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Bob Mara and Jean Lodge (local 
arrangements)  

Karen Hughes (Fesin Website) 

David Rust, Else Vellinga, Nathan 
Wilson for input into the program 

NSF Research Coordination Network 
grant 

Thanks to  





1)  to outline a white paper targeted for 
BioScience 

2)  Create a framework to progress 
toward a mycoflora  

Goals of this meeting are: 



"A	
  North	
  American	
  Mycoflora	
  –	
  you	
  mean	
  
we	
  don't	
  already	
  have	
  one	
  of	
  those?”	
  –	
  Erik	
  
Lilleskov	
  

“Working toward a North American 
Mycoflora: an old fashioned idea, whose 
time has finally come”  

Possible title for the paper:  



A	
  rough	
  outline	
  for	
  the	
  paper	
  

•  What	
  is	
  a	
  mycoflora	
  and	
  what	
  can	
  it	
  do	
  for	
  
the	
  scien8fic	
  community?	
  	
  

•  Why	
  don't	
  we	
  have	
  one	
  already?	
  	
  

•  What	
  do	
  we	
  need	
  to	
  do	
  to	
  produce	
  one?	
  	
  

•  What	
  tools	
  or	
  advantages	
  do	
  we	
  have	
  now	
  
that	
  make	
  it	
  possible?	
  	
  

•  What	
  would	
  a	
  modern	
  mycoflora	
  look	
  like?	
  	
  

•  What	
  kind	
  of	
  8me	
  scale	
  and	
  funding	
  will	
  be	
  
needed	
  to	
  accomplish	
  it?	
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http://www.northamericanmycoflora.org 
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What	
  will	
  a	
  mycoflora	
  provide?	
  	
  

•  Baseline	
  data	
  for	
  conservaDon	
  
•  The	
  first	
  broadly	
  based	
  view	
  of	
  biogeographic	
  
paIerns	
  in	
  North	
  American	
  Fungi	
  

•  A	
  great	
  sequence	
  database	
  for	
  ecological	
  
studies	
  

•  Enhanced	
  idenDficaDon	
  tools	
  
•  A	
  recruitment	
  tool	
  for	
  the	
  field	
  of	
  mycology	
  at	
  
both	
  the	
  professional	
  and	
  the	
  ciDzen	
  science	
  
levels	
  



What	
  do	
  we	
  need	
  to	
  do	
  to	
  create	
  a	
  
mycoflora?	
  	
  

•  Assemble	
  (and	
  scruDnize)	
  exisDng	
  herbarium	
  
records	
  and	
  literature	
  

•  More	
  sampling	
  

•  Recruit	
  and	
  train	
  more	
  people	
  

•  New	
  sequence	
  acquisiDon	
  and	
  analysis	
  
•  Create	
  modern	
  monographs	
  

•  Set	
  some	
  realisDc	
  short-­‐term	
  goals	
  and	
  a	
  
structure	
  to	
  work	
  toward	
  long-­‐term	
  goals	
  

•  Find	
  funding	
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Email	
  from	
  Tim	
  Baroni:	
  	
  

 “The issue I foresee is gathering a critical 
mass of workers to produce such a 
product.  North America is a big piece of 
real estate with a significant number of 
taxa yet to be described in most all groups 
of macrofungi.”	
  



	
  “This	
  is	
  something	
  I	
  am	
  interested	
  in	
  but	
  never	
  
imagined	
  that	
  it	
  could	
  be	
  done	
  -­‐-­‐	
  too	
  many	
  
species	
  and	
  not	
  enough	
  taxonomists.	
  But	
  
nothing	
  ventured	
  nothing	
  gained,	
  right?	
  “ 	
  

Email from Karen Nakasone 



How big is the mycoflora?   

Based on current names 

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



Using a list of names to estimate species is 
not ideal…. 

However the data sets for each region are 
often woefully incomplete and most 
taxonomic groups have not been recently 
monographed, so numerous cryptic 
species will likely be uncovered. Therefore, 
we are confident that our numbers 
represent very conservative estimates for 
macrofungal diversity in each region.  

Conclusions of Mueller et al 2007:  
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Why	
  do	
  we	
  need	
  sequences?	
  

•  Allows	
  us	
  to	
  compare	
  across	
  regions	
  and	
  
studies	
  

•  Allows	
  us	
  to	
  connect	
  current	
  collecDons	
  to	
  
types	
  (and	
  therefore	
  correct	
  names)	
  

•  Allows	
  us	
  to	
  connect	
  environmental	
  
sequences	
  to	
  organisms	
  



Suillus quiescens  - its known distribution is 
expanded by sequences from pine roots (yellow) 



How	
  much	
  sequencing	
  do	
  we	
  need	
  
and	
  who	
  will	
  do	
  it?	
  	
  

•  10,000	
  species	
  X	
  10	
  accessions	
  of	
  each	
  =	
  
100,000	
  

•  We	
  obviously	
  want	
  to	
  make	
  access	
  to	
  
sequencing	
  widely	
  available	
  

•  A	
  centralized	
  sequencing	
  facility	
  that	
  gives	
  
everyone	
  access	
  to	
  the	
  sequence	
  analysis	
  
would	
  be	
  ideal.	
  	
  







Dear Tom  
We have just received notice that our federal 
government has hugely reduced support to 
Genome Canada and this will have very great 
impacts on our project. We have decided that 
we must focus our efforts solely on animals 
and plants.    

Best wishes Paul [Hebert] 



What	
  do	
  we	
  need	
  to	
  do	
  to	
  
accomplish	
  this?	
  	
  

•  Assemble	
  (and	
  scruDnize)	
  exisDng	
  herbarium	
  
records	
  and	
  literature	
  

•  More	
  sampling	
  

•  Recruit	
  and	
  train	
  more	
  people	
  

•  New	
  sequence	
  acquisiDon	
  and	
  analysis	
  
•  Create	
  modern	
  monographs	
  

•  Set	
  some	
  realisDc	
  short-­‐term	
  goals	
  

•  Find	
  funding	
  	
  



What Characterists Should We Strive for in a 
Modern Monograph? 

 Comprehensive, accurate, current information for the 
targeted taxa (easily edited) 
 Specimen and sequence-based, with lots of cross-links to 
metadata  
 Great keys with lots of illustrations 
 Lots of color images 
 Portable 
 Inexpensive to the users 



Cinereomyces lindbladii 



Mapped collections of Cinereomyces lindbladii from Mycoportal.org 













A piece of the Xylariaceae key (by Andy Miller) 



What Characterists Should We Strive for in a 
Modern Monograph? 

 Comprehensive, accurate, current information for the 
targeted taxa (readily edited) 
 Specimen and sequence based, with lots of cross-links to 
metadata  
 Great keys with lots of illustrations 
 Lots of color images 
 Portable 
 Inexpensive for the users 
 Electronic 



Can	
  we	
  connect	
  exisDng	
  web	
  resources	
  
together	
  to	
  provide	
  the	
  pla]orm	
  we	
  need?	
  	
  
•  Herbarium	
  databases,	
  Mycoportal	
  –	
  primary	
  
repository	
  of	
  specimens	
  and	
  analyDcal	
  tools	
  for	
  
geographic	
  informaDon	
  retrieval	
  

•  Mushroom	
  Observer	
  –	
  primary	
  entry	
  of	
  images	
  and	
  
data	
  for	
  new	
  collecDons	
  

•  Discoverlife.org	
  –	
  primary	
  key	
  interface	
  
•  Wikipedia	
  or	
  EOL	
  –	
  primary	
  locaDon	
  for	
  species	
  
pages	
  

•  Genbank	
  for	
  deposiDon	
  of	
  sequences,	
  but	
  here	
  we	
  
need	
  a	
  database	
  that	
  can	
  be	
  annotated	
  –	
  with	
  
crosslinks	
  to	
  specimens	
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  “Money	
  to	
  do	
  this	
  work	
  would	
  serve	
  as	
  an	
  
important	
  factor	
  to	
  bring	
  morphological	
  
taxonomists	
  into	
  a	
  group	
  effort.	
  	
  We	
  basically	
  
have	
  been	
  pushed	
  off	
  of	
  NA	
  to	
  tropical	
  regions	
  
in	
  the	
  past	
  two	
  decades	
  to	
  obtain	
  funding	
  to	
  
work.	
  Not	
  all	
  bad	
  because	
  we	
  have	
  been	
  
finding	
  lots	
  to	
  keep	
  us	
  busy,	
  but	
  unfortunately	
  
our	
  numbers	
  are	
  not	
  growing	
  like	
  they	
  need	
  to	
  
in	
  order	
  to	
  tackle	
  such	
  a	
  project	
  with	
  any	
  
ease.”  	
  

Email from Tim Baroni:  



What	
  would	
  funding	
  do	
  for	
  us	
  

•  Pay	
  salaries	
  for	
  postdocs,	
  students,	
  and	
  
professionals	
  to	
  do	
  the	
  work	
  and	
  to	
  train	
  
addiDonal	
  people	
  

•  Pay	
  for	
  travel	
  for	
  new	
  collecDng	
  
•  Pay	
  for	
  curaDon	
  of	
  the	
  specimens	
  

•  Pay	
  for	
  web-­‐related	
  construcDon	
  and	
  upkeep	
  
•  Pay	
  for	
  sequencing	
  
•  Allow	
  young	
  taxonomists	
  to	
  work	
  in	
  North	
  
America	
  and	
  achieve	
  tenure	
  



Funding	
  must	
  be	
  available	
  for	
  Canadian	
  
and	
  Mexican	
  parts	
  of	
  the	
  project	
  as	
  well	
  

•  From	
  ScoI	
  Redhead:	
  “….Canada	
  covers	
  a	
  
rather	
  large	
  land	
  mass	
  for	
  North	
  America,	
  and	
  
yet	
  I	
  don’t	
  see	
  that	
  much	
  from	
  Canada	
  in	
  the	
  
program	
  or	
  among	
  the	
  aIendees.”	
  



A	
  rough	
  esDmate	
  of	
  funding	
  needs	
  

•  Assuming	
  six	
  regional	
  centers	
  for	
  organizing	
  
and	
  sequencing	
  collecDons	
  distributed	
  across	
  
the	
  conDnent	
  	
  

•  Each	
  center	
  would	
  need	
  to	
  hire	
  a	
  postdoc,	
  
hourly	
  help	
  or	
  student	
  support,	
  pay	
  for	
  travel,	
  
pay	
  for	
  sequencing,	
  pay	
  for	
  curaDon	
  

•  ConservaDvely	
  $300,000/year/center;	
  X	
  6	
  
centers;	
  =	
  1.8	
  million/year;	
  X	
  10	
  years	
  =	
  18	
  
million	
  



How	
  do	
  we	
  find	
  this	
  kind	
  of	
  money?	
  

•  We	
  convince	
  others	
  it’s	
  worth	
  it!	
  
•  “Others”	
  might	
  include:	
  NSF,	
  FoundaDons,	
  
Individuals	
  

•  For	
  exisDng	
  NSF	
  support	
  -­‐	
  REU	
  supplements,	
  
“broader	
  impact	
  outreach”	
  are	
  natural	
  ways	
  to	
  
tap	
  into	
  small	
  amounts	
  of	
  money	
  



And	
  without	
  addiDonal	
  funding	
  what	
  can	
  
we	
  do?	
  

•  We	
  can	
  start	
  with	
  the	
  pieces	
  for	
  which	
  we	
  can	
  
find	
  money	
  	
  

•  We	
  can	
  coordinate	
  these	
  pieces	
  so	
  that	
  they	
  
fit	
  together	
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8:30 AM   registration and breakfast 

9:00 AM Welcome, Introduction, and charge Tom Bruns 

9:30 AM 
Mushroom Observer (and EOL) as a 
repository of images and metadata Nathan Wilson 

10:00 AM 

Group authoring of web content - how to 
keep quality and accuracy high and 
resolve conflicts:  the Wikipedia example 

Daniel Mietchen  
(presenting 
remotely) 

10:30 AM Coffee break 

10:45 AM 
Discoverlife.org: Modern Random-access, 
image-rich keys  and beyond John Pickering 

11:15 AM 
Assembling the existing data available in 
Herbaria Barbara Thiers 

11:45 AM 
The Nordic Mycoflora and thoughts on 
making large mycofloristic projects Henning Knudsen 

Presentations Today 



1:15:00-3:00 Examples of ongoing surveys  
1:15 Great Smoky Mts. Survey Ron Petersen 
1:30 Pt Reyes & Yosemite Else Vellinga 
1:45 NAMA Voucher program Patrick Leacock 
2:00 SW mycoflora project Scott Bates 

2:15 
Potential contributions towards a North 
American-wide Mycota from Canada Scott Redhead 

2:30 Coffee break 
2:45-3:00 PM   Discussion on Surveys 

3:00-4:45 PM 
Examples of Modern monographic or 
regional taxon oriented work  

3:00 Agaricus  Rick Kerrigan 

3:15 
Rooting out Phaeocollybia: lessons learned 
& a second chance. Lorelei Norvell 

3:30 Russula in North America Bart Buyck 

3:45 
A mycoflora for the Inocybaceae of 
Australia Brandon Matheny 

4:00 Large-scale barcoding of fungal collections Todd Osmundsen 
4:15-4:45 Discussion and Concluding remarks 

5:30-9:00 Dinner and social Kelly’s 196 Crown St 



Davies 
Hall 
 2-3:30 PM  Topics Assigned  leaders 
Session 1 Goals and Structure Else Vellinga, Mike 

Wood, Ron Petersen 

Session 2 Physical logistics (specimen/taxonomy 
related) 

Brandon Matheny, Scott 
Redhead, Roy Halling, 
Patrick Leacock, Lorelei 
Norvell 

Session 3 Physical logistics (survey related) David Rust. Karen 
Nakasone, Bart Buyck, 
Sharon Cantrell 

Session 4 Web and Database Issues Barbara Thiers, Nathan 
Wilson, John Pickering, 
Scott Bates 

3:30-4:00  Coffee                                                                                            

4-5:30 Short summary from each group. 
Discussion of funding 
Final remarks 

Sunday Afternoon Discussion Sessions 
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