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What is community science?

Community science is distributed 
scientific research voluntarily 
conducted, in whole or in part, by 
amateur/”pro-am”/non-professional 
scientists.



What is community science?

Often uses widely available technology 
that allows volunteers to record and 
share data.

Allows experiments, explorations or 
inquiries to run on a large-scale, ongoing 
basis, advancing scientific research with 
large and diverse data sets that might 
have been otherwise unavailable.

Improves the transparency accessibility of 
scientific research to all participants. Source: The-Scientist.com

Source: NYTimes
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What is community science?

Play and wonder!



Amateur mycology history

Mary Banning Moses Ashley Curtis Beatrix Potter



Community science & fungi

DIY applied mycology movement 
has been growing steadily.

Strong sense of fungi affinity and 
community, around the world. 

Social media can be tools for 
connecting mycommunity.

Source: Tshering Denkar



Why fungi?

“Fungi are everywhere, but they are easy to miss. They are inside you and 
around you. They sustain you and all that you depend on… they are eating rock, 

making soil, digesting pollutants, nourishing and killing plants, surviving in space, 
inducing visions, producing food, making medicines, manipulating animal 

behavior, and influencing the composition of the Earth’s atmosphere.”

-Merlin Sheldrake, Entangled Life, 2019
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Why fungi?

Flax root cells containing paired arbuscules.
Image source: MS Turmel; U of Mannitoba..



What’s the problem?

Fewer than 5% of fungi have been described.



Why are fungi difficult to study?

● Most of the organism is underground or in 
wood.

● Fungi are microscopic organisms.
● Most species have a short lifespan.
● Significant morphological variation within the 

same species.
● Few common names.
● Large land areas unexplored.
● Large number of species.
● We don’t know what species we have in a 

given place (no funga).



Fungi are overlooked

Unlike plants and animals, we have 
names for fewer than 5% of species.

We might be losing fungi faster than we 
can count them.

Courtesy of Bryn Dentinger
Adapted from Scheffers et al. 2012, Hawksworth & Lücking 
2017, Wu et al. 2019.



What is not known about fungi?

Demography and population dynamics

Natural populations of fungi

Effectiveness of spore dispersal

Significance of the spore bank

Establishment of mycelia

Turnover and longevity of individuals



Why fungi conservation?
Threats to fungi:

1) Habitat destruction

2) Compaction & fragmentation 
(disconnection and loss of air).

3) Climate change and pollution.



Few countries have fungal red lists







Why mycology community science?

● Fungi have been neglected by 
scientific research.

● Fungi are difficult to study.
● Recent innovations: 

○ Recognition that most fungal species 
formerly thought to occur across 
continents are actually complexes of 
species.

○ Identification of fungi and species 
composition enabled by 
metabarcoding DNA.

○ The establishment of portals for data 
entry and access.

○ Leaps in the rate of digitization of 
specimens and observations data.

○ Recognition of the vital role that fungi 
play in ecosystems.

○ Increased activity of organizations 
focused on fungal conservation (e.g. 
FunDiS, Fungi Foundation) iNaturalist and Mushroom Observer (MO) are the heart of 

documenting fungal biodiversity.

Image source: Sigrid Jakob, inaturalist.org, & mushroomobserver.org



How can community science 
impact mycology?

Understand the current 
state and changes in 

● Range
● Seasonality
● Frequency
● Variation



Source: Sigrid Jakob

FunDiS Rare 10 West Coast Challenge 
● All observations were found within a few km 

from one another in northern WY
● This represents a major range extension 

for the species
● Increased GenBank sequences from 2 to 3
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FunDiS Rare 10 West Coast Challenge 
● All observations were found within a few km 

from one another in northern WY
● This represents a major range extension 

for the species
● Increased GenBank sequences from 2 to 3

?



How can community science 
impact mycology?

Answer interesting questions

● How are fungi adapting to 
new conditions? 

● Is their seasonality changing?
● Are they expanding their 

range?

New undescribed species, FunDiS Rare 
10 West Coast Challenge 2020-2021.



How can community science 
impact mycology?

Answer interesting questions

● How rare is a mushroom?
● How endangered is a 

mushroom?
● Which of Utah’s mushrooms 

should be red-listed?

Rare new record, FunDiS Rare 10 West 
Coast Challenge,  2020-2021.



How can community science 
impact mycology?

● Limiting factor: high quality 
observations and modern 
collections that are accessible.

● If we count on professional 
(institutionalized) mycologists 
to make any substantive 
impact in understanding 
fungal biodiversity, it’s not 
going to happen in our 
lifetime.

Amanita
© Gabriela D’Elia 



What does NUF do?

Understand what macrofungi 
(mushrooms) occur, where 
they occur, and when they 
occur.

Get a baseline level of 
understanding of the 
mushrooms that exist within 
Utah, focus on Northern.



Fungal Diversity Survey 
(FunDiS)
FKA North American MycoFlora Project

Mission
To increase scientific knowledge and public awareness 
of the critical role of fungi in the health of our 
ecosystems and to better utilize and protect them in a 
world of rapid climate change and habitat loss.

We do this by equipping community scientists, working 
with professional mycologists, with the reporting tools 
to document the diversity and distribution of fungi across 
North America.

Our Vision
A world in which the fungal kingdom is fully 
documented, understood, appreciated, utilized, and 
protected.



Mushroom Society of Utah

The Mushroom Society of Utah is 
a 501 (c) (7) non-profit 
organization dedicated to 
recreation, socializing and 
enjoyment of mushrooms found in 
our area. MSU also seeks to 
increase public awareness of 
mushrooms in science, 
conservation, cuisine and more.

MSU is an all-volunteer organization that seeks to provide 
opportunities for pleasure, recreation and socializing for those 
in our community interested in mushrooms. MSU also has the 
following goals: 

1. Provide education and mentoring

2. Foster community and social interaction

3. Culinary applications

4. Awareness and aesthetic appreciation

5. Scientific contribution



How many field guides are there for Utah fungi?



How many field guides are there for Utah fungi?

1!





Utah Mushrooms



Utah Mushrooms

Yes, they exist!



And they’re not just 
edibles!

Insert oysters

Utah Mushrooms

© Gabriela D’Elia 
Cortinarius ahsii



Insert oysters

Utah Mushrooms

© Gabriela D’Elia 
Cortinarius ahsii



Fungi can inhabit extreme environments

Lichenomphalia
altoandina  

High planes in Chile.

Desiccation and salt tolerant. 

Images sourced: Sandoval-Leiva et al. 2017. 



Utah Mushroom Habitat
Grassland prairies in eastern Utah

Semi-arid shrublands

Cottonwood riparian

Ponderosa pine

Douglas Fir

Aspen forests

Lodgepole pine forests

Burned ground

Spruce-fir forests

Snowbanks

Alpine
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NUF Goals in 2021

Give end of season progress presentation 
to MSU.

30 vouched specimens to be sent in for 
DNA sequence (Allie Ludden UofO) by the 
end of November 2021.

Engage people to strap their boots on and 
go into the field with us!

Increase representation of the fungal 
diversity and mycophiles of Utah.

Pycnoporellus fulgens
© Gabriela D’Elia 



Long Term Goals

Make observations and sequencing results 
publicly available.

Maintain NUF database and personal 
fungarium (there is limited efficacy without 
a saved specimen).

Spread awareness of fungal conservation.

Know who, when, and where.

Conduct our own sequencing.

Partner with local conservation efforts. 
Gyromitra montana
© Gabriela D’Elia 



NUF’s first steps

Build a collection of high quality 
observations (iNat) and vouch 
specimens (NUF fungarium).

Collect macrofungi data 
(substrate, location, altitude, 
seasonality, microscopic 
features).

Go out into the field 2-4x 
/month.

Agaricus  sylvicola
© Gabriela D’Elia 



Possible Collaborations
Submit collections to local fungaria (Intermountain 
Herbarium; Utah State University or Natural History 
Museum of Utah Fungarium).

Connect to local academics. 

Connect to local conservation initiatives (Wild Utah 
Project, Utah Natural Heritage Program, Utah 
Conservation Data Center).

Help create a FunDiS rare fungi challenge for Rocky 
Mountains.

Provide materials and webinars.

Campaign for a Utah state fungus.

Help create fungi Red Lists.



Why use 
iNaturalist?



Why use 
iNaturalist?
● The collection is findable by 

anyone
● The collection is available to 

science indefinitely
● A lot of information is 

automatically added, but there is 
room to add many details

● Good pictures reduce need for 
lengthy field notes

● Instantaneous uploading of 
observation to the project



Stats are easy to read.



Geographic 
data is 
automatically 
mapped.



IDs can be added 
and confirmed by 
the community.





Making an 
observation 
on iNaturalist



Making an 
observation 
on iNaturalist



Making an 
observation 
on iNaturalist

Fomitopsis 

schrenkii



Adding the 
observation 
to the NUF 
project will 
provide more 
observation 
fields.



Odor

Source: Rob Hallock



How to make a mushroom observation for NUF
1) Gather data and take photo in situ.
2) Collect and take more photos of details (cap 

underside, stipe, top of cap)
a) iNat photo: Take at least 1 photo with smartphone 

and (immediately) submit.
i) This is important for saving GPS coordinates!
ii) Can fill out iNat data in field or later on.

b) NUF field slip photo: with specimen to track ID 
number.

3) Take specimens home to take more technical 
photography and gather more data if 
necessary (chemical stains, microscopy, etc.)

4) Take a spore print.
5) Dry, label, and store in NUF fungarium.

A shrump.
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How to take useful collection photos

© Gabriela D’Elia © Gabriela D’Elia 



How to take useful collection photos



http://www.youtube.com/watch?v=_SaG4sIx8R0


Drying (desiccation)

● Dry specimen with label taped 
next to specimen.

● Food dehydrator (86-100 deg 
F) for 4 hr to 2 days.

○ Can use sunshine, dashboard, or 
oven cracked open on low.

● Once dried, put in paper, wax, 
or plastic bags with desiccant 
pouches and a label inside and 
outside the bag. 



Congratulations! If 
successful, this is a NUF 
vouched macrofungus 
collection!

This collection can be used to: 

● Analyze DNA (from collecting a tiny piece of 
tissue)

● Submit to be vouched at a local fungarium or 
herbarium partner (Intermountain Herbarium; 
Utah State University or Natural History 
Museum of Utah Fungarium)

● Send to scientists who are doing relevant 
research.

● Put to use in analysis (distribution, ranges, 
seasonality, etc.)

● Describe new species.
● Be used in other community science research.



Permits
“Visitors to the forest can harvest special forest products in 
reasonable amounts for personal use without a permit, such as 
collecting firewood for use at a campsite Harvesting more than 
small amounts requires a permit, and in some cases may require a 
contract.”



What you can do

Easy Committed

Document 
collection on 
iNaturalist.

Share a mushroom 
sighting with the field 
leader (don’t yank it 
out, yet!).

Adopt a local park 
or area and 
become an expert 
on its flora and 
funga; create 
your own NUF 
subfocus.

Share photos of a 
collection on a 
message board and 
participate in 
discussion.

Do DNA 
sequencing 
on a 
collection.

Become a 
genus/species 
expert and help 
the ID species on 
field visits.

Describe a 
new 
species.

Culture spores of 
a fruit body to 
see if you can 
cultivate it.

Begin uploading your 
own high quality photo 
observations on NUF 
iNat and send your 
dried specimens to 
NUF fungarium.

Nominate a 
potentially threatened 
species for Red List 
Assessments.

Quality 
control IDs 
on iNat 
NUF group.



What’s in it for you?
High quality fungi observations.

A record of your collections and spots.

Help find new mushroom spots.

Learn to ID trees and other contextual flora and fauna.

Get better at knowing your mushroom names.

Know when to start looking for mushrooms and where.

See what other people are finding across the state.

Insporation, play, and wonder.

Be led on field visits.

Learn more about/be involved with MSU.

You will get to spend time with other mycophiles and build mycommunity.

You can help scientists and conservationists better understand and protect fungi 
by increasing information on their distribution, habitat, and seasonality.

California Tortoiseshell 
Nymphalis californica





How to join the project?

1. Become an MSU member.
2. Join NUF mailing list by emailing 

gabriela@utahmushrooms.org
3. Download iNaturalist App on your 

smartphone and create a login.
4. Search for project “Northern Utah Funga 

NUF”.
5. Click “Join” to join the project.
6. Attend our surveys. 

a. You will receive email updates about field  
information (where, when, etc.). 

b. We will have 2-4 field visits per month during the 
mushroom season.

mailto:gabriela@utahmushrooms.org


Thank you

MSU Board

MSU, members past and present

FunDiS

Don Johnston - Mushrooms of Utah

Insporing mycologists like Cathy Cripps, Alison Pouliot, Giuliana Furci

Puget Sound Mycological Society

All of the amateurs and professionals whose observations have guided us so far.



Questions?


