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Presentation Notes
Thanks to a new program at NSF, more and more US collections are going online. UF is now home to iDigBio, the national center for digitization of biodiversity collections, which has the mission of coordinating digitization and databasing of US collections. iDigBio ingests, serves, and integrates data, such as locality information, date of collection, and images, from all natural history collections in the country.
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Heterogeneous Data 



•Assembling data

•Data management and sharing

•Taxonomic names

•Patchy data

• Issues of scale: resolution, analysis

•Data integration

Challenges in Linking Heterogeneous Data



•Florida phylogenetic diversity

•Niche evolution in polyploids

•Ancient hybridization

•Phenology

•Traits from labels and images

•Spatial distribution of genome sizes

Examples



Florida Phylogenetic Diversity

Julie Allen, Charlotte Germain-Aubrey, 
K. Neubig, L. Majure, R. Abbott, M. Whitten, N. Barve, H. Owens, 

J. M. Ponciano, B. Mishler, S. Laffan, R. Guralnick, D. Soltis

Integrating herbarium specimen data, 
ENM, and phylogeny



Florida Phylogenetic Diversity

Modeling the Distribution of Species
• Location information and environmental data
• Maxent to model the range of each species
• For Florida plants:

• 1,490 plant species (of 4100 species)
• >511,000 georeferenced points (GPS)
• Environmental features:  temperature, precipitation, soil, etc.



Florida Phylogenetic Diversity

1,490 species (37%)
685 genera (44%)
185 families (78%)
rbcL, matK
GenBank & new
RAxML
Dated with r8s    

Florida Plant 
Phylogeny

Kurt Neubig



Florida Phylogenetic Diversity

Species list at each pixel
Generated from ENMs

8,045 
pixels/communities

16 km2 per pixel

Phylogenetic Diversity:
≈ sum of branch lengths 



Florida Phylogenetic Diversity



Florida Phylogenetic Diversity

Latitudinal patterns



Florida Phylogenetic Diversity

Clustering vs. overdispersion



Florida Phylogenetic Diversity

Human population density



Florida Phylogenetic Diversity: 
Communities
Do levels of phylogenetic diversity vary among 
communities?

Johanna Jantzen



572 plant taxa
matK and rbcL
ML phylogeny      

reconstruction (RAxML)
PD calculations for 14 

communities (Biodiverse)

Florida Phylogenetic Diversity: 
Communities

Johanna Jantzen



Johanna Jantzen

Florida Phylogenetic Diversity: 
Communities
Phylogenetic diversity for 14 communities 
at OSBS:  PD varies among communities



Niche Evolution in Allopolyploids
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Niche Novelty
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Blaine Marchant

Marchant et al. 2016



Asplenium rhizophyllum
(2n)

Asplenium montanum
(2n)

Asplenium pinnatifidum
(4n)

Polyploidy

+
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Niche Evolution in Allopolyploids

Niche Intermediacy 
Breadth: Parent < Polyploid < Parent
Overlap: Polyploid > 0.3 

Blaine Marchant

Nickrent, D.L. et al. 2006 
onwards. PhytoImages.
http://www.phytoimages.siu.edu

Dryopteris celsa

Marchant et al. 2016



Niche Evolution in Allopolyploids

•13 allopolyploids & parents
•Niche intermediacy:8
•Niche contraction: 2
•Niche expansion: 2
•Niche novelty: 1

•More cases are needed! Asplenium rhizophyllum
(2n)

Polyploidy
+

Blaine Marchant

Marchant et al. 2016



Ancient Hybridization:  Heuchera

Ryan Folk



Ancient Hybridization:  Heuchera

• Ancient chloroplast transfer: Mitella to Heuchera
• Species groups are currently allopatric
• How was hybridization/cp transfer accomplished?

Ryan Folk



Ancient Hybridization:  Heuchera

• Abiotic niches:
• 12 climatic & environmental variables

• Ancestral niche reconstructions
• Projected niches into the past
• Biogeographic analyses

• Northern California the most 
likely region of overlap

• Pleistocene, LGM

Ryan Folk



Phenology:  Flowering, Fruiting, Bud Burst

Willis et al. 2017



Phenology

Integrating herbarium specimens with field notes, images, etc.

Willis et al. 2017



Traits from Labels and Images

Phenological data – as described in label notes
“tree in full flower…”

or from image itself:

CrowdCurio, in
Willis et al. 2017



Traits from Labels and Images

The need for standards and ontologies…
Plant Phenology Ontology

Willis et al. 2017



Machine Learning: Herbarium specimens
Classifying German trees to species
Leaf shape, venation
85% accuracy

Traits from Labels and Images

Unger et al. 2016



Traits from Labels and Images

Connect to ecology/phylogeny
Evolution of plant functional 

traits



Spatial Distribution of Genome Sizes

From Tilman & Isbell 2015



Spatial Distribution of Genome Sizes

• Nucleic acids require large 
amounts of N and P; large 
genomes costly to build

• Plants with large genomes 
should be selected against on N-
and P-poor soil, favored on high-
N/P soil

• Park Grass Experiment used to 
test this hypothesis:

• GS of plants in high N+P plots 
higher than in control, N, P 
plots

• Continental scale, GS related to 
soil geochemistry? Guignard et al. 2016



Spatial Distribution of Genome Sizes

Total P

GeoEcoEvo:
USGS Powell Center Working Group
E. Bui, M. Goldhaber, PIs



•Assembling data

•Data management and sharing

•Taxonomic names

•Patchy data

• Issues of scale: resolution, analysis

•Data integration

Challenges in Linking Heterogeneous Data



Linking Heterogeneous Data: 
Connecting Specimens, Trees, Tools

ABI Innovation:  BiotaPhy Project
Connecting resources 

to enable large-scale biodiversity analyses
D. Soltis, P. Soltis, J. Fortes, 
J. Beach, J. Soberon, S. Smith 



Linking Heterogeneous Data: 
Connecting Specimens, Trees, Tools

5 Possible Workflows



Linking Heterogeneous Data: 
Connecting Specimens, Trees, Tools



Linking Heterogeneous Data: 
Connecting Specimens, Trees, Tools



Summary 

•Linking heterogeneous data challenging
• Assembling data
• Data management and sharing
• Taxonomic names
• Patchy data
• Issues of scale: resolution, analysis
• Data integration

•Value of spatial data from specimens

•Promise of images 

•Need for tools, workflows

•Data-driven and hypothesis-driven research
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