
 



Who needs to identify plants? 

 



“Not your Grandfather’s 
Field Manual”: 

Taxonomy, Floras, Apps, 
and Data Tools 
for Biodiversity 

Conservation in the 
2020s 

The Southeastern Flora 
Team at NCBG 

 



Taxonomy matters: avoiding both Type I 
and Type II errors in conservation 

• The conservation of biodiversity is urgent 
• We have limited resources (of all kinds) for land 

conservation and species conservation, and we 
need to apply those resources as strategically and 
effectively as possible 

• Type I error: we falsely DO NOT recognize a species 
as “good” that is, and therefore take no action to 
conserve it  

• Type II error: we falsely DO recognize a species as 
“good” that isn’t, and waste resources (of all kinds) 
on its conservation 
 



“The Flora” 
(“Mycota”, 
“Fauna”) 

• The plants in an area, state, or region 
• A BOOK about the plants in an area, state, or region 

-- as a TOOL and practical, useful summary of 
information (often identification keys, names, 
description, habitat, distribution) 



Not your 
grandparent’s… 

• Taxonomy 
• Flora (the set of plants in an 

area) 
• Flora (a book about the set of 

plants in an area) 
• A.I. and “Flora tools” 
• Biodiversity “elements” for 

conservation 
 



Lumping and splitting 
of genera and 
families… 

 



C. novae-angliae Species Complex  
ç 



Trichostema suffrutescens 

Trichostema setaceum 

Trichostema dichotomum 

Trichostema nesophilum 

Trichostema sp. 2 (“floridanum”) 

Trichostema sp. 3 (“fruticosum”) 

Trichostema sp. 4 (“latens”) 
Trichostema sp. 5 (“bridgesii-
orzellii”) 

Trichostema sp. 6 (“gracile”) 

Trichostema sp. 7 (“hobe”) Trichostema sp. 8 (“microphyllum”) 

Trichostema 
suffrutescens 
complex 

Trichostema 
dichotomum 
complex 
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All photos by R. Kevan Schoonover McClelland 

Trichostema (Blue Curls) new species…  -- Kevan 
Schoonover McClelland 



Marshallia legrandii  
(Oak Barrens Marshallia) 



Here’s (part of) the goal…  Reinventing 
“the Flora” as a 21st Century Tool for 
biodiversity inventory… 
• Make it as easy as possible for a wide diversity of 

people to correctly identify and learn basic 
information about any of the 10,730 plant species 
in the Southeast 

• Current and constantly updated with the latest 
warranted taxonomy 

• Completely crosswalked to other floras and monographs 
• Conservation focused 
• Technical jargon minimized 
• Visual (photos, maps) 
• Using modern technology wisely and well 

 



Flora of the Southeastern United 
States Project 

• Collaborative (ca. 500-1000 individuals have contributed 
treatments, edits, locations, suggestions) 

• Open access 
• Scientifically rigorous 
• Kept current based on latest scientific literature (> 7000 

references) and other information (including citizen 
science) 

• Supported by diverse funding (private, NGO, state, 
federal) 
 



Flora tools for all 
• Updatability 

• Information that changes can be revised 
• Current taxonomy and with crosswalk to alternative systems 

• Information useful to the biodiversitarian 
• Keys based as much as possible on vegetative features 
• Alternative ID tools to dichotomous keys (multiple access  

keys, illustrated keys, Machine Learning / Artificial 
Intelligence) 

• Traits 
• GRanks and SRanks (NatureServe) 
• Wetland status, Coefficients of Conservatism (CoC) / 

Floristic Quality Index (FQI), Invasiveness status 
• Heliophily ratings (HR) / Grasslandiness Index (GRI) 
• Ability to create species lists 

 



Dichotomous keys 
• Be defiant against the saying:  “keys are written by 

those who don’t need them for those who won’t be 
able to use them” 

• Design keys to work throughout the growing season, 
relying only as necessary (and as late in the key as 
possible) on transitory characters of flower and fruit  

• Minimize unnecessary technical language that acts as a 
barrier to protobotanists:  vallecular, porrect, 
persicicolor… 

• Don’t follow strict system of “key to the family, then key 
to the genus, then key to the species, then key to the 
variety” -- juxtapose plants that are similar even if not 
closely related (Cassytha v. Cuscuta; Podophyllum v. 
Diphylleia v. Hydrastis; Polygonatum v. Uvularia v. 
Streptopus v. Maianthemum v. Prosartes) 

• In other words -- a Flora BY Field Botanists FOR Field 
Botanists 

 



Gymnocarpium 
appalachianum vs. G. 
dryopteris 
• 1 Sessile basal basiscopic pinnule of the 

proximal pinnae with basal basiscopic 
pinnulet shorter than the adjacent 
pinnulet; pinnae of the second pair of 
pinnae sessile, with basal pinnules 
shorter than the adjacent pinnule (or 
second basal pinnae rarely stalked); 
spores 27-31 μm in diameter............... 
……………Gymnocarpium appalachianum 

• 1 Sessile basal basiscopic pinnule of the 
proximal pinnae with basal basiscopic 
pinnulet more or less equal in length to 
the adjacent pinnulet; pinnae of the 
second pair usually sessile, with basal 
pinnules more or less equal in length to 
the adjacent pinnule; spores 34-39 μm 
in diameter....Gymnocarpium dryopteris 





Dream Team – floras, apps, website for 
the full region and state by state 

• Michael Lee, Data Scientist 
• Katie Gibson, App Developer 
• Derick Poindexter, Plant Systematics Researcher 
• Chris Ludwig, Botanist 
• Scott Ward, Botanist 
• Eric Ungberg, Botanist 
• Dax Ledesma, Computer Scientist (Artificial Intelligence / Machine Learning) 
• Bruce Sorrie, Botanist 
• Richard LeBlond, Botanist 
• Milo Pyne, Botanist 
• Brandon Fuller, Botanist 
• Wes Knapp, NatureServe Chief Botanist 
• Carol Ann McCormick, Herbarium Curator 
• Alan Weakley, Lead 
• photographers across the region 
• many other collaborators and contributors across the region 



Funding and collaborations 
• NatureServe and Heritage Programs 
• National Park Service (regional office and various Networks) 
• Mount Cuba Center 
• Southeastern Grasslands Initiative 
• Flora of Virginia Foundation 
• State governments (AR, GA, NC, PA, VA, etc.) 
• A private conservation philanthropist and other UNC 

Herbarium / NC Botanical Garden donors 
 

WE WELCOME ADDITIONAL COLLABORATIONS AND 
PROJECTS! 
weakley@unc.edu  

mailto:weakley@unc.edu�


 



FloraManager 4.45 

 



Flexafloras, Florulets, Florulas 

• Flora of any area or any taxonomic group, or based 
on a species list (Flora of Carolina Beach State Park) 

• Keys auto-simplify 

• Waif exclusion (or “graying”) 
• With or without maps (regional or customized) 
• Pictures, line drawings, or neither 
• Custom information for an area (Shenandoah, 

Delaware) 
• Wetland status, FQI (CoC), Grank, Srank, etc.  



• https://ncbg.unc.edu/research/unc-
herbarium/floras/ 

• 10,791 Species 
• 2,007 Pages 
• 7,367 downloads since 10/20/2020 
• 5 Physiographic Regions 

• Appalachian 
• Eastern Coastal Plain 
• Interior Low Plateau and 

Interior Highlands 
• Southern Coastal Plain 
• Florida 

• 25 States:  AL, AR, DE, FL, GA, KY, 
LA, MD, MS, NJ, NC, PA, SC, TN, VA, 
WV, DC, and parts of TX, OK, MO, 
KS, IL, IN, OH, and NY 
 

Flora of the 
Southeastern 
US 

Presenter
Presentation Notes
Funding to support the Flora – work on the flora itself, but especially “a great app (and associated web page) with rich and current information and imagery that would empower professionals (like Natural Heritage Programs, Southeastern Grasslands Initiative, etc.) and citizen scientists to find and conserve the region’s remaining biodiversity”.

The Flora covers the biogeographic region of the moist, relictual, unglaciated southeastern North America: south of the glacial boundary and east of the “dry line” to the west that marks a marked floristic boundary to the Great Plains prairies to the northwest and the Madrean woodlands and scrub to the southwest.  By states, this means that coverage includes the states of Alabama, Arkansas, Delaware, Florida, Georgia, Kentucky, Louisiana, Maryland, Mississippi, New Jersey, North Carolina, Pennsylvania, South Carolina, Tennessee, Virginia, West Virginia, and the District of Columbia, and parts of Texas (the eastern Pineywoods, Coastal Prairies, Cross Timbers, Blackland Prairies, and South Texas Sand Sheet), Oklahoma (eastern Interior Highlands and Cross Timbers), Missouri (southern Interior Highlands), and Illinois, Indiana, and Ohio (southern unglaciated portions



27 Floras available for download 

https://ncbg.unc.edu/research/unc-herbarium/flora-
request/ 

 

https://ncbg.unc.edu/research/unc-herbarium/flora-request/�
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Floras, 
apps, 
guides,… 

 



 



App features 
• Three ID methods (plus combinations) 

• Dichotomous keys with embedded images (!) 
• Graphic / polyclave / flexible entry keys 
• Artificial Intelligence (via iNaturalist?) 
• From any set of species, then jump to custom dichotomous 

key of remaining species, or to AI 
• Images:  2-5 photos per species, illustrating important 

features 
• Traditional information 

• Habitats, maps of distribution, native/nonnative, taxonomic 
discussion 

• Clickable illustrated glossary  
• Ability to create site species lists by ‘clicking’: LITU 
• Less-traditional information 

• Wetland status, CoC / FQI values, Grasslandiness ratings, 
invasiveness ratings, GRanks and Sranks, synonymy 
“crosswalk” 



Graphic key (polyclave or multiple 
access or flexible key) 
• Enter easily observable information about the 

plant, and let the computer do the sorting 
• Enter from menu: 

• In unglaciated montane Pennsylvania 
• Growing in a wet place 
• Broad-leaved woody plant 
• A shrub (not a tree) 
• Leaves opposite 
• Leaves compound  
•  you’ve gone from 10,000 possibilities to 2 



Derivative and collaborative projects 
• Weakley, Ludwig, & Townsend, 2013, Flora of Virginia 
• McAvoy, Highland, & Weakley, Flora of Delaware 
• Witsell, Baker, Ogle, Soteropoulos, and Weakley, Guide 

to the Flora of Arkansas 
• Medley & Weakley, Flora of Georgia 
• Bridges & Weakley, Ecological Flora of Florida 
• Legal basis for Pennsylvania’s state listing of rare, 

threatened and endangered species 
• Flora of Shenandoah National Park 
• Flora of the National Park Service CUPN Network Units 
• Flora of Little River Canyon National Preserve 
• Etc… 
 

 



Flora of 
Virginia App 

• Graphic “key” 
• Dichotomous keys 
• Lots of illustrations 
• Geographic filtering by 

county 
• Nearly all content from 

the Flora of Virginia book   
• $19.99 
• iOS and Android 

 













 



 

Wildflowers of the 
Atlantic Southeast 

Laura Cotterman 
Damon Waitt 
Alan Weakley 



“We do the hard work, so you 
won’t have to” 
 

Or, actually:  “We try to give you better 
tools to make your hard work more 
effective, efficient, and fun” 



But, here’s the REST of the goal… 

 



Learning and Teaching 

PLANTS TO THE 
PEOPLE! 



Building a 
community of… 
• Magizoologists 
• Plant Wizards 
• Data Mages 
• Biodiversity Explorers 
• Phytophylophilosophers 
• Conservation Persuaders 
• Transformational 

Diversifiers 
• Protectors of the Real 

World 
• Just Plain Folks (Who Care) 

 



 



Diversity,  
resilience,  
learning,  

place,  
conservation 

Alan Weakley 
UNC Herbarium (NCU), North Carolina Botanical Garden 

University of North Carolina at Chapel Hill 



Plant species diversity 

 



Plant family diversity 

 



Plant narrow endemics 
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Tree diversity 

 



Paleodicot diversity 

 



Native grass diversity 

 



Clinton N. Jenkins, IPÊ-Instituto de Pesquisas Ecológicas 
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Geology 

 



Elevation (in part a surrogate for temperature) 
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Guyette, Stambaugh, Dey, Musica. 2012. Ecosystems 

Presenter
Presentation Notes
Rich Guyette’s recent map is far better than anything LANDFIRE has yet offered in terms of the bog picture.  This map is critical for the immediate future of pyrodendrochronology   We will be validating this map and looking at how dendrochronologists can use it in interpreting their results to dendrochronology consumers.
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Late 
Cretaceous 
(75 mya)  

67 

• Ron Blakey.  Paleogeography and Geologic 
Evolution of North America.  
http://jan.ucc.nau.edu/~rcb7/nam.html 

 



Generalized vegetation patterns …  



DIVERSITY 



Permutational 
combinatorial 
diversity! 

 



 



 

DIVERSITY is local in space 



DIVERSITY is local in time 

73 



Cold and moist 

Warm and 
moist/dry 
(mostly) 

Warm 
and dry 

Hot and wet/seasonally dry 



Changes have happened … 
Changes are a-comin’… 

 



Resilience 

 



 



Different approaches to judge 
resilience 
• Model the environment (climate, substrate, etc.)  

and compare to the existing “envelope” of a species 
(Species Distribution Models = SDMs) 

• Representation of “biophysical units” (substrate, 
elevation gradients) and plan for conservation of 
those units 

• Conserve areas with maximum heterogeneity 
judged helpful in climate change scenarios 
(elevation gradients) 

• Attention to size, connection, corridors (the more 
of all, the better) 



 



“Past Performance Is Not An 
Indicator Of Future Results” 

Except, in biogeography,  
perhaps it is.   



Noss et al. 
2014 

• The World’s 35th Biodiversity 
Hotspot 



Plant family diversity 

 



Paleodicot diversity 

 



Biodiversity hotspots – let’s listen 
to the organisms 
• Biogeography and resilience 
• Do biodiversity conservation where there’s 

biodiversity 
• There is no shame in standard sites 

 
 



Resilience, connectivity, corridors… 

• Let the “elements of biodiversity” tell you 
what’s resilient! 

• Connectivity and corridors need careful 
consideration (corridors require destinations 
and a realistic assessment that they can be 
used for the positive purposes intended) 

• “postage stamps”= mini-arks of biodiversity 
laid out across the landscape 



 



 



Paleodicot diversity 

 



Sea 
level 
rise  



Geum radiatum 
(Mountain Avens; 
Rosaceae) 



• High Elevation communities of the Southern Blue 
Ridge at peril 

• They’ll be pushed off the tops of the mountains by 
cloud immersion failure and everything will go 
extinct 



But… “we don’t know Jack…” 

• We know nothing about the species biology of the high 
elevation endemics 

• They’ve been through hotter and drier already -- since 
even the last glaciation 

• Although most are of northern lineages, they’ve been 
steadily evolving …  



 



Note the often RAPID evolution in 
plants! 
• Within generations (centuries or faster) if under 

strong selective pressure and if there is genetic 
diversity for selection to work on… 



 



“When the dynamics of 
history… are incorporated [we 
appreciate that ] what we are 
actually or additionally doing 
is setting aside way stations. 
The biotas within these sites 
will be temporary because of 
both anthropogenic and non-
anthropogenic causes. From a 
geologic perspective, 
ecosystems of varying 
composition will be passing 
through them and at an ever-
quickening pace. The essential 
point is that these way 
stations be available in the 
future to accommodate the 
new arrivals.” 



 



Learning and Teaching 

PLANTS TO THE 
PEOPLE! 



“Not your Grandfather’s 
Field Manual”: 

Taxonomy, Floras, Apps, 
and Data Tools 
for Biodiversity 

Conservation in the 
2020s 

The Southeastern Flora 
Team at NCBG 

 



Taxonomy matters: avoiding both Type I 
and Type II errors in conservation 

• The conservation of biodiversity is urgent 
• We have limited resources (of all kinds) for land 

conservation and species conservation, and we 
need to apply those resources as strategically and 
effectively as possible 

• Type I error: we falsely DO NOT recognize a species 
as “good” that is, and therefore take no action to 
conserve it  

• Type II error: we falsely DO recognize a species as 
“good” that isn’t, and waste resources (of all kinds) 
on its conservation 
 



“The Flora” 
(“Mycota”, 
“Fauna”) 

• The plants in an area, state, or region 
• A BOOK about the plants in an area, state, or region 

-- as a TOOL and practical, useful summary of 
information (often identification keys, names, 
description, habitat, distribution) 



Not your 
grandparent’s… 

• Taxonomy 
• Flora (the set of plants in an 

area) 
• Flora (a book about the set of 

plants in an area) 
• A.I. and “Flora tools” 
• Biodiversity “elements” for 

conservation 
 



Lumping and splitting 
of genera and 
families… 

 



C. novae-angliae Species Complex  
ç 



Trichostema suffrutescens 

Trichostema setaceum 

Trichostema dichotomum 

Trichostema nesophilum 

Trichostema sp. 2 (“floridanum”) 

Trichostema sp. 3 (“fruticosum”) 

Trichostema sp. 4 (“latens”) 
Trichostema sp. 5 (“bridgesii-
orzellii”) 

Trichostema sp. 6 (“gracile”) 

Trichostema sp. 7 (“hobe”) Trichostema sp. 8 (“microphyllum”) 

Trichostema 
suffrutescens 
complex 

Trichostema 
dichotomum 
complex 
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All photos by R. Kevan Schoonover McClelland 

Trichostema (Blue Curls) new species…  -- Kevan 
Schoonover McClelland 



Marshallia legrandii  
(Oak Barrens Marshallia) 



Here’s (part of) the goal…  Reinventing 
“the Flora” as a 21st Century Tool for 
biodiversity inventory… 
• Make it as easy as possible for a wide diversity of 

people to correctly identify and learn basic 
information about any of the 10,730 plant species 
in the Southeast 

• Current and constantly updated with the latest 
warranted taxonomy 

• Completely crosswalked to other floras and monographs 
• Conservation focused 
• Technical jargon minimized 
• Visual (photos, maps) 
• Using modern technology wisely and well 

 



Flora of the Southeastern United 
States Project 

• Collaborative (ca. 500-1000 individuals have contributed 
treatments, edits, locations, suggestions) 

• Open access 
• Scientifically rigorous 
• Kept current based on latest scientific literature (> 7000 

references) and other information (including citizen 
science) 

• Supported by diverse funding (private, NGO, state, 
federal) 
 



Flora tools for all 
• Updatability 

• Information that changes can be revised 
• Current taxonomy and with crosswalk to alternative systems 

• Information useful to the biodiversitarian 
• Keys based as much as possible on vegetative features 
• Alternative ID tools to dichotomous keys (multiple access  

keys, illustrated keys, Machine Learning / Artificial 
Intelligence) 

• Traits 
• GRanks and SRanks (NatureServe) 
• Wetland status, Coefficients of Conservatism (CoC) / 

Floristic Quality Index (FQI), Invasiveness status 
• Heliophily ratings (HR) / Grasslandiness Index (GRI) 
• Ability to create species lists 

 



Dichotomous keys 
• Be defiant against the saying:  “keys are written by 

those who don’t need them for those who won’t be 
able to use them” 

• Design keys to work throughout the growing season, 
relying only as necessary (and as late in the key as 
possible) on transitory characters of flower and fruit  

• Minimize unnecessary technical language that acts as a 
barrier to protobotanists:  vallecular, porrect, 
persicicolor… 

• Don’t follow strict system of “key to the family, then key 
to the genus, then key to the species, then key to the 
variety” -- juxtapose plants that are similar even if not 
closely related (Cassytha v. Cuscuta; Podophyllum v. 
Diphylleia v. Hydrastis; Polygonatum v. Uvularia v. 
Streptopus v. Maianthemum v. Prosartes) 

• In other words -- a Flora BY Field Botanists FOR Field 
Botanists 

 



Gymnocarpium 
appalachianum vs. G. 
dryopteris 
• 1 Sessile basal basiscopic pinnule of the 

proximal pinnae with basal basiscopic 
pinnulet shorter than the adjacent 
pinnulet; pinnae of the second pair of 
pinnae sessile, with basal pinnules 
shorter than the adjacent pinnule (or 
second basal pinnae rarely stalked); 
spores 27-31 μm in diameter............... 
……………Gymnocarpium appalachianum 

• 1 Sessile basal basiscopic pinnule of the 
proximal pinnae with basal basiscopic 
pinnulet more or less equal in length to 
the adjacent pinnulet; pinnae of the 
second pair usually sessile, with basal 
pinnules more or less equal in length to 
the adjacent pinnule; spores 34-39 μm 
in diameter....Gymnocarpium dryopteris 





Dream Team – floras, apps, website for 
the full region and state by state 

• Michael Lee, Data Scientist 
• Katie Gibson, App Developer 
• Derick Poindexter, Plant Systematics Researcher 
• Chris Ludwig, Botanist 
• Scott Ward, Botanist 
• Eric Ungberg, Botanist 
• Dax Ledesma, Computer Scientist (Artificial Intelligence / Machine Learning) 
• Bruce Sorrie, Botanist 
• Richard LeBlond, Botanist 
• Milo Pyne, Botanist 
• Brandon Fuller, Botanist 
• Wes Knapp, NatureServe Chief Botanist 
• Carol Ann McCormick, Herbarium Curator 
• Alan Weakley, Lead 
• photographers across the region 
• many other collaborators and contributors across the region 



Funding and collaborations 
• NatureServe and Heritage Programs 
• National Park Service (regional office and various Networks) 
• Mount Cuba Center 
• Southeastern Grasslands Initiative 
• Flora of Virginia Foundation 
• State governments (AR, GA, NC, PA, VA, etc.) 
• A private conservation philanthropist and other UNC 

Herbarium / NC Botanical Garden donors 
 

WE WELCOME ADDITIONAL COLLABORATIONS AND 
PROJECTS! 
weakley@unc.edu  

mailto:weakley@unc.edu�
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Flexafloras, Florulets, Florulas 

• Flora of any area or any taxonomic group, or based 
on a species list (Flora of Carolina Beach State Park) 

• Keys auto-simplify 

• Waif exclusion (or “graying”) 
• With or without maps (regional or customized) 
• Pictures, line drawings, or neither 
• Custom information for an area (Shenandoah, 

Delaware) 
• Wetland status, FQI (CoC), Grank, Srank, etc.  



• https://ncbg.unc.edu/research/unc-
herbarium/floras/ 

• 10,791 Species 
• 2,007 Pages 
• 7,367 downloads since 10/20/2020 
• 5 Physiographic Regions 

• Appalachian 
• Eastern Coastal Plain 
• Interior Low Plateau and 

Interior Highlands 
• Southern Coastal Plain 
• Florida 

• 25 States:  AL, AR, DE, FL, GA, KY, 
LA, MD, MS, NJ, NC, PA, SC, TN, VA, 
WV, DC, and parts of TX, OK, MO, 
KS, IL, IN, OH, and NY 
 

Flora of the 
Southeastern 
US 

Presenter
Presentation Notes
Funding to support the Flora – work on the flora itself, but especially “a great app (and associated web page) with rich and current information and imagery that would empower professionals (like Natural Heritage Programs, Southeastern Grasslands Initiative, etc.) and citizen scientists to find and conserve the region’s remaining biodiversity”.

The Flora covers the biogeographic region of the moist, relictual, unglaciated southeastern North America: south of the glacial boundary and east of the “dry line” to the west that marks a marked floristic boundary to the Great Plains prairies to the northwest and the Madrean woodlands and scrub to the southwest.  By states, this means that coverage includes the states of Alabama, Arkansas, Delaware, Florida, Georgia, Kentucky, Louisiana, Maryland, Mississippi, New Jersey, North Carolina, Pennsylvania, South Carolina, Tennessee, Virginia, West Virginia, and the District of Columbia, and parts of Texas (the eastern Pineywoods, Coastal Prairies, Cross Timbers, Blackland Prairies, and South Texas Sand Sheet), Oklahoma (eastern Interior Highlands and Cross Timbers), Missouri (southern Interior Highlands), and Illinois, Indiana, and Ohio (southern unglaciated portions



27 Floras available for download 

https://ncbg.unc.edu/research/unc-herbarium/flora-
request/ 
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Floras, 
apps, 
guides,… 

 



 



App features 
• Three ID methods (plus combinations) 

• Dichotomous keys with embedded images (!) 
• Graphic / polyclave / flexible entry keys 
• Artificial Intelligence (via iNaturalist?) 
• From any set of species, then jump to custom dichotomous 

key of remaining species, or to AI 
• Images:  2-5 photos per species, illustrating important 

features 
• Traditional information 

• Habitats, maps of distribution, native/nonnative, taxonomic 
discussion 

• Clickable illustrated glossary  
• Ability to create site species lists by ‘clicking’: LITU 
• Less-traditional information 

• Wetland status, CoC / FQI values, Grasslandiness ratings, 
invasiveness ratings, GRanks and Sranks, synonymy 
“crosswalk” 



Graphic key (polyclave or multiple 
access or flexible key) 
• Enter easily observable information about the 

plant, and let the computer do the sorting 
• Enter from menu: 

• In unglaciated montane Pennsylvania 
• Growing in a wet place 
• Broad-leaved woody plant 
• A shrub (not a tree) 
• Leaves opposite 
• Leaves compound  
•  you’ve gone from 10,000 possibilities to 2 



Derivative and collaborative projects 
• Weakley, Ludwig, & Townsend, 2013, Flora of Virginia 
• McAvoy, Highland, & Weakley, Flora of Delaware 
• Witsell, Baker, Ogle, Soteropoulos, and Weakley, Guide 

to the Flora of Arkansas 
• Medley & Weakley, Flora of Georgia 
• Bridges & Weakley, Ecological Flora of Florida 
• Legal basis for Pennsylvania’s state listing of rare, 

threatened and endangered species 
• Flora of Shenandoah National Park 
• Flora of the National Park Service CUPN Network Units 
• Flora of Little River Canyon National Preserve 
• Etc… 
 

 



Flora of 
Virginia App 

• Graphic “key” 
• Dichotomous keys 
• Lots of illustrations 
• Geographic filtering by 

county 
• Nearly all content from 

the Flora of Virginia book   
• $19.99 
• iOS and Android 

 













 



 

Wildflowers of the 
Atlantic Southeast 

Laura Cotterman 
Damon Waitt 
Alan Weakley 



“We do the hard work, so you 
won’t have to” 
 

Or, actually:  “We try to give you better 
tools to make your hard work more 
effective, efficient, and fun” 



But, here’s the REST of the goal… 

 



Building a 
community of… 
• Magizoologists 
• Plant Wizards 
• Data Mages 
• Biodiversity Explorers 
• Phytophylophilosophers 
• Conservation Persuaders 
• Transformational 

Diversifiers 
• Protectors of the Real 

World 
• Just Plain Folks (Who Care) 

 



 



 







Place 
• A sense of place and landscape 
• “Natural Heritage” and Cultural Heritage 
• Urban and rural 
• Conservation and conservatives 

 



 



 



Cultural diversity of the South 

• Different foodways 
• Different folkways 
• Different landways 
• But commonalities as well… 

 



 



 



Rural and urban 

 



 



Urban rural 

 



 



CDC:  “Preventing Tick Bites on 
People” 
• Know where to expect ticks. Ticks live in 

grassy, brushy, or wooded areas, or even on 
animals. Spending time outside walking your 
dog, camping, gardening, or hunting 
could bring you in close contact with ticks. 
Many people get ticks in their own yard or 
neighborhood. 

• Avoid Contact with Ticks 
• Avoid wooded and brushy areas with high grass 

and leaf litter. 
• Walk in the center of trails. 

 
 



 



Bumperstickers 
seen in NC ca. 
1970s-1990s 

“Honk if you’re from Carolina, 
moo if y’all f’um State” 
“Hunters and fishermen – the 
first conservationists and still 
the best” 



Conservation is conservative 

• Conserving the past and basing the future on it 
• Reserving precious and irreplaceable resources for 

future generations 
• Stewarding {God’s} {evolution’s} creation 
• Behaving cautiously about losing precious parts [“If 

the biota, in the course of aeons, has built 
something we like but do not understand, then 
who but a fool would discard seemingly useless 
parts? To keep every cog and wheel is the first 
precaution of intelligent tinkering” – Aldo Leopold]  



Alphabet Soup 
• USESA (1973).  Senate 92-0; House 390-12. 
• LWCF reauthorization (Dingell Conservation, 

Management, and Recreation Act, 2019).  Senate 
92-8; House 363-62 

• LWCF funding. Great American Outdoors Act. 
Senate 73-25; House voice vote. 

• RAWA (Recovering America’s Wildlife Act) 2022….. 
House 231-190; Senate? 

• RSGCN (Regional Species of Greatest Conservation 
Need).  In development 

• SWAPs (State Wildlife Action Plans).  NC adding 
plants… 



 



 



 



The Bitter Southerner 



Conservation 

• The long game… 
• The critical next decades… 



Jenkins et al. 2015 

 



Alteration and Conversion 

 



 
 

THE GREAT TRIAGE 

The Three DOMAINS 
 

 Domain 1: Natural areas, with the potential for full restoration  
Nothing short of full restoration across these lands will provide for survival of most 
or all our native species of birds, plants, and animals (from the largest National 
Forest down to the smallest local preserve) 

 

 Domain 2:  Multifunctional Landscapes (or “Working Landscapes”) 
 

 Domain 3:  Lands Fully Converted to meet human wants and needs 
 

Presenter
Presentation Notes
The conservation community has no clear direction on dealing with mass extinction and failure to understand Domain 1 & 2 is the reason.  What is missing from the current nationwide conservation conversation is the realization that all of our species coevolved with fire and we will lose more than half the species in North America if we fail to restore natural fire frequency on sufficient lands to support them (perhaps a minimum of 10% of the continent) 



Domain 3:  
San Francisco, 
Shanghai, Kuwait Gowdy & O’Hara 1997 

Presenter
Presentation Notes
“There is no natural resource that when exhausted cannot be replaced”: for some that includes species and ecosystems (Gowdy & O’Hara 1997)	



Also Domain 3:  
Standard Row 
Crop Agriculture 
& Intensive 
Silviculture   

Presenter
Presentation Notes
How many species can you see in these photos?



The Nature Conservancy’s Matador Ranch in Montana 
 
Domain 2: Multifunctional Landscapes = “Working Landscapes” 
(Includes most Novel Ecosystems and the New Ecology) 

A socio-economic approach to conservation.  60,000 acres and 266,000 acres under voluntary conservation easements with local ranchers 

Presenter
Presentation Notes
A socioecologic approach.  Regularity: cattle – no spot is spared.  Bison irregular coverage, irregular frequency.  As NPR likes to say working for “a just, verdant and peaceful world” All very good but Domain 2 lands will do nothing for 50% of species diversity. 



Domain 1 – Round Bald 
(USDA Forest Service) 

Presenter
Presentation Notes
This is what fire integrity looks like.  Grazed by elk, cattle excluded, fire frequency maintained by lighting.  The increased lightning season, far from being a disaster here, has simply begun to restore the natural fire frequency of 5-12 years.  ECHIANG, purple prairie clover



 



NPP, and space and resources for 
other species 
 



 



 



 



 



 



Resilient Diversity  
• The ancient lineages of the Southeast’s biodiversity 
• Where that ancient biota came from, and hope forward 
• The evolutionary virtues of habitat archipelagos in deep time 

(why natural fragmentation can be good and why we can 
work with recent human fragmentation)  

• The urgency of naming new species (taxonomic research) 
change the agenda!  We can’t conserve what we don’t know 
exists… 

• Important biodiversity is all around us: the remnants we drive 
past every day and do not even see – roadsides and 
powerlines are nodes to expand from 

• Patch habitats as biodiversity bombs left scattered over the 
landscape – a landscape prepared for any future possibility 
(because it has been shaped by every past possibility) 

• Resilient and diverse people can do resilient and diverse 
conservation! 
 



HERS 
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Coastal Plain  
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