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Vital statistics of BCI

Å Island in Panama Canal

ï Premier Ecological Plot

Å 296 tree species

ï 1035 specimens (~3 accession/species)

Å 180 Genera

Å 49 Families

Å ~50% of genera have one species

50 - ha Forest Dynamics Plot on 
Barro Colorado Island , Panama



50 - ha Forest Dynamics Plot on 
Barro Colorado Island , Panama

RESULTS

Å rbcLa + trnH - psbA + matK

ï 98% of all samples could be 
assigned to correct Species

ï All ambiguity was in 4 genera: 
Psychotria , Ficus , Inga , Piper

ï 100% of sequences were assigned 
to correct Genus

ï Partial sequences were assigned 
correctly

Building the DNA Barcode Reference Library : 
rbcL , matK , and trnH - psbA for Species 

Identification



Constructing a 
Community Phylogeny 
with DNA Barcodes: A 
Supermatrix of rbcL , 
matK , and trnH - psbA

50 - ha Forest Dynamics Plot on 
Barro Colorado Island , Panama
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Follow-up Papers on BCI DNA Barcode Work
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Composition :

*61 Plots in 24 Countries
*6 Million Trees Monitored
*10,000 Species

Center for Tropical Forest Science
and ForestGEO

Purpose :

*Forest Dynamics
*Climate Change
* Conservation

Neotropical : BCI, Luquillo
Neotemperate : SCBI, SERC, Wabikon Lake, Wind 
River, Yosemite, Wytham Woods
Asian Tropical : Bukit Timah , 
Asian Temperate : Dinghushan , Changbaishan , 
Gutianshan , Fushan , Lienhuachih , Nanjenshan



Vital statistics

15 plots

1,347 tree 
species 

553 Genera

125 Families

Phylogeny :

rbcL , MatK , 
trnH - psbA

Constraint Tree

SATe Alignment

GARLI : ML

Resolution: 78% 
(81 - 100%)

Mega - Phylogeny of All Plots
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Mega - Phylogeny: Species & Phylogenetic Diversity

SR = Species 
Richness

MPD = Mean 
Phylogenetic 

Distance

MNTD = Mean 
Nearest Taxon 

Distance

Yosemite
SR = 7

MPD = 1.12
MNTD = 0.49

Dinghushan
SR = 192

MPD = 0.66
MNTD = 0.25

BCI  
SR = 337 

MPD = 0.68
MNTD = 0.33 

Fushan
SR = 98

MPD = 0.73
MNTD = 0.26

Vital statistics

15 plots

1,347 tree 
species 

553 Genera

125 Families



1 9 Museums

9 Research Institutes

30 Million Visitors per Year

135 Million Specimens 
and Objects

350 Research Scientists

Tropical and Temperate Field 
Stations

The Smithsonian Institution
Established in 1846





National 
Zoological Park

Smithsonian 
Conservation 

Biology Institute 

Smithsonian 
Tropical Research 

Institute

Smithsonian 
Environmental 

Research Center

National 
Museum of 

Natural History



Global Earth 

Observatories

Conservation 

and 

Sustainability

BIODIVERSITY INITIATIVES 
ACROSS THE SMITHSONIAN

BioGenomics

ANTHROPOCENE



Global Earth 

Observatories



Global Earth 
Observatories

Smithsonian ForestGEO



Smithsonian ForestGEOGlobal Earth 
Observatories

*61 Plots in 24 Countries
*6 Million Trees Monitored
*10,000 Species



TennenbaumMarine Observatories 
Network 

Smithsonian MarineGEOGlobal Earth 
Observatories



TennenbaumMarine Observatories 
Network 

Smithsonian MarineGEOGlobal Earth 
Observatories

*7 Sites in 3 Countries



BioGenomics



Genomicsis revolutionizing 
biodiversity sciences 

BioGenomics


