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Research @ iDigBio

* Specimen portal
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1DigBio Home Portal Home Search Records Tutorial Publishers Research Tools Feedback

Start Searching Specimen Records  iDigBio Specimen Portal

Press ESC to close auto-complete suggestions.  If you are familiar with our portal's interface, you can start searching Specimen Records.
> If this is your first time here, you might consider browsing our tutorial.

- Our data are based on the Darwin Core and Audubon Core standards.

Specimen Records by Collection Type Media Records by Collection Type
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M Plants: 64.52 %
Lichens: 18.99 %

8 Plants: 16.69 % @ Lichens: 5.23 %

@8 Fungi: 7.02 % @ Fossils: 1.23 % @ Fungi: 10.86 % [ Fossils: 1.23 % y
I invertebrates: 21.49 % @ Invertebrates: 2.68 % i
@B Vertebrates: 34.75 % @B Vertebrates: 0.96 %

Other: 13.59 % | Other: 0.77 %
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Linking Collections to...

Welcome to Morphbank

User: Guest

Phylogeny : n e C.) n

Mational Ecological Observatory Metwork, Inc.

Ecology 2 Polecbiology Datobose

Paleontology
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TreeBASE A Database of Phylogenetic Knowledge
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Linking to GenBank

:_',‘ NCBI Resources [v] How To (V]

;j NCBl | All Databases %] ‘

National Center for
Biotechnology Information

Welcome to NCBI

The National Center for Biotechnology Information advances science and health by providing
access to biomedical and genomic information.

About the NCBI | Mission | Organization | Research | NCBI News

e Examples of the /specimen_voucher information:

/specimen voucher="UAM:Mamm:52179"
/specimen_voucher="AMCC:101706"

/specimen voucher="USNM:field series 8798"

/specimen voucher="personal:Dan Janzen:99-SRNP-2003"
/specimen_ voucher="99-SRNP-2003"




Tracking the Movement of Invasive Species

Where have invasives been introduced, and how quickly
are they spreading?

What is the pattern of spread, and do patterns covary
with other species?

How does climate change affect the spread of invasives?
Can we predict future invasions?




Ecological Niche Modeling: locality information

Callisia graminea &
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grassleaf roseling i

Callisia graminea

Photo by Darryl Searcy
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Responses to Climate Change: past, present, future
Abildgaardia ovata (flatspike sedge)
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Florida Plant Diversity in a Changing Climate

Integrating herbarium specimen data, ENM,
climate change models, and phylogeny

Charlotte Germain-Aubrey




Distributions of Polyploids
and their Diploid Progenitors

* Do polyploids have broader
‘ecological amplitude’ and/or
ranges than diploid parents?

 ENM for polyploids and parents
* Predicted distributions under

models of climate change

— Will polyploids and diploids respond
in similar ways?
Blaine Marchant




Linking to Phylogeny

Home Embed Software
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PhyloJIVE

Links biodiversity data to trees
Joe Miller & Garry Jolley-Rogers
phylojive.ala.org.au/

:‘ ATLASOoF AUSTRALIA

sharing biodiversity knowledge

Species Locations  Collections  Mapping & analysis Datasets Blogs Get involved

Home =» Phylojive

Phylojive

PhyloJive (Phylogeny Javascript Information Visualiser and Explorer) is a web based application that places
biodiversity information aggregated from many sources onto compact phylogenetic trees.

The project is the brainchild of Garry Jolley-Rogers and Joe Miller and was developed by Temi Varghese and
Garry Jolley-Rogers as part of the Taxonomy Research & Information Network (TRIN) — see the original project
page, original code repository and ALA code repository. The ALA has contributed to the PhyloJive codebase to
integrate a number of web services: occurrence data, maps and character data from Identify Life. This work has
been undertaken with help and advice from Joe Miller.

The getting started page outlines the steps for creating a new phylogenetic tree and contains demo data sets that
can be used to get up and running.

A. buxifolia
Source: Australian Plant
Image Index Image by: Macd




PhyloJIVE instance in iDigBio

iDigBio Portal PhyloJIVE Home OpenTree -~ Sample Trees Tutorial Research Tools

Existing Tree: Helianthus

Helianthus tree by Joe
Miller

B Hcliznthus atrorubens

Select another tree:

Helianthus v

Helianthus maximiliani
Helianthus porteri

+ Click the top button to get M Helianthus niveus
the navigation aid

+ Click nodes to get maps
and external services B seiznthiDigBio reported occurrences
+ Try choosing characters naliantheli@nthus petiolaris

(if awvailable) to plot on the
tree; +
= Align-names feature; Helianthus debil ‘ * o
search; set-root; rotate, -

etc.

B cliznthus npe=l--s
*®

Helianthus prae

Helianthus annu

Helianthus argoj

Create New Tree Helianthus anomn

Helianthus dese | maflet | Man dats AE MnenStrestilan contrikotors
DiscoverLife World Map
o™ Atlas of Living Aust. Spat. portal

Helianthus exilis | RlRARARMRgIHelianthus petiolaris

— M Helianthus bolande

Developed by Garry Jolley-Rogers, Joe Miller, and Temi Varghese
Integrates biodiversity data with phylogeny
http://phylojive.acis.ufl.edu/ A. Matsunaga



http://phylojive.acis.ufl.edu/

Connecting Trees, Specimens, Tools, Data

a7 iDicBio

Integrated Digitized Biocollections
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Connecting Trees, Specimens, Tools, Data

EXAMPLE WORKFLOWS:

<

o select clade

@ taxon names

run ecological
niche modeling
(ENM) for all tips

&

RESOURCES:

Lifemapper

» ecological niche modeling

« biodiversity and range
analysis

« visualization

Arbor

« evolutionary models
+ comparative methods
« visualization

Open Tree of Life
« phylogenies

« taxonomy / names

« visualization

iDigBio

+ trait data

« specimen data / images
« fossil data / images

e analyze ENM data
and tree to calculate:

O query

for a pruned
subtree of
species in
area

= shifts in ecological niche
across tree
occurrence

- phylogenetic constraints data

on niche evolution

grid
data

taxon names

o visualize
“dark parts” of
clade—species

review specimens,
score morphology for

with missing species without it
trait data =

T2

T6

traitdatao trees @

9 analyze datato
compute phylogenetic
diversity (PD)
e analyze data to:
» test hypotheses of
character evolution

select area of interest,
query global presence/absence
matrix (PAM) to get species subset

« reconstruct ancestral
states

ngJ
2%
3 [
T4 %
75 %€
T6 2
7%

*-%¢

@) selectclade © analyze data to:

« estimate rates and
test hypotheses of
diversification

o select

clade

occurrence
data

o upload new trees
to improve phylogenetic
resolution

"% ,é

trees,
sampling proportions
(from taxonomy)

@ trees

analyze data to quantify and qualify biodiversity
and co-visualize maps, trees, and geospatial stats




Connecting Trees, Specimens, Tools, Data

RESOURCES:
Lifemapper Arbor
« ecological niche modeling « evolutionary models
« biodiversity and range « comparative methods
analysis - visualization
+ visualization
Open Tree of Life iDigBio
« phylogenies « trait data
« taxonomy/ names « specimen data / images
« visualization « fossil data / images
(_,Q’
<
&
O)
@
select clade R

faxon names

niche modeling
(ENM) for all tips

e analyze ENM data
and tree to calculate:

DDG

I ‘ run ecological

« shifts in ecological niche
across tree

» phylogenetic constraints
on niche evolution




Arbor, OpenTree, and IDigBio
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https://arbor.kitware.com/
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. Lookup nErmes using Op
scope

Ecoped scientific names from iDigBic
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Workflow to get an

scientificname

samplesize

mode

((((Odobenus_rosmarus_ott749644,Martes_americana_ott923116)Caniformia_ott827263,Lynx_canadensis_ott567549)Car
nivora_ott44565, (Blarina_brevicauda_ott5416@, (Sorex_cinersus_ott889586,Sorex_monticolus_ott188334)Sorex_ott22
6394)Soricinae_ott930682)Laurasiatheria_ott392223, (((((Microtus longicaudus_ott9162@@,Microtus pennsylvanicus
_ott340973,Microtus_oeconomus_ott1@51881)Microtus ott2414e5, (Myodes gapperi ott627111,Myodes rutilus ott68619
7)Myodes_ott1@51687), (Peromyscus_maniculatus_ott377525,Peromyscus_keeni_ott1826151,Peromyscus_truei_ott77@866
,Peromyscus_leucopus_ott764828,Peromyscus_boylii_ott1065599))Cricetidae_ott671849,Mus_musculus_ott542509), (Di
podomys_ordii_ott917328,Dipodomys_merriami_ott37456) )Euarchontoglires_ott392222)Boreosutheria_ott5334778;

treeMewickString

J—Drpcdcmys merriami ott37456

LDr‘pndumys ordii ott917328

"query”: {
query_string”™ : {
"default_field" : "order”, ———————Peromyscus boylii ott1065599
"query™ @ "rodentia” |———————Peromyscus leucopus ott764828

Mus musculus ott542509

¥

} Peromyscus truei ott770866
Bl
' “aggregations”: { |——————Peromyscus keeni ott1026151
"I'I'I}"_Egg” H { ————Peromyscus maniculatus ott377525
e,
terms™: { Myodes rutilus ott686197
"field": "scientificname”, —E
" " Myodes gapperi ott627111
size”: 19@

Microtus oeconomus ott1051081

} Microtus pennsylvanicus ott340973

Microtus longicaudus ott910200

Success! Produced the following outputs:
« Workflow to get an induced tree from a configurable iDigBio query treeNewickString

{Sm’ex monticolus ott180334
Sorex cinereus ott809506

A. Matsunaga ..

Workflow to get an induced tree from a configurable iDigBio query treePlot [image]

Blarina brevicauda ott54160
Lynx canadensis ott507549

Martes americana ott923116

-Odobenus rosmarus ott749644


https://github.com/arlin/sample_taxa/tree/master/arbor
https://arbor.kitware.com/

Plant Trait Database

PhotosyntheticPathway
Respiration LeafAr'ea "

PlantLifespan
SLA WoodDensity Gf‘OWtFIFOI“m
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Using Images to Infer Functional Traits

PhotosyntheticPathway
Respiration Le afA rea

PlantLifespan
SLA WoodDensity GrowtﬁForm
PhenologyType LeafN
P

ea PhotosyntheticCapacity
MaxPlantHeight
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Connect to ecology
Evolution of plant functional
traits




Using Images to Infer Functional Traits
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Connect to ecology
Evolution of plant functional
traits
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Many Uses for Specimen Data in Research

« Connections to other resources, e.g. GenBank
« Ecological Niche Modeling
* Integration with phylogeny, e.g. PhyloJIVE

« Complex integration of phylogeny, specimens,
ENM, other heterogeneous data

* Images as sources of traits for ecological studies
* Others???

e Discussion: Future Uses of Data in Research
* Research Applications Working Group




Thank you!
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iDigBio is funded by a grant from the National Science Foundation’s Advancing Digitization of
Biodiversity Collections Program (Cooperative Agreement EF-1115210). Any opinions, findings,
and conclusions or recommendations expressed in this material are those of the author(s) and
do not necessarily reflect the views of the National Science Foundation. All images used with
permission or are free from copyright.
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