
Opportunities for cooperation 
between long-term ecological 
study sites and DNA barcoding 

¨  Scott Miller 
¨  Smithsonian Institution 

Smithsonian



Long-Term Ecological Research 
Sites (LTER) 

¨  Examples include 
¨  LTER networks nationally & internationally 
¨  USA National Ecological Observatory 

Network (NEON) 
¨  ForestGEO/Center for Tropical Forest 

Science 
¤ 67 large plots (50 ha) in 27 countries 
¤ 6 million trees censused; 13,000 species 



TOWARDS A GLOBAL FOREST OBSERVATORY 

Center for Tropical Forest Science à 
Forest Global Earth Observatories 



Barro Colorado Island 
Panama 

Standardized Methods: 
  
Large scale plot (16 - 150 ha) 
Map, measure, tag, and identify all trees  
≥1 cm in diameter 
Measure all trees every 5 years 
Measure subsamples of trees every year 
Assess of biophysical conditions of each site 
 

ForestGEO core methodology 



Understanding the ecology 
of thousands of species in 
forests across the world 

 
Species coexistence and the 

maintenance of diversity: 
 

§  Dispersal limitation 
§  Niche 
§  Density-dependence 
§  Neutral 

 



DNA barcoding in ForestGEO 

¨  Trees (John Kress and others) 
¤ 15 plots; 1347 species (Erickson et al 2014) 

¨  Insects (Yves Basset and others) 
¤ Core program on ecological focal taxa 
¤ Panama (11K specimens, 1983 BIN) 
¤ Thailand (2750 specimens, 633 BIN) 
¤ Papua New Guinea (1000 spm, 173 BIN) 

¨  Malaise traps 



GMP meets ForestGEO 

Site Specimens 
(one year) 

Sequences BIN 

Front Royal, 
Virginia, 
USA 

15,344 13,713 2087 26 weeks 

Barro 
Colorado 
Island, 
Panama 

13,995 6146* 1968* *in progress; 
26 weeks 

Mpala, 
Kenya 

25,514 21,737 2443 26 weeks 

Khao 
Chong, 
Thailand 

20,840 6667* 2185* *in progress; 
26 weeks 

Wanang, 
Papua New 
Guinea 

38,886 17,797* 4371* *in progress; 
52 weeks 



GMP meets library building 

¨  Front Royal, Virginia, USA Malaise trap 
¨  Lepidoptera (subject of library building) 

¤ 14% BIN no species name (22)* 
¤ 65% BIN 1 species name (104) 
¤ 24% BIN 2+ species names (38)* 

¨  Coleoptera (no systematic library) 
¤ 50% BIN no species name (131) 
¤ 45% BIN 1 species name (120) 
¤ 5% BIN 2+ species names (14) 



Ecology meets library building 



INTERACTION STUDIES 

¨  Thailand (2010): Effects of litter composition on ants 

¨  Panama (2010), Thailand (2013), PNG (2013): 

¨  Insect seed predation: quantitative food webs 



OPPORTUNITIES 

¨  Long-term ecological study sites as platforms for 

biodiversity studies 

¨  Intersection of field sampling and museum library 

building 

¨  Synergy among inventory, taxonomy, monitoring, 

and ecology 

¨  Value of building collaborative knowledge bases 

¨  Empowering future tools including e-DNA 
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