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2007/ symposium to assess the world's diversity of fungi.

How big is the mycoflora?

Biodivers Conserv (2007) 16:37-48
DOI 10.1007/s10531-006-9108-8

Global diversity and distribution of macrofungi

Gregory M. Mueller - John P. Schmit - Patrick R. Leacock -
Bart Buyck - Joaquin Cifuentes - Dennis E. Desjardin -

Roy E. Halling - Kurt Hjortstam * Teresa Iturriaga
Karl-Henrik Larsson * D. Jean Lodge - Tom W. May -
David Minter - Mario Rajchenberg - Scott A. Redhead -
Leif Ryvarden - James M. Trappe - Roy Watling -

Qiuxin Wu

Based on current names

10,000 macromycetes occur in North
America and 65% are unique to the
continent

http://mycoflora.org



http://mycoflora.org/

Yale Workshop - 2012 http://www.northamericanmycoflora.org/

g7 NORTH AMERICAN
™ MYCOFLORA PROJECT

¢ s Without a sequenced specimen, it’s a rumor

Many presentations and long discussions among “professionals” and “amateurs”.

Brandon
Patrick Nathan Rick



http://www.northamericanmycoflora.org/

Macrofungi of the
Chicago Region
and the

North American Mycological
Association Voucher Program

Patrick R. Leacock, Adjunct Curator
Department of Botany
Field Museum of Natural History, Chicago


https://www.youtube.com/watch?v=h_x2t0knu2Y

Athens, GA Workshop - 2017, at MSA

Progress since 2012

* Digitalization of most macrofungal herbarium
records in the USA (MaCC)

* Mycoportal — a versatile platform for
organizing, searching, entering and viewing
herbarium records (MaCC)

* Vouchering and sequencing projects from
multiple mushroom clubs — see Bill Sheehan’s
article

MaCC = Macrofungi Collection Consortium

https://www.idigbio.org/wiki/index.php/The Macrofungi Collection Consortium



https://www.idigbio.org/wiki/index.php/The_Macrofungi_Collection_Consortium

Athens, GA Workshop - 2017, at MSA

Immediate Goal

Make it easy and cheap (or free)
for serious amateurs, working
with professionals, to document,
voucher and sequence fungal
specimens.

— Ty
¢ . L ¢ i

Larger Goals
1. Enlist and empower citizen
scientists to contribute to

important conservation work.
Transform amateur mushrooming.
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pcument on Internet ¥ A | 3. Revitalize professional mycology.

- Voucher
-> Sequence | 2 ) :
- Create Local Mycoflora science.

Create a new model for citizen




Survey Results: Clubs Vouchering and Sequencing

Vouchering

MUSHROOM Club members voucher at home
CITIZEN SCIENCE:

Club members voucher at established fungaria
% of 38 clubs with some vouchering
Sequencing

Clubs conducting club-led barcoding
Clubs engaged with professional-led barcoding

Clubs with members interested in sequencing

% of 38 clubs seguencing or interested

Selected Club Expenditures for DNA Sequencing

Mushroom Club Amount
Fungus Federation of Santa Cruz (500 specimens) 15,000
Missouri Mycological Society 5,000
NAMA Vouchering & Amanita Project 4,340
Hoosier Mushroom Society (for 2016) 2,000
Puget Sound Mycological Society (to FFSC, one-time) 2,000
Western Pennsylvania Mushroom Club (annual) 1,000
Oregon Mycological Society (for 2017) 500
Arizona Mushroom Society (for 2017) 250
Mycological Association of Washington, DC (for 2017) 200




What can professional mycologist do to
help on this project?

interact with public groups and help facilitate

training and interactions

Provide access to the literature (and
sequencing if possible) to advanced members
of the general public

Help guide and develop the templates for
monographs

Write that monograph that you always
planned to do!




And what can citizen scientists do to help
on this project?
Continue honing taxonomic abilities

Help train others

Organize forays

SAVE SPECIMENS and take good data on them,
and enter it in mycoportal

Discover, describe, and straighten out species,
and write monographs (given access to
sequence and literature)
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Get DNA

Sequences

Create your
Mycoflora

About North American
Mycoﬂora Project

We are working towards a single goal -

the develc upmn—r".t of the first

of all the macrofungi that occur in
MNorth America.

Our Partners

Morth American Mycological Assn.

Mycological Society of America
Botanical Research Institute of Texas

MCBI (GenBank, BLAST)

Mew York Botanical Garden



Mycoflora Participants (as of 5 March 2018)

8] North American Mycoflora Project

11 State-level Projects
17 Regional Projects

4 County-level Projects
3 Natural Area Projects

Mudson Bay

10 Taxa-focused Projects
* Amanita
 Hebeloma

* Russula

£
Guatemala ,
POAS T Caribbean Sea
Nicarague

Goaogle My Maps

Map data ©2018 Google, INEGI Terms SCOmiL |

1 National Project
NAMA Voucher Collections Project

~ .. Project Lead: Andy Wilson U iNaturalist.org
) Sponsored by: North American Mycological Assn.
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Mycoflora Participants: Regional Projects

€ Mycoflora of Chicago Region Q <5

rA
L d

o MICHI
Mycoflora of Chicago Region

Grand Rapids
o

Project Lead: Patrick Leacock
Sponsored by: lllinois Mycological
Association

Region: Cook County, IL and adjacent
counties

Hoping at least a dozen people will be trained to
document specimens. Other IMA members will
contribute by participating in forays and finding fungi. ILLINOIS . INDIANA
) . Springfield ~Indi opoiis
We will target unknown or poorly known species or G
cryptic species groups, and species of interest.
Two goals: 1) to increase club member participation in
documenting fungi and preserving voucher collections;
2) to generate DNA sequence information for specimens.
Dr. Leacock saves 150 - 300 voucher specimens per year | EffansiiiE="
from IMA forays. In addition 400 - 750 observations of '
mushrooms are gathered per year from IMA forays.
IMA specimens go to the herbarium of the Field

Museum of Natural History. Coordinates with IMA forays

KENTUC
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1. Select your Region

Decide the scale of your project. Owver
what gecgraphic area will your collecting

take place?

A

5. Register your Project
This gives us information on your project
and allows you to take advantage of our

sequencing service and ather benefits.

BECOMING A PARTICIPANT

z v

2. Name your Project

What do you want your project to be
called? Click the link for examples from

other projects.

6. Learn NAMP
Protocols

Learn how to document your finds and to

take edvantsge of our services.

Project Coordinators

Bill Sheehan - Athens, GA
Stephen Russell - Purdue University, West Lafayette, IN

2 v

3. Choose a Report
Platform

Mast clubs utilize Mushroom Cbserver or
iMaturslist. Storing your data online

agllows us to integrate it

7. Begin Collecting
Follow our protocols for data submission

to have your project integrated.

Genetic Sequencing

Todd Osmundson - UW La Crosse

Rytas Vilgzalys - Duke University

mv

4. Select a Fungarium

Where will you store your callections in
perpetuity? Click the link for our partner

fungaria.

ol

8. Apply for Grants
Coming =arly 2018, these grants will
Cover sequencing costs for select

projects.




PROJECT PROTOCOLS

In the field
Photograph
Collect

Register your project and obtain Data form

the materials you will need to get

=t

Begin Your Project

started

6 a MVRTAAMERCAN, | Field Photos:  Nearby Trees
PROJECT O Yes 0O No O Hardwood O Conifer

O Other/Species:

Upload Content Vouchering #00001 | sopeee= Habit

O Dead O Living O Single O Few 0O Many

% 3 i O Conifer O Hardwood

Explore the options you have for S P ecimens Date: el od

S : O Leaf Litter ~aor

Uoloaulng ) our phOtOgraphS anc Learr' ho-./v {o proper!}r dccumep: State: g[]:!::jh _—
County: O Grass
O Dung

gata Into our online databases your specimens in the field.
Foray ID: o

Taste

-| Site Name:

MO/iNat/MM #: Collected By:

1D Verified By:

#00001

Voucher Label for Drying Tissue Label

e sessstesrasssrsesessssTssressstsreessssrETers Rt Te s r e, fessrsssrrrsreserasresssrsrrrserean e {




PROJECT PROTOCOLS

At home base
* Close-up photos
* Upload photos and data
Select for tissue collection
Dry specimens
Prepare list and labels

sequencing, learn one of these Learn how to prepare your . .
i Shykal sherimers for Specimens to fungarium

to our fackiy T e Tissue samples to lab

&<

Tissue Collection Fungarium
Submission

o get the best price on

repository (fungarium)

I I 1]

DNA Sequencing Analyzing your Creating your
Learn the options we offer to Results MyCOﬂ ora
have your mushrooms genetically Learn what types of data you will Bring all the data you have
sequenced get back and what you can do generated into a cohesive end

with the data you receive product by generating your local

mycoflora



physical specimen movements data flows

Typical Workflow publicly

Accessible to
all Parties

Produce
Outcomes

Observational

Platform
Vouchering Mushroom
Field Photos Observer
Field Notes

Citizen Scientist MycoPortal

Qutside

Citizen g%&
Scientist Mycoflora

Raw Sequence

Most of these data-linkages will be automatically created and maintained by our
technological interface. Users will only be responsible for entering the primary
and secondary metadata as a part of the initial observational report.




Create individual reports online

http://mushroomobserver.org

MUSHROOM Q. pluteus americanus Observations Fl Search Advanced Search O = £ MycoGuide v (=
OBSERVER

Introduction

« Prev | Index | Map | Next » Google Images
e Observation 145100: Pluteus americanus (P. SO e W

Map
Observations Banerjee & Sundb.) Justo, E.F. Malysheva & Minnis

Create Observation
When: 2013-09-09 About Pluteus americanus (P.

Your Observations Collection location: USA, Illinois, Elk Grove Village, Busse Woods [Click for map] Banerjee & Sundb.) Justo, E.F.

Sort by Date
Latest

Changes by Users

Images
Comments
Species Lists
Your Lists
Create List
Sort by Date
Sort by Title
Indexes
Glossary
Herbaria
Locations
Names

News

Projects

Proposed Names

Who: Rocky Houghtby
Specimen available
Herbarium record:
145100 @ Rocky Houghtby: Personal He

No sequences [Add Sequence]

Notes:

cf. salicinus

1-5 cm. pungent odor. On Ash limbs that 3
bryophytes.

User

Rocky
Houghtby

Pluteus Fr,

Recognized by sight
Pluteus salicinus group
Recognized by sight

Pluteus americanus (P,
Banerjee & Sundb.) Justo,

Malysheva & Minnis
MyCoPortal
Mycobank
Observations of:
This Name (32)
This Taxon, any name (52)
Other Taxa, this name proposed (17)
Other Taxa, this taxon proposed (17)
Species in Pluteus Fr. (348)

Hide thumbnail map.

Ll |
LJ

\ =

GO : gle Map data 82018



http://mushroomobserver.org/

Create individual reports online

http://mushroomobserver.org

MUSHROOM Q. illinois Observations El Search ii:i:::u;':a:hz'ss sec)
OBSERVER

Introduction Map of Observations Matching ‘illinois’

How To Use

all MICHIGAN

Observations Map Satellite

Create Observation Madison Milwaukee Grand Rapids
Qo
Your Observations X
1x City
o

o
Sort by Date "Qo ) a i Detroit
Ced id A= \
ar Rapids Q £ ) Ann Arbor,

Latest IOWA ; \ ‘
Des Moines lowa City ' ' Tolgdo
o )

Changes by Users Clevgland

5 o '? g Fort Wayne
mages ' Ve &R
Comments ' ')L. ’J]' '
. A
Species Lists “"’j' . ! INDIANA D0

Your Lists iy Y Colu(r)nbus

Columbia

Sort by Date et b o S"
Sort by Title g

3 " ' Louisvill
MISSOURI m = O
Indexes L4 ; a
Mbrk Twain LA
Glossary Natonal Forest "
Springfield

(o]
‘ c Indianapolis
Create List Kans%s City ') ?l \ ) CinCE’nnati
o

; KENTUCKY
Herbaria

Locations Branson



http://mushroomobserver.org/

Create individual reports online

https://www.inaturalist.org

g
|Nat|"'alist Observations v Species v Projects v Places Guides People Login or Sign up

deer mushroom cputeus cervinus)

ﬂ skrentnyjeff
L Y A 3,892 observations o o

Observed: Submitted:
Jul 27,2017 - 10:29 AM CDT Mar 3, 2018 - 10:02 PM CST

ylan

3!
ol 2 Map Satellite cw

D "
JES Fiaines

~ Oak Park : Chirann
Map data 82018 Google Termsof Use Report a map error

9 LaBagh Woods, North Park, Chicag... Show  Details =



https://www.inaturalist.org/

Create individual reports online

iNaturalist

Illinois ©

i Grid

https://www.inaturalist.org

Observations v Species v Projects v Places Guides

377

SPECIES 2

346

IDENTIFIERS

3,522

OBSERVATIONS

=list €& | @ Placesof Interest C Redo search in map

Detroit

Cedar Rapids

7 *" Indianapolis o

[/ -
® o) Columbus

Cincinnati
0]

Louisville
o Le -I?I}'Lji:'l'l

People

2> OBSERVERS

deer mushro...
(Pluteus cervinu...
LaBagh... = 7/27/2017

e Goie QR

Roridomyces ...
4537 N... = 3/3/2018

e e QR

turkey-tail
( Trametes versi..
Thatch... = 3/3/2018

X e

Blushing Ros...
(Abortiporus bi..
LaBagh... = 7/2/2012



https://www.inaturalist.org/

° Phyfotaxa 180 (1), 001083 ISSN LITUS15S {pant editsan
Pluteus americanus e M Onog_raph PHYTOTAXA

SSN 11T 1AY Lonbine edation)

hups/d.dotong 10 11686 phytvtaxa 180.1.1

PHYTOTAXA

Molecular phylogeny and phylogeography of Holarctic
species of Pluteus section Pluteus (Agaricales: Pluteaceae),
with description of twelve new species

ALFREDO JUSTO', EKATERINA MALYSHEVA®, TATIANA BULYONKOVA', ELSE C, VELLINGA".
GERRY COBIAN', NHU NGUYEN", ANDREW M. MINNIS® & DAVID S. HIBBETT'
‘Clark University. Biofogy Deparvtment, 950 Main Se. Worcester. Maossachuserns 01610, US4, afssioaclorhy.edu

* Komarow Bovanical Inenisere of the Ruszian Academy of Sciences, Prof Popova S 2, S Petersbwyg, RUS-197376, Rustio.
ef malyyhevar@gmatl com

WP Er

- Well documented collections

P 2 " I o PO TR PV P

can be used in monographs
and other publications.

Pluteus americanus (P. Bancrjee & Sundb.) Justo, E.F. Malysheva & Minnis, comb, & stat. nov, Fig, 28
MycoBank 808736
Bastonym: Plutens salicinus var. americans Banerjee & Sundberg. Mycotaxon 47: 393, 1993, Holotype:—UNITED STATES

OF AMERICA. Michigan: Emmet Co., Peliston Hills, west of Pellston, 03 September 1937, on wood of Populies, A1
Smrigh 57842, nelTS KJOO9T762, refT KIDTO03T (MICH!),

Pileus 10-60 mm in diameter, hemispherical or campanulate when young, expanding to convex or plano-convex,
with or without a low, broad umbo. sometimes shightly depressed at center: surface usually with distinct squamules
at center, radially fibrillose or smooth towards margin; usually with predominant brown or pale brown colors

Additional collections examined: —RUSSIA. Far East Federal District: Primorsky Territory, Ussuriisky
Nature Reserve, Peishula Reserve Field Station, valley of Suvorovka River, floodplain forest {Chosenia, Salix,
FIGURE 28. Plutens americanus. A-D. Collection MO 145101 (photos by A. Houghtby). A. Mature basidiocarps. B. Young Corylus), on decayed wood of deciduows tree, 15 August 2011, EF Malsheva s.n. LE 289369, nel TS KJ009759,
basidiocarps. €. Detail of pileus showing the hygrophanous surface. D. Detail of pileus center. B Collection A4S 596, F. tefi KIO10034 (LE). UNITED STATES OF AMERICA. linois: Cook Co,, Elk Grove Village, Busse Woods,
Basidiosporcs. . Chrvilocysildla H Rl curooysiidle. L. Pllcipelis F=) from A0143/00. a3 line: drawioga'op &.-Jusk;-Scule mixed forest, on Fraxinus wood, (9 September 2013, 4. Houghtby MOI45100, nrITS KIO09785, ref7 KIO10038
say=10 (CUW). Michigan: Emmet Co.. French Farm, 25 September 2009, M. Keirle SE2-BPI 882765, nrlTS HMS62174,
tefl KJO10035 (BPI). New York: Essex Co., Adirondack Ecological Center. Huntington Wildlife Forest, mixed
forest. on decayed wood. 18 August 2012, A. Justo 594, nrlTS KJ009760 (CUW); ibid.. A. Justo 596, nelTS

KJ009761, refT KIO10036 (CUW)







Mushroom species lists are compiled for
each foray. Selected fungi are
documented with preserved collections.

All records for IMA forays, 1994 - 2017

YEAR Collected / Observed
1994 28/ 28
1995 15/ 15
1998 52/ 71
1999 5/ 5
2000 7

2001 43 /

2002 0/

2003 162 /

2004 30 /

2007 1/
72707(7)79 84 /
2010 99 /

2011 259 /
20-12‘ 178 /
2013 314 /
2014 288 |
2015 181 /
2016 205 /
2017 166 /

Totals 2186 /

Photo by Drew Hubert
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W Sites with plots
5 Swallow Cliff Woods
2 Cap Sauers Holdings
1 Green Lake Savanna
1 Powderhorn Prairie

& Sites with more than
100 observations.
Some with help of the
Illinois Mycological
Association

8 M IMA, ADH added




More info at MycoGuide.com

http://www.mycoguide.com/guide/chicago
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Chicago Region History and ;¢ whenwe try to pick out anything by itselr, we

vChicago Region

find it hitched to everything else in the universe,

Partners o Mk

18901925
1926—1993
1994—-2010
20112014
20152017
> Field Museum
> Counties

> Map Sets

The study of mushrooms and other fungi in the Chicago Chicago Region Map
Region has a long history beginning in the 1890's. The

early 1909 publication on Chicago fungi covered 400 Wisconsin

species. The documentation of fungi since then,

particularly the past 20 years of intense local research by -- Sk
mycologists of the Field Museum of Natural History

(FMNH) and involvement vith the Illinois Mycological
Association (IMA), has demonstrated that there are vell

Michigan

‘ Michigan

over 1200 species. These fungi inhabit the diverse oak

Metropolitan area. The core of this area, in north-eastern

y
vroodlands, forests, and other habitats of the Chicago -“

Illinois and north-western Indiana, is tvelve counties that .
have had various amounts of fungal research. --i' Indiana

Hinois

The compilation of historical collections vsith recent

vsork vrill provide better understanding of the Chicago These twelve counties are the core of the
Region fungi: their actual diversity and distribution, their Chicago Wilderness Region.

role and impact on forest ecosystems, and changes


http://www.mycoguide.com/guide/chicago

