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Phenological Data from Labels and Images

•Connections between ecology and phylogeny

•Using specimen images as sources of traits
• e.g., phenology

• Other traits from image

• Traits from text on label

•Our example from Eastern Asia – Eastern North 
America



Specimens as a Source of Trait Data



Phenology:  Bud Burst, Flowering, Fruiting 

NPN, www.sbs.utexas.edu, www.sites.psu.edu

http://www.sbs.utexas.edu/
http://www.sites.psu.edu/


Phenological Data from Labels and Images

Phenological data – as described in label notes

“tree in full fruit…”

or from image itself



Phenology:  Engaging Citizen Scientists

CrowdCurio, in

Willis et al. 2017

Notes from Nature

Guralnick, Allen, et al.



Machine Learning: Herbarium specimens

Classifying German trees to species

Leaf shape, venation

85% accuracy

Traits from Labels, Images, & Text

Unger et al. 2016



Phenology:  Images & Machine Learning

BIODIV. DATA MACHINE 
LEARNING

NATURE
OBSERVERS

Plant ID; P. Bonnet et al. Ellwood, Nelson, Pearson, 

Sweeney, Soltis et al.



Machine Learning:  Phenology

Automated scoring:

vegetative

flowering

fruiting



Plant Functional Traits

Limited data:
• species

• traits

• individuals



Traits from Labels, Images, & Text
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Traits from Labels, Images, & Text
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Traits from Labels, Images, & Text



Traits from Labels, Images, & Text

• Correlations of plant 

functional traits

• Over- and 

underdispersion of traits:

– Are traits 

phylogenetically 

conserved or broader 

properties of 

communities?

– Implications for long-

term health of 

communities


