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Illegal Logging and Associated Trade 

is:  

• Causing environmental degradation (loss of 

biodiversity, habitats, soil erosion, water cycles, 

carbon emission & climate change) and 

deforestation, 

• Harming legitimate small and medium-sized 

enterprises, 

• Responsible for the loss of global revenues 

estimated to be USD 15 billion/year (World Bank, 

2012).  



Who We Are 

 The Global Timber Tracking Network (GTTN) is 

an open, informal network of scientists and other 

stakeholders who are working on technologies and 

policies to reduce illegal logging and associated 

trade worldwide. 
  

 GTTN was established at the inception workshop 

of the German-supported project “Identification of 
Timber Species and Origin” in April 2012 
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Our Vision  
 is a world in which timber and timber products are 

sustainable, legal and equitable. 



Our Goal  

 is to facilitate and to 

promote the 

integrated use of 

technologies in timber 

tracking to reduce 

illegal logging and 

associated trade. 
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 DNA barcoding                 DNA markers      DNA fingerprinting  

        mapped geographically   

    

 

Stable isotopes  

Non-DNA methods 

Log  

tagging 
Wood anatomy and chemistry 

Adapted from Lowe & Cross 2011 

Dog detection  

Existing methods to verify taxonomic 
identity and the geographic origin of wood 

DNA-based  methods 



Complementary use of technologies and 
options for end-users  

* See next pages for more explanations 

“Intelligent” use of 
all existing 

technologies will 

strengthen claims 

for legitimate 

logging and 

trade. 

 



Why use DNA and Stable Isotopes? 

DNA and stable isotopes: 

• Are tamper-proof properties of wood that 
can be used as forensic tools to verify the 
taxonomic (family, genus and species) 
identity and the geographic origin of wood 
and wood products along the supply-chain, 

• Can even be used for processed wood,  

• Will not replace more traditional methods 
(e.g. wood anatomy and chemistry, log 

tagging and dog detection). 



Iroko (Milicia excelsa + M. regia) 

Daïnou et al. (2010) 

Verification of geographic origin with DNA 

Method  
1. Development of gene markers 

that show variation within a 
species following a geographic 
pattern, 

2. Creation of a genetic reference 
map and validation by blind test, 

 e.g. (on the right) genetic 
reference map of iroko in Africa 
established with the 
combination of three chloroplast 
microsatellite markers: each 
colour represents different 
genetic variants. 

3. Genetic composition of a test 
sample is compared with the 
genetic reference data. 
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Teak (Tectona grandis) 

Method  
• The natural distribution of non 

radioactive stable isotopes 
(usually hydrogen, oxygen, 
carbon, nitrogen, sulfur, 
strontium) is measured (as a 
relative ratio to an 
international standard), and 
used as a physical tracking 
tool (not dependent on 
species)  

• E.g. (on the right): a 
combination of five stable 
isotopes (D, O, C, N, S) 
discriminates teak from Laos, 
Burma and Java (Indonesia). 

Verification of geographic origin with stable 
isotopes  



African mahogany (Khaya spp.) 

Trade  permitted 

True mahogany (Swietenia spp.) 

Trade regulated (CITES species)  

DNA barcoding 

matK-trnK (335 bp) A T 

African mahogany True mahogany  

Höltken et al. (2011) 

Unlike wood anatomy, the DNA barcode called matK-trnK at the position of 

335 base pair (bp) differentiates unambiguously the African mahogany 

from the true mahogany. 

Wood anatomy 

Timber species identification 



The Machine Vision (MV) is a: 

• Hand-held device that permits 
non-specialists to identify wood 
with minimal training, 

• Custom-built image capture 
device (the xyloscope), cable 
links, and an image processing 
unit (netbook). A user captures 
an image of the end-grain of 
wood with the xyloscope and the 
system processes (based on 
wood anatomy features) that 
image to identify the wood  

The Machine Vision prototype in action 

Machine Vision 
Field-level Automated Wood Identification 



Our Approach 

DNA and stable isotope tools 

Database 

Standards Networking 

Practical implementation 

For DNA and stable isotopes 
• We are developing a reference 

database (mentioning also wood 
anatomy data for species 
identification) for priority timber 
species,  

• We are defining standards for 
sampling, lab analysis, interpretation 
of results. 
 

For all technologies  

• We are networking with scientists 
and partners working with the 
methods.  
 

For users  

• We are reaching out to the end- 
users to adopt the tools at early 
stage.  



Working groups 

• Four working groups (WGs) have been initiated: 

– Genetics Working Group 

– Stable Isotopes Working Group 

– Wood Anatomy Working Group 

– Policy and Advocacy Working Group 

• Each working group has two leaders at the global 

and regional levels (Africa; Asia, Pacific & Oceania; 

Europe and Americas), 

• Registration to join the WGs is possible online at 

www.globaltimbertrackingnetwork.org   



GTTN Standards and Guidelines 

 The working groups facilitate development of 

international standards for genetic and stable 

isotope fingerprinting of timber species.  

 The GTTN Standards and Guidelines cover: 

– Sampling and sample handling guidelines 

– Protocols for DNA isolation from wood 

– DNA and stable isotope fingerprinting protocols 

– Ring and blind test protocols 



Priority species 

 A list of priority species for the 
verification of geographic origin 
was established using the 
following criteria:  
– Species known to be illegally 

harvested and traded,  
– Species having management 

problems (logging intensity, 
regeneration),  

– The conservation status 
(CITES, IUCN, regional and 
national listing),  

– The existence of useful data,  
– The species distribution and 

the geographic representation. 
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GTTN database 

Public interface for indirect users: 

• Law enforcement agencies 
(national and international),  

• Importers (e.g. timber 
industry),  

• Third party verifiers (e.g. 
certification, service providers, 
NGOs), 

• Research institutes. 

Private interface for direct users: 

• Public and private research 
institutes that have signed 
the data sharing 
agreement(s), have 
successfully participated in 
the ring test for 
standardization, the blind 
test for reliability. 

• Direct users can provide 
laboratory services to the 
indirect users. 

The database will serve for the identification of species and the 

geographic origin. Two groups of users with different level of access 

are foreseen: 



Benefits of GTTN tools 

The GTTN tools will: 

1. Improve ease of enforcement of forest laws such as: 
– The Convention on International Trade in Endangered Species of 

Wild Fauna and Flora (CITES) 
– The Forest Law Enforcement, Governance and Trade (FLEGT) 

and the EU Timber Regulation 
– The US Lacey Act 
– The Australia Illegal Logging Prohibition Act. 

 

2. Support timber operators to secure their supply-chains, 
complying with new legal requirements for sourcing and 
delivering legal woods and wood products.  

 

3. Support forest certification and sustainable forest 
management 



• Large scale sampling of all priority timber species  

• Development of local barcodes 

• Development of variable genetic markers for additional species  

• Generation of genetic and stable isotope reference maps  

• Expansion of the database  

• Agreement on the use of the database  

• Increase awareness and advocacy : commitment from enforcers, certifiers, 

NGOs, consumers and retailers in selected timber supply chains adopting 

the system 

• Developing and delivering a targeted communications campaign to users 

Overcoming such challenges requires large-scale 
collaborative projects with adequate financial resources 

In spite of substantial progress, challenges 
remain: 



How to get involved  

 Visit GTTN’s 
homepage 
(www.globaltimbertra
ckingnetwork.org) to:  

– Learn more, 

– Follow us on 
Twitter, Facebook, 
Slideshare and 
Flickr; 

– Join the working 
groups, 

– And support us. 

 

 

GTTN’s regio al workshop  for A ericas i  Brazil 

Training on wood identification in Ghana  



International & multi-stakeholders Steering 
Committee 



Our Contacts 

Bioversity International   

Asia, Pacific & Oceania Office 
 

 P. O. Box 236 

 UPM Post Office, Serdang 

 43400 Selangor Darul Ehsan 

 Malaysia 

 Tel: +603 89423891  

 Fax: +603 89487655 

 Email: gttn@cgiar.org   

 

www.globaltimbertrackingnetwork.org 

 




