
• Andrew Miller (MiCC PI): The Microfungi Project (45 mins)

• Elizabeth Lippoldt (Program Manager): Digitization Workflows & The MyCoPortal (45 mins)

• Break for 30 mins (10:30 – 11:00am)

• Phil Anders (Biological Informatician): The Voice Driven Command Control (30 mins)

• Scott Bates (Project Consultant): The MyCoPortal Taxonomic Thesaurus (30 mins)

• Discussion (30 mins)

• Lunch from 12:30-1:30pm; iDigBio presentations from 1:30-5pm

Agenda for today’s talks



Andrew N. Miller
University of Illinois Urbana-Champaign

Illinois Natural History Survey

The Microfungi Collections Consortium:
A Networked Approach to Digitizing Small Fungi with 

Large Impacts on the Function and Health of Ecosystems 



• What we are going to do

• What we have done so far

• How we will get there

Topics



What we are going to do

Digitize microfungi specimen labels



What are microfungi?
Kingdom Amoebozoa

Phylum Mycetozoa
Class Myxogastria (5 orders, 14 families, 62 genera and 888 species)
Class Dictyostelia (1 order, 2 families, 4 genera, 93 species)

Kingdom Stramenipila
Phylum Oomycota (1 class, 13 orders, 25 families, 106 genera, 956 species)

Kingdom Eumycota (Fungi)
Phylum Ascomycota

Subphylum Pezizomycotina
Class Arthoniomycetes (1 order, 4 families, 78 genera, 1608 species)
Class Dothideomycetes (11 orders, 90 familes, 1302 genera, 19,010 species)
Class Eurotiomycetes (10 orders, 27 families, 281 genera, 3401 species)
Class Geoglossomycetes (all macrofungi)
Class Laboulbeniomycetes (2 orders, 5 families, 151 genera, 2072 species)
Class Lecanoromycetes (all lichens)
Class Leotiomycetes (5 orders, 19 families, 641 genera, 5587 species; ~100 species of macrofungi in Leotiales)
Class Lichinomycetes (all lichens)
Class Orbiliomycetes (1 order, 1 family, 12 genera, 288 species)
Class Pezizomycetes (all macrofungi)
Class Sordariomycetes (15 orders, 64 families, 1119 genera, 10,564 species; ~1000 species of macrofungi

in Clavicipitales, Hypocreales, and Xylariales)
Subphylum Saccharomycotina (1 class, 1 order, 13 families, 88 genera, 906 species)
Subphylum Taphrinomycotina (4 classes, 4 orders, 5 families, 10 genera, 140 species)

Phylum Basidiomycota
Subphylum Agaricomycotina (all macrofungi)
Subphylum Pucciniomycotina (8 classes, 18 orders, 36 families, 247 genera, 8324 species)
Subphylum Ustilaginomycotina (1 class, 3 orders, 12 families, 62 genera, 1113 species)

Phylum Blastocladiomycota (1 class, 1 order, 5 families, 14 genera, 179 species)
Phylum Chytridiomycota (2 classes, 4 orders, 14 families, 105 genera, 706 species)
Phylum Glomeromycota (1 class, 4 orders, 9 families, 12 genera, 169 species)
Phylum Neocallimastigomycota (1 class, 1 order, 1 family, 6 genera, 20 species)
Phylum Zygomycota (4 subphyla, 10 orders, 27 families, 168 genera, 1065 species)

~4500 genera
~56,000 species



Research Theme

1) What are the effects of anthropogenic disturbance to the environment on the temporal 
and spatial distribution and phenology of microfungi? 

2) Can we use historic and current distributional patterns of microfungi as models for the 
early detection of invasive species to reduce their potential deleterious effects? Can we use 
these same data to detect endemism and biodiversity hotspots in microfungi? 

3) How do climatic changes influence the dispersal, distribution, and functioning of soil 
microfungi? 



– 1.2 million microfungi specimens
– 380,000 existing records
– 53,000 existing images
– 264,000 specimen slides
– 38 institutions in 31 states







Digitization Workflow



Outreach and Education

NCSLG NC State, Marc Cubeta

To empower teachers to promote greater student initiative 
and leadership in developing research questions and 
inquiry-based investigations using the MyCoPortal 



Workshop:  “Microfungi - nature’s small wonders” 

Target audience
a) North Carolina high school biology teachers
b) Undergraduate students from Georgia and New Jersey pursuing a science teaching degree

Low socioeconomic and underrepresented populations, and first generation college students.

Premise - There is limited time to teach about fungi as isolated taxonomic units (<1 week)

Development of assessment tools and inquiry based assignments with microfungi as

a) invasive species  
b) pathogens of plants, animals and other fungi
c) insect pollinator partners 
d) components of soil ecosystem  

Outreach and Education



What we have done so far

LOTS! (in the first 4 months)



INHS Team





ASK US QUESTIONS!!!

Response time

Average rate of ~92 seconds!

If we don’t hear from you, you will certainly hear 
from us!



INHS Team Training



INHS Team Training



INHS Team Training



INHS Team Training



MiCC 1st Year Participants Training

SYRF & WIS
22-July-2015



MiCC 1st Year Participants Training

F, ISC & PUR
11-Aug-2015



MiCC 1st Year Participants Training

FLAS, NY & RMS
26-Aug-2015



MiCC 1st Year Participants Training

GAM
15-Sep-2015



MiCC 1st Year Participants Training

CUP
13-Oct-2015



www.mycoportal.org



Symbiota Portals: 18 million records served through 22 Total Portals (9 TCN Portals)

Data Management

Open access of data

Management & Oversight 



Collections added to MyCoPortal

53 collections

53,478

9,080 
(coming soon)

4,622
(coming soon)

29,753

2,135



MyCoPortal hit the 2 million record mark!!!



New features in MyCoPortal
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New features in MyCoPortal

(this is usually your barcode number)

(this is usually your accession number)



New features in MyCoPortal

3 options we should all use:

- specimen available
- culture only
- specimen and culture available



New features in MyCoPortal

- specimen available
- culture only
- specimen and culture available



Exsiccati



Exsiccati















Exsiccati

Mycotheca Universalis, F.K.A.E.J. De Thuemen [1-2300, plus extras]  Centuries I-XXIII                                           

Herbarium Mycologicum Oeconomicum, F.K.A.E.J. De Thuemen [1-750, plus extras]  
Fascicles I-XV

Kryptogamae Exsiccatae Editae A Museo Palatino Vindobonensi #2209, G. Beck and A. 
Zahlbruckner [1-400, plus extras] Centuries I-IV

Fungi Austriaci exsiccati, Thümen, F.K.A.E.J. de [1-1200] Centuries I-XII

Fungi Selecti Gallici Exsiccati, C. Roumeguere [1-7400] Centuries I-LXXIV

North American Fungi. Series I., J.B. Ellis [1-1500, plus extras] (in progress)

North American Fungi. Series II., J.B. Ellis and B.M. Everhart [1501-3600, plus extras] 
(in progress)



www.microfungi.org



www.facebook.com/microfungi.org



http://instagram.com/microfungi_inhs/







transcribe the states game



over 700 records transcribed





Using Biodiversity Specimen-Based Data to Study Global Change

Missouri Botanical Garden

December 2-3, 2015



How we will get there

By doing the work











Digitization Workflow



Collection Managers*

Full-time or part-time Project Managers*

Full-time Digitizers*

Interns

Graduate Students on RAs*

Undergraduate students

*with or without additional undergraduate support

Who’s doing the digitizing?



workflow senario #1 vs. workflow senario #2

1-hour of work time (undergrad)

- setup of camera (5 minutes)

- obtains specimens (5 minutes)

- opens computer programs (5 minutes)

- assigns barcodes, starts entering
skeletal records and taking images
of labels (35 minutes)

- closes computer programs, shuts
down camera, puts away
barcodes, put away specimens

(10 minutes)

assuming a rate of 40 specimens/hour, then
# of specimens completed = 23

2-hours of work time (undergrad)

- setup of camera (5 minutes)

- obtains specimens (5 minutes)

- opens computer programs (5 minutes)

- assigns barcodes, starts entering
skeletal records and taking images
of labels (95 minutes)

- closes computer programs, shuts
down camera, puts away
barcodes, put away specimens

(10 minutes)

assuming a rate of 40 specimens/hour, then
# of specimens completed = 63



workflow senario #3

8-hour workday (full-time digitizer)

- setup of camera (5 minutes)

- obtains specimens (5 minutes)

- opens computer programs (5 minutes)

- assigns barcodes, starts entering
skeletal records and taking images
of labels (95 minutes)

- closes computer programs, shuts
down camera, puts away
barcodes, put away specimens

(10 minutes)

assuming a rate of 50 specimens/hour, then
# of specimens completed = 380



Stage 1 is faster (~50 per hour vs. ~30 per hour)
– genus, species, barcode

Stage 2 is sometimes easier if the specimen labels are typed
(the packet is already in front of you)

– complete record transcription except for geocoordinates

Stage 1 vs. Stage 2 records



Type specimens

Mellon Foundation grant

All data currently residing in JSTOR
- records (csv file)
- images (color)

ILL (4040)
ILLS (1001)
NEB (2135)

86,515 types






