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Capturing Biodiversity!

•  Using biodiversity data – landscape level"
– Alpha	  diversity	  
– Beta	  diversity	  
– Species	  co-‐occurrence	  communities	  

"
•  Evolutionary perspective on the landscape"

– Using	  fossils	  to	  date	  the	  evolutionary	  trees	  
– Phylodiversity	  measures	  
	  

•  Climate change"
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Florida!
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Florida!
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coregions denote areas of general similarity in ecosystems and in 
he type, quality, and quantity of environmental resources. This map 
epicts revisions of ecoregions, originally compiled at a relatively 
mall scale (Omernik, 1987), as well as subregions of those 
coregions. Compilation of this map, performed at the larger 
:250,000-scale, was part of a collaborative project between the 
nited States Environmental Protection Agency Environmental 
esearch Laboratory-Corvallis and the Florida Department of 
nvironmental Protection during 1991-1993. Subsequent revisions 
ear the border with Alabama and Georgia were made in 1999 and 
001. However, this map should be considered an interim draft, as 
urther revisions are needed in Florida to make it consistent with 
ore recent state ecoregion projects in adjacent areas and other parts 

f the U.S. The ecoregions  are designed to serve as a spatial 
ramework for environmental resource management: the most 
mmediate needs are for developing regional biological criteria and 
ater quality standards, and for setting management goals for 
onpoint-source pollution. Explanation of the methods used to define 
he ecoregions is given in Omernik, (1995), Gallant et al., (1989), 
nd Griffith et al., (1994).
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Species Distribution Modeling!

•  Reconstructing species distributions"
– museum	  specimens	  	  
–  long-‐term	  monitoring	  data	  
–  to	  generate	  ranges	  for	  use	  in	  biodiversity	  and	  PD	  analyses	  

•  Sampling in 3 EPA regions present in FL"

•  Taxonomic Name Resolution"

•  >30 points per species (10-20 for rare endemics)" "
"372,241 unique points"

1,548	  species	  models	  (38%)	  
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Modeling with historical data!

• Dated	  (year)	  
• Reflect	  distribuFon	  of	  plants	  through	  
recent	  history	  

• Can	  use	  the	  climate	  condiFons	  at	  the	  
Fme	  of	  collecFon	  

• Use	  PRISM	  monthly	  data	  
• Reconstruct	  Bioclim	  layers	  for	  each	  
year	  of	  collecFon	  

Ø  Run	  MaxEnt	  model	  	  
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Flatspike Sedge Scrub Plum 
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What species are 
predicted to reside 
in this point? 
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Alpha diversity!

Averaged Bioclim 
climate data!

Yearly !
climate data!
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Florida communities from models!
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Present Diversity!
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Future Diversity: 2050!

Low CO2!
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Beta Diversity!

Present Beta Diversity
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Species Extinction risk : 2070!
ProjecFon	  condiFons	   Low	  CO2	  emissions	   High	  CO2	  emissions	  

Unlimited	  disp.,	  No	  SLR,	  No	  urb.	   115	   314	  
Endemics	   11	   25	  
Limited	  disp.,	  No	  SLR,	  No	  urb.	   144	   333	  
Endemics	   11	   26	  
Limited	  disp.,	  1m	  SLR,	  No	  urb.	   146	   340	  
Endemics	   11	   26	  

Limited	  disp.,	  1m	  SLR,	  Urb.	  Best	  scenario	   146	   340	  
Endemics	   11	   26	  

Limited	  disp.,	  1mSLR,	  Urb.	  Worst	  scenario	   146	   340	  
Endemics	   11	   26	  
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Change in species distribution area by 2050 
− high CO2 emissions 
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Distr. edge shift  2050 (rcp85) SLR 1m and present
N
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Breaking	  down	  the	  dataset	  –	  work	  in	  progress…	  
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Linking to Phylogeny: the Tree!

•  rbcL, matK!
–  718 matK, 684 rbcL from GenBank"
" "722 matK, 756 rbcL sequenced "

•  3 outgroups (Funariaceae, Pottiaceae, 
Mastigophoraceae)"

•  RAxML on partitioned dataset "

•  Dating with 17 calibration points (Bell et al., 
2010, and Soltis et al., 2002 for the root)"

"
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1,548 species (38%) 
685 genera (44%) 
185 families (78%) 
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Phylogenetic Diversity !
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Species	  list	  at	  each	  pixel	  

8,045	  pixels/communiFes	  
	  
16km2	  per	  pixel	  
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Proportional Phylogenetic Diversity
Non−Ultrametric tree

•  GeneFc	  diversity	  
•  AccumulaFon	  of	  evoluFonary	  

change	  

•  Time	  diversity	  
•  Amount	  of	  evoluFonary	  history	  

•  More	  easily	  comparable	  to	  other	  
methods/studies	  
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Phylogenetic Diversity Differences 
non−Ultrametric − Ultrametric

Long	  branches	  in	  the	  dark	  areas	  are	  
shortened	  when	  forcing	  sister	  species	  
to	  have	  the	  same	  branch	  length	  
(ultrametric	  tree).	  	  
	  
Rate	  smoothing	  is	  also	  PD	  smoothing	  

1.c.	  	  Phylogram vs. ultrametic tree  
!

Phylogram	  -‐	  Ultrametric	  
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THANK YOU !!!!!
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Future Endemism: 2050!

Low CO2!
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High CO2!
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Uncertainty!

•  EsFmaFng	  uncertainty	  is	  essenFal	  

•  Does	  it	  affect	  pa\erns	  of	  significance	  ?	  	  

4.	  
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Florida!
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SCALE 1:940 000
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coregions denote areas of general similarity in ecosystems and in 
he type, quality, and quantity of environmental resources. This map 
epicts revisions of ecoregions, originally compiled at a relatively 
mall scale (Omernik, 1987), as well as subregions of those 
coregions. Compilation of this map, performed at the larger 
:250,000-scale, was part of a collaborative project between the 
nited States Environmental Protection Agency Environmental 
esearch Laboratory-Corvallis and the Florida Department of 
nvironmental Protection during 1991-1993. Subsequent revisions 
ear the border with Alabama and Georgia were made in 1999 and 
001. However, this map should be considered an interim draft, as 
urther revisions are needed in Florida to make it consistent with 
ore recent state ecoregion projects in adjacent areas and other parts 

f the U.S. The ecoregions  are designed to serve as a spatial 
ramework for environmental resource management: the most 
mmediate needs are for developing regional biological criteria and 
ater quality standards, and for setting management goals for 
onpoint-source pollution. Explanation of the methods used to define 
he ecoregions is given in Omernik, (1995), Gallant et al., (1989), 
nd Griffith et al., (1994).
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Level III ecoregion
Level IV ecoregion
State boundary
County boundary

65  Southeastern Plains
65f� Southern Pine Plains and Hills
65g� Dougherty Plain
65h� Tifton Upland
65o� Tallahasee Hills/Valdosta Limesink
65p� Southeastern Floodplains and Low Terraces

75  Southern Coastal Plain
75a�  Gulf Coast Flatwoods
75b�  Southwestern Florida Flatwoods
75c�  Central Florida Ridges and Uplands
75d�  Eastern Florida Flatwoods
75e�  Okefenokee Plains
75f �  Sea Island Flatwoods
75g� Okefenokee Swamps
75i� Floodplains and Low Terraces
75j����Sea Islands/Coastal Marsh
75k���Gulf Barrier Islands and Coastal Marshes
75l����Big Bend Coastal Marsh 

76  Southern Florida Coastal Plain
76a���Everglades
76b���Big Cypress
76c���Miami Ridge/Atlantic Coastal Strip
76d� Southern Coast and Islands

Level III and IV Ecoregions of Florida

1U.S Environmental Protection Agency
  Corvallis, Oregon 97333

2Mantech Environmental Technology, Inc.
  Corvallis, Oregon 97333
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Southern	  Florida	  Coastal	  Plain	  

~	  4,100	  plant	  species	  	  

EPA	  ecoregions	  


