for re-election are the following four Regional Trustees: Northeast, Mid Atlantic, Pacific North, 
and Southwest. Regional Trustees promote NAMA with clubs in their region and communicate important 
developments. 

Elections take place in October. If  you are interested or would like to nominate someone, please contact 
Connie Durnan, by email conniedurnan@gmail.com, or by phone 202-669-5740.

mailto:conniedurnan@gmail.com
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This is a unique and useful paperback guide to 
what are not fungi but might be mistaken for them. 
Its very broad coverage includes insect eggs and egg 
cases, webs and cocoons, droppings and secretions, 
feeding signs, tracks and trails, shelters, coverings 
and burrows, galls and leaf mines. So if you’re not 
sure whether spots on leaves are due to rusts, smuts, 
powdery mildews or some non-fungal agents, or if 
you’ve mistaken a plant gall for a tumbling puffball 
or insect frass or some gelatinous mass for a fungus 
or slime mold, this book may help you decide. It 
covers the tracks and sign of some 2000 species and 
includes nearly 1000 color photos. There are 524 
pages of very well-written text, plus a list of plants 
mentioned in the book, a glossary, a detailed index, 
and an extensive list of references. One chapter is 
devoted to sign on algae, fungi and plants, and 
another to sign on twigs, stems, and stemlike 
structures. The book has a waterproof cover, is only 
slightly larger than Lincoff’s National Audubon Society 
Guide to Fungi, and is available new from Amazon for 
$30.36 or used from other suppliers for $24.00 and 
up. It is a delightful volume just to browse through, 
and doing so will certainly broaden your awareness 
of many often- overlooked aspects of natural history 
and may also add a word to your vocabulary: 
ichnology, the scientific study of tracks and traces. 

Tracks & Sign of Insects and Other Invertebrates 
by Charley Eiseman and Noah Charney (Stackpole Books, 2010) 
Book Review by John Dawson,  Keystone Cap newsletter, Summer 2018

Telluride Mushroom Festival

The Telluride Mushroom Festival will take place 15-19 August 2018 in 
Telluride, CO. The Schedule begins with a full day mushroom cultivation 
workshop as well as other events. The festival officially opens the following 
day with some talks in the morning, a tie dye workshop in the afternoon, 
and a movie, “Fantastic Fungi”, after dinner. On Friday, 17 August, there’s 
a full day foray but lots of other events during the day, including a cooking 
session with Eugenia Bone. Saturday has lectures, edible mushroom forays, 
the Parade, and award presentations and talks after dinner. The last day 
offers a few more talks and book signings, and ends mid-day. 

You can get tickets via Eventbrite through 2018 Telluride Mushroom 
Festival Tickets, Thu, 16/08/2018. The full Festival pass is $300, fully 
refundable before 15 July.

https://www.amazon.com/Tracks-Sign-Insects-Other-Invertebrates/dp/0811736245/ref=sr_1_1?ie=UTF8&qid=1530211765&sr=8-1&keywords=insect+tracks+and+signs
https://www.telluridemushroomfest.org/
https://2018telluridemushroomfestival.sched.com/
https://www.eventbrite.com.au/e/2018-telluride-mushroom-festival-tickets-41482246516
https://www.eventbrite.com.au/e/2018-telluride-mushroom-festival-tickets-41482246516
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The Secrets of the “Humongous Fungus”
by Sarah Zhang, from The Atlantic,Oct.20,’17

Twenty-five years ago, James Anderson 
discovered a fungus that expanded the 
possibilities of life on Earth. It was a single 
fungus of the genus Armillaria, weighing an 
estimated 22,000 pounds and spread over a 
remarkable 15 hectares. The organism had been 
growing for around 1,500 years, more than a 
millennium before the land under which it grew 
even became the state of Michigan. When 
Anderson and his collab-orators wrote it up in 
Nature, they suggested it was “among the largest 
and oldest living organisms” in the world.

This suggestion, in its use of superlative, set 
off a competition—naturally. Scientists all over 
the world were soon hunting for Armillaria, or 
honey mushrooms, in their own forests. The 
title of the largest fungus in the world eventually 
went to one in the Malheur National Forest in 
Oregon: nearly 1,000 hectares big, as many as 
8,650 years old. This “humongous fungus,”,as 
it’s sometimes called, is by some counts still the 
largest living organism ever found.

Fungi normally grow as mycelia—soft, white, 
cottony tufts that you may have seen on food 
kept in the fridge too long. Some of them also 
form mushrooms. But Armillaria, somewhat 
uniquely, can also grow thick, black, rootlike 
rhizomorphs whose networks can extend miles 
through the soil in search of wood to eat. The 
rhizomorphs, scientists think, are what allow a 
single Armillaria organism to get so big. A 
comprehensive new genetic study takes up the 
question of how Armillaria got its rhizomorphs. 

“Ever since I since I was a graduate student, I 
wanted to do exactly the study that was just 
published,” says Anderson, who is now a 
professor of biology at the University of 
Toronto.  Anderson contributed a couple of 
genomes for the study, but the bulk of the 
research and analysis was done by György Sipos 
and László Nagy, of the University of Sopron 
and the Hungarian Academy of Sciences, 
respectively.

Sipos and Nagy not only sequenced four 
species of Armillaria, but they also pinpointed 
genes active in the fungus’s rhizomorphs and 
mushrooms. To identify those genes, they had 

Armillaria mellea on a living tree. 
Photo:  Virag Tomity

to figure out how to grow at least one species of 
Armillaria in a lab. The rhizomorphs were the easy part. 
Once Armillaria took to their growing medium of rice, 
sawdust, tomato, and orange—“this fungus has really 
weird tastes,” notes Nagy—they spontaneously formed 
rhizomorphs. The mushrooms were much trickier. 

Rhizomorphs of Armillaria mellea (Lairich Rig) (Lairich Rig)

They had to trick the fungus into thinking it was 
autumn, which they did by moving their fungi to 
colder temperatures with progressively less light in 
Nagy’s lab. Sipos says his colleagues “ did a really 
excellent job. It used to be be difficult to make this 

continued on p. 11

https://www.theatlantic.com/science/archive/2017/10/humongous-fungus-genome/544265/
https://nature.berkeley.edu/garbelotto/downloads/humongousfungus1992.pdf
https://nature.berkeley.edu/garbelotto/downloads/humongousfungus1992.pdf
https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fsbdev3_033146.pdf
https://commons.wikimedia.org/wiki/File:Rhizomorphs_(thick_fungal_threads)_of_Armillaria_mellea_-_geograph.org.uk_-_933530.jpg#/media/File:Rhizomorphs_(thick_fungal_threads)_of_Armillaria_mellea_-_geograph.org.uk_-_933530.jpg
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Humongous Fungus, continued

Continued from p. 10
But there is another thing Anderson told me he 

wishes he could do that he knows he never will. For 
all the estimates of how big Armillaria can grow, no 
one has really seen it in full. “I wish all of the 
substrate”—the soil and matter the fungus grows in
—“would be transparent for five minutes, so I 
could see where it is and what it’s doing. We would 
learn so much from a five-minute glimpse.”

commons.wikimedia.org/wiki/
File:Armillaria_mellea_2011_G1.jpg

There is another article on A. ostoyae, the giant 
mushroom, in the ABC news website, about the 
specimen in the Malheur National Forest in Oregon. 
It stretches 3.5 mile across and extends an average 
of  three feet into the ground. Its age is estimated in 
this article at 2400 years.

Giant Mushroom Largest Living Organism

fungus produce the mushroom.” They succeeded in 
getting one species—Armillaria ostoyae, also the 
species of the giant Oregon fungus—to produce 
mushrooms.

All that trouble paid off though. When the team 
got the sequencing data back, they noticed that the 
same networks of genes appear to be active in both 
the fungus’s rhiz-omorphs and its mushrooms. It 
suggests one potential evolutionary origin for 
rhizomorphs in this genus: Armillaria could have 
gained its rhizomorphs—and consequently its 
ability to spread so wide—by co-opting genes 
originally used to grow mushrooms. Nagy 
speculates the rhizomorphs may be akin to 
mushroom stems that failed to sprout and grow a 
cap, instead growing long and thin underground.

The rise of Armillaria has come at the expense of 
trees. The fungus actually grows into trees and 
spread under the bark. At first they digest living 
wood and when they’ve done enough damage, they 
continue to feast on the dead wood. “You can 
basically see entire hills wiped out, entire forests 
wiped out,” says Nagy. You can’t see much of the 
humongous fungus in the Malheur Forest in 
Oregon since the Armillaria is mostly underground, 
but you can see all the trees it has killed.

Armillaria as a genus is not a particularly picky 
eater either, and it attacks all sorts of plants. 
Understanding how the fungus spreads could 
impact many agricultural industries. For example, 
Kendra Baumgartner, a plant pathologist at the U.S. 
Department of Agriculture, studies Armillaria that 
specifically attack California vineyards. She was 
ecstatic to see the new study, which also catalogues 
the genomes, proteins, and active genes in 
Armillaria. “They generated an incredible amount of 
data,” she says. When we spoke last week, she told 
me she had the article’s official publication date 
marked on her calendar, so she could start digging 
through the data as soon as it’s out.

This fall, Anderson went back to the Michigan 
fungus whose discovery he first reported in the 
1990s. He is also sequencing this fungus now—
specifically, different parts of the same fungus—in 
hopes of understanding how it has mutated over its 
1,500 years of life. DNA-sequencing technology has 
come a long way in 25 years.

https://commons.wikimedia.org/wiki/File:Armillaria_mellea_2011_G1.jpg
https://commons.wikimedia.org/wiki/File:Armillaria_mellea_2011_G1.jpg
https://abcnews.go.com/Technology/story?id=120049&page=1
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Mycelium for Fashion
by Xiili Bassett, Plant Chicago Research Fellow

What if, instead of  trying on clothes, the garment tried 
us on? What if  materials grew to cover the exact contours 
of  our body? What if  our use of  the garment led to new 
growths, outcroppings, and fruiting bodies, rather than 
holes or tears? Or, what if  the hole or tear triggered a 
new growth? What if  our bodies’ chemistry was changed 
through our relationship with our garments? What if  the 
body didn’t end at the skin? What if  it didn’t stop there, 
and future becomings became possible through the 
relationship of  skin and garment? What if  we started 
designing each other?

And, what if  we already have everything we need to 
begin?

These are some of  the questions opened up by a 
relationship with mycelium. Mycelium is the fungal 
network, the (mostly unseen) vegetative part of  the 
fungus colony. Mycelium digests, delivers nutrients after 
processing, and provides a wide variety of  functions 
including structural foundation and communication 
center. (Mushrooms are the fruiting bodies of  this 
network that allow the system to reproduce via spores, 
and can be thought of  like apples—the fruiting bodies of  
trees.) The rapid, self  adhering, and self-assembling 
growth of  branching mycelium results in a dense matrix 
capable of  structural support akin to a root system. These 
entangled networks of  branching fibers are made up of  
hyphae, threadlike fungal cells elongated into filaments. 
The hyphae are composed of  natural polymers such as 
chitin, cellulose and proteins. The tips of  the hyphae 
secrete enzymes and use physical pressure to penetrate 
and externally digest the food sources in the host into an 
easily absorbed and transported nutrient, like sugar. In so 
doing, hyphae connect with each other in various 
repeating configurations. In sum, mycelium is a natural 
polymeric composite fibrous material.

The rapidly growing, self-assembling, 
hydrophobic, insulating, mold and fire 
resistant, non-toxic, compostable, self-binding, 
tunable and rapidly renewable nature of 
mycelium makes it stand alone as a 
manufacturing monarch. Mycelium is also a 
low-tech, low-energy and relatively inexpensive 
material to utilize, thus enhancing principles of 
equity and sustainability in the experimentation 
process. Included in this end goal is to mimic 
Phil Ross’s closed-loop process for myco-
leather. Using waste at every step to create a 
100% biodegradable material, it is arguably 
possible to create an “infinitely renewable 
technology.” 

Given these advantages, the past few years 
have seen a boom in mushroom-based 
materials, including human scale architecture, 
furniture/lifestyle installation, textiles and 
packaging (Tactical Mycelium). 

I am investigating material made from pure 
mycelium, with one of my principal aims being 
to create the fabric for a runway collection that 
I hope to put on by year’s end. Traditionally, 
mycelium is grown on a solid carbon-based 
substrate such as wood chips or cotton. Such 
mycelium grows through its food source, 
creating an often bulky, non-homogenous 
composite end product composed of both 
substrate and mycelial fiber. My research 
investigates the result of removing the fungus 
from its food source at the end of growth, so 
that it is entirely made up of itself. Although 
the results are unknown, my hunch is that a 
new type of textile—one that is supple, silky 
and soft to the skin—will emerge. With this 
textile, I will create a runway collection, 
utilizing the help of 3D printers and many of 
my friends. Furthermore, mycelium can be 
grown with the addition of algal dyes. This 
process incorporates color into the fiber as it 
grows, rather than adhering it to its surface. 

The essential research process for this study 
is as follows: 1) Grow up mycelium on petri 
dish; 2) Create a liquid culture; 3) Grow up 
mycelium in the liquid culture; 4) Harvest and 

Cont. on p. 13

http://plantchicago.org/app/uploads/2018/04/hyphaenate1.pdf
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Mycelium for Fashion, cont.

dry/heat treat the resulting mycelial mass; 5) Treat 
the mass with various combinations of wax/oils to 
enhance for flexibility; 6) Repeat. A more granular 
version of my process is available upon request. 
Within this process, emergent questions include: 
what if we didn’t have to heat-treat and kill the 
mycelium at the end? How can a self-assembling, 
living, material be sustained? 

To develop my mycelium-based fibrous film, 
I’ve chosen Reishi, also known as Ganoderma lucidum 
(G. lucidum). Reishi is an edible and medicinal fungal 
that belongings to a group of white rot fungi. 
Reishi, a polypore, is traditionally is grown on wood 
such that the mycelium of this fungi are incredibly 
dense, complex and forceful. As the New Yorker 
details, “These hyphae can knit molded piece of 
substrate solidly together; in general, a single cubic 

inch of substrate contains eight miles of mycelium.” 
Once Reishi mycelium is grown up on a plate, 
strands of hyphae from the live mycelium can be 
taken and, like plant cuttings, they will continue to 
grow in a new place under proper conditions. 

Further research questions include: which 
complex shapes and what level of detail is possible 
in the material? Which processes, besides growing in 
a tray, can be used to form the material? How viable 
is it to create a supportive structure solely out of 
mycelium, without other support material? How 
long will it take to make a strong material from 
mycelium? 

In the end, each of these quandaries results from 
the fundamental question guiding my research: what 
does mycelium want to be? Stay tuned to find out. 

Cont. from p. 12

A slide show on Tactical Mycelium can be seen at: 
Tactical Mycelium by Bridget Ayers Looby 

https://issuu.com/bridgetayerslooby/docs/tactical_mycelium_final
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Rhodocybe tugrulii: First North American record 
by Joel Horman, LI Sporeprint, Spring 2018 issue of the Long Island Myco. Club

Among the pink-spored Entolomataceae, Rhodocybe 
is distinguished by spores that in end view have 6-12 
facets, the surface irregularly ornamented by pustules; 
and by a lack of clamp connections. It is a small genus, 
with only 168 species (the present one included) listed 
in Mycobank, with a similar number in Index 
Fungorum if one discounts the recent controversial 
revisions that have allotted many to other genera, 
particularly Clitopilus. With so few species, the major-
ity of serious collectors are unfamiliar with this genus, 
which has few distinctive macrocharacters. Moreover, 
in contrast to other members of the Entolomataceae, 
the sporeprint color may be grayish or white.

The present collection was found on Aug. 12, 2017 
by the author’s wife Margaret, in an undisturbed pine 
barrens habitat in Riverhead, Long Island, NY in 
association with Pinus rigida. Initially their identification 
as to genus was problematical due to this lack of 
unique macrocharacters, and a sparse spore prod-
uction (not productive of a sporeprint), with charac-
teristics such as sporal cyanophily attributable to 
several different genera. Therefore, DNA sequencing 
was undertaken, (performed by AlvaLabs of Oviedo, 
Spain) with the completely surprising result of a 99% 
match with a recently described species found in 
Turkey and Estonia: Rhodocybe tugrulii Vizzini, Seslı, T.J. 
Baroni, Antonín & I. Saar 2016. 

However, even a 99% “barcode” match is not 
always probative of specific identity, which requires 
both macroscopic and microscopic confirmation. 

Firstly, to address the sequence data: regions 
sequenced were small subunit ribosomal RNA gene, 
partial sequence; internal transcribed spacer 1 and 5.8S 
ribosomal RNA gene, complete sequence; and internal 
transcribed spacer 2, partial sequence. The BLAST 
generated distance tree of results shows our specimen 
nestled directly below the branch on which the type 
specimen of Rhodocybe tugrulii is located. Interestingly, it 
is closest to R. pallidogrisea, known only from Tasmania. 

The physical characteristics are also very similar, 
indeed striking, photographs of both being essentially 
indistinguishable. Vizzini et al. describe the fruit body 
as small (10-40 mm.), clitocyboid, the pileus convex, 
broadly depressed, pale gray to beige, surface slightly 
pitted or ribbed, dry. margin irregu- lar and incurved; 
this fits our specimens perfectly (see photos). The gills 
are concolorous with pileus, “typically decurrent and 

Rhodocybe tugrulii en situ

subdistant”, with 30-35 full length gills and 2-5 
lamellulae. This is readily applicable to our 
collection, as can be seen in the “studio” photo, 
except for the gills which were subdecurrent. 
Our stipes were also concolorous and with myc-
elial threads and a widened base, but were a bit 
more robust, measuring 3-7 mm wide compared 
to 2-5 mm. Sporeprint color was not mentioned 
for the type, so perhaps none could be obtained, 
as was the case with our Long Island collection. 

Except for spore morphology, there is little 
microscopically unique to Rhodocybe, and bright 
field microscopy does not lend well itself to 
distinguish, much less photograph, the pertinent 
details, which require SEM, scanning electron 
microscopy to clearly be delineated. Neverthe-
less, a second look at the spores does uncover 
congruent characters. They were subglobose to 
broadly ellipsoid, 4-7 X 4-6 μm, (4.8-7.2 X 4-5.9 
in the type) with a prominent apiculus, minutely 

Cont. on p. 15
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Rohodocybe tugrulii, cont.

angular in polar view, some with a few 
angles in profile view; occasionally 
obscurely bumpy. No hymenophoral 
cystidea seen. Basidia four-spored. 

Although the collections in Turkey and 
Estonia were from mountainous areas as 
contrasted with our Atlantic coastal plains 
habitat, all were associated with Pine, 
gregariously growing in pine duff. This 
disjunct distribution raises questions as to 
the origin of the Long Island collection. If 
physical introduction is considered of low 
probability, the alternatives are vicariance 
or long-distance dispersal, a question which 
in most instances remains incompletely 
resolved. 

Thanks to Vladimir Antonín, Moravian 
Museum, Dept of Botany, Czech Republic 
for providing a pdf of the Phytotaxa paper. 
And special thanks to Tim Baroni, SUNY, 
Cortland, NY for sharing his expertise and 
responding so fully to my inquiries. 

Cont. from p. 14
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Cryptoporus volvatus is an interesting and ubiquitous 
mushroom of the western mountains, found on 
decaying conifer wood. When young its color is a 
beautiful varnished fawn, as it ages that color 
bleaches out.  Cryptoporus means hidden pores, and 
those hidden pores not only help to retain moisture 
in a xeric environment, but they also provide 
protective housing for the young of a species of bark 
beetle. Observe closely and you will see a tiny tunnel 
in the bottom of that fruit body. Inside that shelter, 
the beetle lays her eggs; when the larvae hatch, they 
eat the developing fungal peridium, and when both 
are fully developed, those newly matured beetles fly 
away to spread those fungal spores! The ultimate 
room and board! 

To see a larvae-filled interior, go to: http://
mushroomobserver.org/image/show_image/84317?
obs=44758&q=dMG

Mushroom of the Issue Cryptoporus volvatus 

Cryptoporus volvatus in the Sierra

http://mushroomobserver.org/image/show_image/84317?obs=44758&q=dMG
http://mushroomobserver.org/image/show_image/84317?obs=44758&q=dMG
http://mushroomobserver.org/image/show_image/84317?obs=44758&q=dMG

