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Temporal Components
of Modern Biodiversity

What is the role of history in shaping modern
biodiversity?

(i) plant and microbial codiversification

(ii) geographic patterns of variation in
community diversity, structure, and function
(iii) the relative roles of historical constraints
and local adaptation in shaping community

and ecosystem species, genetic, and
functional diversity



* EA-ENA forests provide an excellent system to examine
the link between biodiversity and ecological function,
within the context of a shared geographic and

phylogenetic history.

Fig. 1. Approximate geographic distribution of genus Liriodendron.



Questions to be Addressed: @

Evolution of landscape diversity and function
in the disjunct forests of EA & ENA

* Phylogenetic Diversity

Phylogenetic
Diversity

* Genetic Diversity
* Functional Diversity
* Climate Change
* |Integration

Genetic
Diversity

Functional
Diversity



EA-ENA Disjunction Community Phylogenetics
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Integrating Plant and Microbial Phylogenetics
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Are phylogenetic patterns congruent?



Integrating Phylogenetics and Plant Trait Data
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Integrating Phylogenetic, Genetic, and
Functional Data over Space and Time
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Sampling Design

 6sites in eastern US, 4 sites in China

At each site:

— Plant traits for 20 species of disjuncts (5 individuals)
(mostly canopy trees)

— Subset of traits for 100 additional species
— 20-30 species for phylogenetics of disjuncts
— Up to 300 species for community phylogenetics

— Microbial sampling: 4 soil cores + leaves for same
individuals scored for plant traits

— Mapping of canopy trees via Remote Sensing



n e ’ n neon Data
C Solely funded by the

S
‘,I,\ F:: National Science Foundation Search

National Ecolog cal Observatory Network

DATA & RESOURCES SCIENCE DESIGN LEARN & EXPERIENCE

'-cologlcal Observatory Network is a
continental-scale observation system forexamining ecologmal
change over time.

INFORMATION FOR RESEARCHERS »




NEON Sampling Locat

y Planting Creek.
Wind River Dxgerimental Forest

AVy Rosd
Trayet )

12 - Northern Rockies

McRae Creek Aquatic
Relocatable and STREON

16 - Pacific
Northwest

15 - Great Basin

17 - Pacific
: ‘Southwest
Aquatic Core and STREON

e Targel ] oo Aquatic Retecatable
Sosprcorshidle

Remer Teakestie

Pocific Oceon

14 - Desert
Southwest

Wecowerth

Nocthers Great Plains Research Laboratory AA

A Bozemas Creek
Bozeman, v £
A Paradie Vatey, MY

Backtall Deer Creek (O] vetiowsane Nocthern Rasge

.~ Rid Butte Creek

Relccatable AKX, Red Butte Canyon
Sesearch Natural Ares
Onagub Autt

Wt St. Lowls Creek 7%
Fraser Experimental Focest |

A vorr

13 - Southern Rockies
& Colorado Plateau

Sycamace Creeh Aquatic Core and STRION

Ao

o

Ia: oo it Ovtervatory

Carboo Creek at Poker Flats <0 €104

Mcuatic Coce and STRES

Foke )

R
19 - Taiga A

A oo sunciib

A reioiore

th 8113 Lepenmentalfangs.

9 - Northern Plains

Central PLainy Lipecimental Kange

A vorth ey, €O

/ Coms Creek

Ariharee Rivee

Kiegs Creek Aquatic

. o Lake
R Gk ot vt
Prace Potoole
Untversty of Natre Oase S
Coviarnmestal Researcn Contor (& Crampton Lake
Stetgerwaldt Land Services ‘..\M*MK Relocatable
Trecharen

5 - Great Lakes

- Prairie Peninsula

NeDomell Creek | ¥ s Prairie Biosgical iatian

A Unrversity of Xansas Fiess Station

Core and STRZON

10 - Central Plains

Kiewme Fange Researcs Station ak

So.h Pond at Kiemme

A s ot

11 - Southern Plains

HAWAI

Gulf of Mexico

Aesnian trpeymemat Fec

1 - Northeast:

Blandy Eiperemestal farm
SmiEnsonian Conselra NS/ oy ¢
Aquatic Relocatable and STREON

7 - Appalachians & V tain Lake Bislogical Sation
Cumberland Plateau

J | remians. 2 - Mid-Atlantic

/ Core 3nd STREON
S LeConte Creex.

Fontalos Nations! Park

West Brareh Brgeion Sice

Sawesill Brook

2 it Brook Conservation
lies - Burtington, VA

LR

hoedan Envirsamental Research Center

Atlontic Oceon

NEON Aquatic

NEON Core A NEON Relocatable




Functional Diversity: Plants @

Plant Functional Traits: physiological, morphological,
chemical, and ecological characteristics of plants

— primary determinants of C and nutrient cycling and of fluxes
of energy and matter between terrestrial ecosystems and the
atmosphere

Leaf mass per area (LMA); seed size;
maximum height; wood density;
concentrations of C, N, P, and lignin in
live and senesced leaves

Linkages between plant phylogenetic and
functional diversity, microbial diversity,
and ecosystem function

Functional consequences of the EA-ENA
disjunction




Community Phylogenetics

* Analyses of community
structure and
phylogenetic diversity at
multiple scales
e Random samples of 300

species
* Vegetationcommunities

Vegetation Communities of the
Ordway-Swisher Biological Station
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2016 NEON Flying Schedule
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Using NEON Remote Sensing Data

Mapping crowns at OSBS (FL)



Using NEON Remote Sensing Data

Mapping crowns at OSBS (FL)




Chinese Ecosystem Research Network
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Connecting Specimens, Trees, Tools

|D|GB|D

Itgthgt ed Biocollectio

U Tree of Life

@ Lifemapper ARBOR

B revolutionary workflows




