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The goal of the Global Timber Tracking 
Network (GTTN) is to facilitate and to 
promote the integrated use of 
technologies in timber tracking to 
reduce illegal logging and associated 
trade. The network was initiated at the 
inception workshop of the project 
“Identification of Timber Species and 
Origins” in Kuala Lumpur in April 2012. 
Consultations were organised with 
scientists and key stakeholders 
(producers, consumers, forest policy 
makers, certification organisations, law 
enforcement agencies, international 
environmental organisations) in 
Americas, Africa, Asia, the Pacific and 
Oceania through workshops, 
conferences, and involvement with 
partners in related various related 
projects in Africa and Asia. 

Highlights of GTTN’s consultations with stakeholders 
in Americas, Asia and Africa 

By Marius R.M. Ekué, Bioversity International; Email: m.ekue@cgiar.org 

In general, all stakeholders welcomed 
the idea of using new technologies to 
reduce illegal logging and improve 
transparency in the supply chain of 
wood and wood products. 
Recommendations on various aspects of 
the project were provided. 

Participants at the regional workshop for Asia, Pacific and 

Oceania in Beijing, China. 

The objectives of the stakeholder 
consultations were to seek their input 
after informing them about the 
progress and advances in the timber 
tracking initiative, to provide an 
opportunity to exchange information 
about related project and issues, to 
identify interested experts and 
institutes to be involved and discuss 
how to involve them, to initiate 
discussions on the development and use 
of the GTTN database, to decide on the 
list of the list of priority species and 
seek the involvement of the private 
sector. 

“The goal of the Global Timber 

Tracking Network (GTTN) is to 

facilitate and to promote the 

integrated use of technologies in 

timber tracking to reduce illegal 

logging and associated trade.” 

Please see Highlights of GTTN’s… on page 4 
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Integration of methods 

Considering the variety of existing and emerging approaches and 
methods for timber species identification (wood anatomy, sniffing 
dogs) and the tracing of the geographic origins (DNA, stable 
isotopes, electronic timber tagging, Near infrared etc.), it was 
strongly recommended to work toward integrating the methods in 
a single system. The need to build a linkage with wood anatomy 
was particularly mentioned by many stakeholders. More generally 
we need to work out a framework for the integrated application of 
different methods: which methods to apply when and at what 
point along the supply chain; for which product (timber to paper); 
and for which user group (timber company, government, research 
labs, etc.). Joint publications combining different methods (e.g. 
genetics, isotopes, wood anatomy, etc.) were recommended as a 
starting point to support the integration. 

Logs at a processing company in Kumasi, Ghana 

 

“The need to build a 

linkage with wood 

anatomy was 

particularly mentioned 

by many stakeholders.” 

Networking 

Four working groups (genetics, stable isotopes, 
wood anatomy and policy and advocacy) are being 
developed to work on different aspects of the 
project in the spirit of the integration of 
techniques. The steering committee of the 
project “Identification of Timber Species and 
Origins” has endorsed persons proposed to lead 
each working group at the last meeting in April 
2014. The three technical working groups are 
established to support the development of the 
tools, collaborate to generate new data for more 
priority species and improve the methods. 
Capacity building at the regional level was 
recommended by several stakeholders; to be 
accomplished in part through joint research 
between countries. 

Please see Highlights of GTTN’s… on page 4 

Database 

The secure online database should be 
designed for two categories of users who 
will have different levels of interactions. 
The first group called “indirect users” 
(law enforcement agencies, timber 
operators and third party verifiers (e.g. 
certification, service providers, NGOs), 
research institutes, etc.) will be able to 
query the database for information on 
which method (wood anatomy, genetics 
or stable isotopes) is available to check 
species declaration and / or geographic 
origin) and which institutes to contact 
for the laboratory analysis. 

The second group of users (“direct users”) 
comprising the research institutions that have 
signed a data sharing agreement, have 
successfully participated in the ring test for 
standardization among labs and are therefore 
allowed to provide laboratory services to the 
indirect users. 
It was also recommended that national reference 
databases (that will be linked into the global 
database) should be developed in key countries 
where most of the timber production is used 
internally (e.g. Brazil with nearly 80%) and illegal 
logging is a serious issue. 
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Priority species 

A list of priority species have been 
elaborated per region (Africa, Americas 
and Asia, Pacific & Oceania) and validated 
by stakeholders. Prioritising species was 
necessary to locate existing data for 
immediate use in the database, to identify 
gaps in knowledge and data for each 
species, and to raise awareness about 
species that should be considered in new 
research. The criteria are: trade 
importance, management problems 
(logging intensity, regeneration), 
conservation status (CITES, IUCN, regional 
and national listing), problems of field 
identification with wood anatomy, 
existence of genetic tools and data, 
existence of sample collections suitable 
for genetic and/or isotope fingerprinting. 
Eighty species were identified as high 
priority for the verification of geographic 
origin, and 122 would require the 
development of a DNA barcode to support 
species identification. 
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Priority species for the development of local barcodes 

Challenges 

To advance quickly and generate more 
data for many species, we should promote 
collaborations among researchers for 
wide-scale sampling of priority species, 
the development of gene markers, the 
generation of barcodes and reference 
maps (genetic and stable isotopes) to 
complete the database. Efforts should also 
be made to prepare target 
communications for specific audiences 
especially the indirect users. 

It is beneficial even for the timber operators 
to guarantee the security of their supply chain 
and avoid potential problems related to the 
application of new legislation such as the 
European Union (EU) Forest Law Enforcement, 
Governance and Trade (FLEGT) and the EU 
Timber Regulation, the US Lacey Act and the 
Australian Government's Illegal Logging Bill. 



 

Page 6 GTTN Newsletter  

  

The Global Timber Tracking Network 
(GTTN) is developing a global online 
database with geo-indexed DNA and 
stable isotope reference data for priority 
commercial timber species, to support 
analysis of timber samples for species 
identification and timber provenance, to 
support legal timber trade and curb 
illegal and unsustainable logging. Once 
complete, the database will facilitate 
accurate species identification for 
traded timber and provide tangible 
forensic proof of the declared origin of 
wood and wood products. 
 
Initial Prototype 

A rudimentary initial prototype of the 
database was implemented prior to 
November 2013. Initial development 
included the specification of a data 
model based on sample reference data, 
and an associated structured data format 
for data input. 

On-going Development of the Global Timber 
Tracking Network Database  

Richard Bruskiewich, PhD, Tree Informatics/Delphinai Corporation; 

Email: richard@treeinformatics.com 

GTTN database prototype 

Please see On-going development GTTN database… on page 7 

The Python computing language was initially 
selected based on the need for rapid 
prototyping and the availability of powerful 
scientific computing libraries. 
The prototype web application included a 
relational database and secured web portal 
with basic functionality for reference and 
sample data uploads. Given an initial 
understanding that stakeholder expectations 
included provisions for sample data analysis 
in the system, a genotype likelihoods sample 
analysis was implemented based on a 
published algorithm (Rannala and Mountain, 
PNAS 1997). In addition, the prototype 
provided simple facilities for web display of 
statistical distributions and scatter plots of 
chemical isotope reference data 
distributions. In anticipation of applying 
statistical class methods to validate 
samples, the initial effort included an initial 
“command line” implementation of principal 
component analysis of isotope data. 
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Review Workshop, 4-5 December 2013, 
Thünen Institute 

In late 2013, a detailed technical document 
and progress report was prepared for the 
initial prototype and presented at a review 
workshop at the Thünen Institute in 
December. The scope of the desired system 
was debated at this review meeting, the 
outcome of which is reported both in minutes 
and in a stakeholder-commissioned 
“Backstopping Mission” report prepared in the 
spring of 2014. 
A key proposal from some participants at the 
December workshop was that the system 
should not include embedded analysis tools. 
Rather, certified experts and laboratories 
would simply download raw reference data for 
off-line analyses using tools selected by the 
experts concerned. Although the jury still 
appears to be out concerning this particular 
point of view, it was recognized that the GTTN 
steering committee would need to confirm the 
required system scope with additional input.  
Discussions at the December meeting also 
highlighted the existence and characteristics 
of two primary end user communities that 
would necessarily interact with the system 
using distinct system interfaces: 
 Certified Testing Laboratories: to access 

data, insofar authorized by their expertise 
and specific reference data contributions 
to the database. 

 Authorities: embodying various agencies – 
e.g. customs officers, timber shippers, 
etc. – who might simply need to query the 
feasibility of provenance testing of a given 
timber sample of claimed species and 
geographical provenance. For this user 
audience, the system would simply provide 
guidelines about which certified testing 
laboratory is competent to analyse the 
timber sample. 

Development of a Second Prototype 

Subsequent to the December review workshop, 
a second iteration of the GTTN database was 
initiated in the spring of 2014, in advance of 
an April 8th and 9th 2014 steering committee 

meeting.  
In addition to incorporating feedback from 
the December review workshop, the design 
decisions of the new version reflects 
practical concerns for proposed long term 
hosting of the system. One key outcome of 
this latter concern is that the second 
prototype is being crafted using mature 
enterprise-level Java language technology, 
which among other things, provides good 
support for multi-lingual web interfaces. 
The new version of the web application is 
being securely deployed to a computer 
server in the Amazon Web Services (AWS) 
cloud. This leverages AWS facilities for 
rapid iterative deployments of web 
applications and promises robust future 
scalability of the system architecture, 
pending a decision on final institutional 
hosting. The new version is projected to 
manage at least six distinct classes of users: 
the overall system administrator, regular 
GTTN account administrators, reference 
data curators, certified laboratory users, 
authorized users for sample provenance 
information, and the general public. In 
terms of data display, the new system is 
exploring the use of geographical map 
display of population data. The inventory of 
target species will also be annotated with 
cross references to relevant external meta-
data (e.g. IUCN species records, CITES 
status). 
Alongside the software development effort, 
a data curation effort is concurrently 
targeting selected published studies – 
identified by the project team - of tree 
species which have diverse geographically-
indexed molecular data. 
Note that since the web application is still 
under early development, access to the 
system is restricted to designated members 
of the project team who will review and 
guide continuing early versions of the new 
system. Experts interested in participating 
in such reviews and feedback may contact 
Marius Ekue for endorsement to the 
development team. 
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Using fingerprinting tools and implementing 
the EU Timber Regulation in Germany 
By Thorsten Hinrichs, Federal Ministry of Food and Agriculture 
(BMEL), Germany; Email: Thorsten.Hinrichs@bmelv.bund.de 

The German strategy to 
establish timber fingerprinting 
tools aims to improve the 
methods and make them 
applicable in practice for more 
and more timber species and 
origins. It is based on three 
pillars: 
1. National scientific work 

through funding of projects 
and enhancing our “Thünen-
Centre of competence on the 
origin of timber”. 

2. International cooperation - 
with the development of 
GTTN being the most 
important project - to 
combine the knowledge and 
results worldwide. 

3. Using fingerprinting methods 
to control the compliance 
with the EU Timber 
Regulation (EUTR) and 
making these methods 
applicable to companies so 
they can check on their 
suppliers. 

Since 3rd of March 2013 the EU 
Timber Regulation (Regulation 
995/2010) is fully in place. It 
makes due diligence mandatory 
for all operators who first place 
timber or timber products on 
the EU market. Therefore the 
operators need inter alia to have 
access to specific information 
regarding the identity and the 
origin of each shipment of 
timber–products they are 
importing into the EU. 

 
Mouldings ready for shipment 

“The German strategy 

to establish timber 

fingerprinting tools 

aims to improve the 

methods and make 

them applicable in 

practice for more and 

more timber species 

and origins.” 

Please see Using fingerprinting tools…on page 9 

They have to obtain the 
information from their suppliers 
and they have to make sure that 
this information is reliable. They 
may seek help with so called 
Monitoring Organisations, using 
the due diligence system (DDS) 
developed by these Monitoring 
Organisations. The Monitoring 
Organisations will check whether 
the operators are using the DDS 
properly. In each EU Member 
State there is a so called 
Competent Authority (CA) which 
controls the operators and also 
the Monitoring Organisations. In 
Germany this CA is the 
„Bundesanstalt für 
Landwirtschaft und Ernährung“ 
(BLE). 
When checking the operators the 
BLE is verifying documents and 
looking at the DDS the operator is 
using. The control officers are 
interviewing the responsible staff 
of the operators and they are 
inspecting warehouses. Last but 
not least they are also taking 
wood samples which will then be 
analysed by the Thünen Center of 
Competence using fingerprinting 
methods. The BLE takes these 
samples if the timber is 
suspicious but also routinely 
without evidence. The aim of the 
analysis is to verify if the 
information in the documents is 
reliable. 
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The most important questions, that 
can be answered this way, are: 

1. Does the wood really stem 
from the species that is 
stated in the documents? 

2. Can the origin of the timber 
that is stated in the 
documents, be correct? 

 
It is important to underline that in 
the case of question 2 it is not 
necessary to find out where 
exactly the timber is coming from. 
It is enough to verify or falsify the 
statement of origin in the 
accompanying documents. 
 
The cost for the analysis is borne 
by the state as long as the operator 
did everything according to the 
law. However, if the analysis shows 
that the operator did not do his 
due diligence properly, he has to 
bear the costs himself. 
 
The taking of samples and the way 
the costs for analysis are borne are 
regulated in the national German 
law for implementation of the EU-
Timber Regulation, the 
“Holzhandels-Sicherungs-Gesetz” 
(timber trade safeguard act). This 
national law also implements the 
EU-FLEGT-Regulation (Regulation 
2173/2005), which establishes a 
licensing scheme for imports from 
certain partner countries having 
agreed “Voluntary Partnership 
Agreements” (VPA) with the EU. 
Also for this purpose the use of 
fingerprinting tools is very 
beneficial both in the partner 
countries and in the EU. 

“The cost for the analysis 
is borne by the state as 

long as the operator did 

everything according to 

the law. However, if the 

analysis shows that the 

operator did not do his 

due diligence properly, 

he has to bear the costs 

himself” 

However the use of 
fingerprinting tools is not 
limited only to application 
by the authorities for 
controlling operators and 
importers. It is also a very 
valuable tool for the 
operators themselves to use 
in their due diligence 
systems. Apart from the two 
questions mentioned above 
they can also use it to 
answer further questions 
such as: 
1. Is the re-imported 

product really made with 
the same timber that has 
been exported for the 
processing? 

2. Is the timber at any point 
in the supply-chain still 
the same that has gone 
into it at the start? 

 
These are obviously very 
important questions for all 
stakeholders that are 
involved in the international 
timber trade and have to do, 
in one way or another, with 
legal instruments against 
illegal logging and the 
related trade. In Germany 
the implementation of these 
laws goes hand in hand with 
the enhancement and the 
practical use of 
fingerprinting tools. 
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The competence centre 
is able to determine 
wood samples accurately 
at the genus or species 
level and can check 
claims on the 
geographical origin of an 
increasing number of 
tree types. 
Already in the first six 
months from March 2013 
to August 2013 The 
Centre of Competence 
checked claims on 
species and origin of 
more than 600 wood 
samples sent in from 
public authorities, NGOs 
and timber traders.  
The experts at the 
Thünen Centre of 
Competence cooperate 
internationally with other 
scientific facilities and 
are developing 
partnerships in the 
appropriate countries. 
The Centre of 
Competence combines 
the expertise of the 
three Thünen Institutes 
of Wood Research, Forest 
Genetics, and 
International Forestry 
and Forest Economics, 
responsible for wood 
identification, proof of 
origin, certification and 
timber trade structures. 

As a contribution to global 
forest protection a new 
EU Timber Regulation 
(EUTR) came into effect 
on March 3rd, 2013. Under 
the EUTR, placing illegally 
harvested timber and 
products derived from 
such timber on the EU 
market is prohibited. The 
Regulation applies to 
wood and wood based 
products being placed for 
the first time on the EU 
market. EU operators – 
those who place timber 
products on the EU 
market for the first time – 
are required to exercise 
‘due diligence’. Should 
questions emerge by the 
monitoring on the correct 
declaration of the wood 
or should suspicions arise 
that protected wood 
species are being traded, 
the Thünen Centre of 
Competence on the Origin 
of Timber makes its 
expertise available since 
March 2013. 
The competence centre is 
a central contact facility 
for government agencies, 
the timber trade, 
consumers and 
associations to verify the 
species of wood and/or 
wood products and their 
origin. 

The Thünen Centre of Competence on 
the Origin of Timber 
By Bernd Degen, Thünen Institute of Forest Genetics, Germany; 
Email: bernd.degen@ti.bund.de 

 

Genetic testing in the lab 

Wood collection of the Thünen 

Centre of Competence on the 

Origin on Timber 

 
Banding pattern of genetic test 

Please see The Thünen Centre of competence …on page 11 

“Different tree species 

differ in parts of their 

genetic composition.” 
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Service for timber trade, 
associations and consumers: 

Macroscopic and microscopic 
wood identification 

To enable reliable wood 
identification, the Centre of 
Competence maintains one of 
the world’s largest scientific 
wood collections (Xylotheque) 
comprising over 37,000 
specimens representing 12,000 
species. These serve as reference 
material for the macroscopic and 
microscopic identification of 
trade timbers. 

Macroscopic wood 
identification:  

This method is suitable for a first 
reliable determination of the 
declared species. For the wood 
identification, the transverse 
planes of the submitted 
specimens are cut (using a cutter 
or carpet knife) and 
macroscopically observed with a 
hand lens (optimal magnification 
10 to 12x). In many cases, the 
wood genus of important trade 
timber can be already 
determined on the macroscopic 
level. 

Microscopic wood 
identification:  

For official/judicable reports on 
wood identification, microscopic 
analyses were routinely carried 
out at the Thünen Centre of 
Competence. Applying the light 
microscopic techniques, up to 
100 structural-anatomical 
characters can be used for a 
definitive wood identification. 

Microscopic cross-section of 

Wenge (Milletia laurentii), an 

African hardwood species 

 

“The Centre of 

Competence is 

responsible for wood 

identification, proof of 

origin, certification and 

timber trade structures.” 

Please see The Thünen Centre of competence …on page 13 

The microscopic analyses enable 
the wood identification of all solid 
wood specimens including very 
thin veneer layers (thickness lesser 
than 0.20 mm) also individual 
wood strands and chips. 

Genetic test on tree species and 
geographic origin 

Genetic species identification: 
Different tree species differ in 
parts of their genetic composition. 
For practical applications the 
Thünen Institute develops 
molecular genetic markers 
(genetic barcodes) screening these 
genetic differences to distinguish 
tree species. With this genetic 
barcodes we can even distinguish 
tree species that cannot be 
separated by wood anatomical 
methods (like the different tree 
species groups as “white oaks”). 

Control of geographic origin:  

First we screen the spatial genetic 
pattern of the trees in a target 
region. Here the target region 
could be the whole distribution 
area of a species, a specific region 
within a country or even smaller 
spatial units. For each species we 
are sampling systematically 
leaves, cambium or needles from 
trees and make a genetic 
inventory with modern gene 
markers (cpDNA-marker, SNPs, 
microsatellites). The results of this 
genetic inventory create a 
reference data base for the 
assignment of genotypes of wood 
samples in question. So we can 
check if claims on the country of 
origin or the harvested forest 
concession are correct. 
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The United States Department 
of Agriculture (USDA) Forest 
Service Forest Products 
Laboratory has just completed 
the initial phases of work on 
their Machine Vision Automated 
Wood ID System (MV) and has 
produced a prototype—MV 
Version 1.0. This prototype is a 
self-contained, portable unit 
(containing a sample-
preparation tool, camera, 
cable links, and an image 
processing unit) that currently 
identifies wood samples of the 
commercial woods of Central 
America at a level equal to or 
greater than that of a typical 
person with one week of wood 
identification training.  
 
The objective of the MV 
project was to develop a hand-
held wood identification device 
that allows for rapid and 
accurate identification of 
commercial timbers. By 
improving the ability of law 
enforcement, customs officials, 
wood processors, and civic 
organizations to more quickly 
and accurately identify wood, 
MV will enable more efficient 
compliance and enforcement of 
the Lacey Act, EUTR, and 
Australian Illegal Logging 
Prohibition Bill.  
 
The prototype, MV Version 1.0, 
is intended to be used in 

situations with a minimal need for 
training. The device uses advanced 
combinations of sensors and 
software to mimic and improve 
upon human perception of wood to 
allow for rapid and accurate 
identification of commercial 
timber. It has been built on 
existing technologies to integrate 
wood sampling techniques and 
digital recognition hardware and 
software to pioneer this new 
technology in wood identification. 
 
MV Version 1.0 has been used for 
proof-of-concept and developed 
using a library of Central American 
timber species to capitalize on 
existing work and resources in the 
US (CAFTA wood identification 
manual, CITES Identification Guide 
- Tropical Woods: Guide to the 
Identification of Tropical Woods 
Controlled under the Convention 
on International Trade in 
Endangered Species of Wild Fauna 
and Flora, and the USFS FPL wood 
collection, from which to build the 
database necessary to test the 
device and ensure scientific rigor). 
Now that the device has been 
tested with Central American 
species, it is ready for application 
to commercial wood from other 
regions of the world. Obviously, 
additional work will be needed to 
scale-up the technology and cover 
all timber species worldwide, 
produce and distribute devices, 
and provide training for its use. 

United States Forest Service (USFS) Machine Vision 
Field-level Automated Wood Identification 

By Shelley Gardner, US Forest Service, E-mail: shelleygardner@fs.fed.us 

The Machine Vision prototype 

in action 

 

“The objective of the 
Machine Vision project 

was to develop a hand-

held wood identification 

device that allows for 

rapid and accurate 

identification of 

commercial timbers.” 

Please see USFS Machine Vision…on page 13 
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With this in mind, the USFS has begun to expand the taxonomic and geographic 
breadth of species in the reference database beginning with Brazilian species in July 
of this year. We plan to focus the expansion of the image reference library on key 
trade taxa necessary to assist with enforcement actions. This is an ongoing effort that 
can be combined with demonstration and training/assistance in CBP/APHIS/FWS/DOJ 
port physical inspections. An exploratory visit to the Seattle port is scheduled for 
August. Others can be scheduled upon request. General training in wood ID, as well as 
use of MV Version 1.0 could also be arranged upon request. 
To support these types of requests, USFS has committed to hiring a full time tech 
transfer-oriented position at USFS FPL. We envision this new position making a 
significant contribution to the MV project. It will also contribute to our efforts to build 
a US forensic network for timber-related cases by putting more wood ID resources and 
expertise available to our law enforcement community. 

USFS Machine Vision from page 12 

Verifying the chain of custody (CoC) of 
individual trees using genetic 
fingerprints:  

If you have claims on a chain of custody 
for individual trees and timber products 
of these individual trees we can check if 
the claims are correct by comparing 
individual genetic fingerprints of 
reference samples collected along the 
CoC. The genetic fingerprints should be 
identical if the timber is from the same 
tree. Thus genetic fingerprinting serves 
as third party verification (genetic 
audits) of paper documents. 

Assessment of forest certification and 
verification of legal compliance: 

Since 2007 the Thünen-Institute is 
responsible for the assessment of forest 
certification schemes within the German 
regulation for the public procurement for 
wood and wood-based products. For the 
European Union the public procurement 
policy is a core element of the EU-action 
plan “Forest Law Enforcement 
Governance and Trade” (FLEGT). 

The Thünen Centre of competence from page 10 

Accredited and international acting 
certification bodies have launched 
Timber Legality Assurance Systems (TLAS) 
or Timber Legality and Traceability 
Verification Systems (TLTVS) and operate 
them in practice. The evidence of legal 
compliance must be verified on a case-
by-case basis. 
 
Service offered 

 Verification of certificates (e.g. FSC, 
PEFC or comparable certificates, 
verification of legal compliance) 
concerning validation and eligibility in 
terms of the EUTR. 

 Verification other documents 
concerning validation and eligibility in 
terms of the EUTR. Information about 
the risk of illegal logging and 
associated trade in selected producing 
countries. 
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Currently, wood identification 
is becoming a very hot topic 
in the context of timber 
trade, combating illegal 
logging, wood certification, 
and forensic know-how in 
China. The Chinese Academy 
of Forestry (CAF), directed by 
the State Forestry 
Administration (SFA), is a 
leading research organization 
in China to be engaged in 
wood identification (wood ID) 
with a long history based on 
the abundant wood xylarium 
specimens and wood sections. 
The wood collection of CAF 
was established in 1928 and 
accumulated nearly 24,000 
itemized wood specimens 
which consist of about 5,000 
species of 1,100 genera from 
over 180 families. 
 
However, the traditional wood 
ID on a species level, based on 
anatomical features alone, is 
not always possible. The 
newly developed DNA 
barcoding technology might 
overcome these limitations 
and might provide effective 
information with high 
resolution. DNA barcoding is a 
genetic approach based on a 
short DNA sequence from a 
standard part of a genome. 
Differences in the nucleotide 
sequence in specifically 
targeted DNA regions are 
useful for species 
identification. 

CITES training course for wood 
identification in China 

By Yafang Yin, Chinese Academy of Forestry; Email: yafang@caf.ac.cn 

 
Wood collection of the Chinese 

Academy of Forestry 

The advantage of target DNA 
regions is that the interspecific 
differences are greater than 
intraspecific variations. To 
date, the chloroplast and 
nuclear ribosomal DNA have 
emerged as good candidates for 
plant DNA barcoding. DNA 
extraction from fresh leaves or 
buds is a matter of routine in 
molecular biology. However, 
DNA extraction from harvested 
wood tissues becomes more 
problematic and complicated, 
especially when it comes to 
dried wood and long-term 
stored wood. With the 
influence of storage time and 
drying treatment, wood DNA 
becomes more seriously 
degraded.  
 
From 2012, the year that GTTN 
started, the Chinese Research 
Institute of Wood Industry 
(CRIWI) of CAF initiated a new 
research working plan to 
gradually establish a parallel 
database of DNA barcoding to 
their “wood xylarium 
database”. As one part of this 
blueprint, a project titled “New 
Technologies of wood ID for 
Endangered and Valuable 
Tropical Species (No. 
201304508, 2013-2015)” was 
approved by SFA in 2012 and 
consequently initiated by CAF 
with Shanghai Wood Industry 
Research Institute, Guangxi 
University and Anhui 
Agricultural University in 2013. 

The specific objective of this 
project is to develop DNA 
barcoding identification 
technology for wood ID. 
There is a strong need for 
CAF to optimize DNA 
extraction protocols from 
dried (high-temperature 
dried) and long-term stored 
wood materials and to 
establish reliable methods for 
wood ID. In this project, 
tropical wood species listed 
under CITES II or in the 
Chinese National List of Local 
Protected Flora (The State 
Council of China, 1999), e.g., 
Aquilaria spp. and Dalbergia 
spp. (especially for D. 
cochinchinensis, D. retusa 
and D. tucurensis) is 
adopted. Meanwhile, 
Santalum spp. (Sandalwood) 
is also included. The present 
results indicated that it is 
successful to differentiate 
dried A. sinensis, wood from 
other closed species with the 
aid of phylogenetic analysis. 

Please see CITES training course… on page 15 
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Meanwhile, identification 
of archaeological and 
ancient wood based on 
DNA barcoding is also part 
of CAF’s work highlights, 
since many requirements 
are raised during the 
protection of historical 
relics and maintenance of 
ancient timber 
construction. Some trials 
on DNA extraction from 
archaeological wood of 
Populus spp. and Pinus 
spp. have been carried 
out. 
 
Providing training courses 
on wood ID is a very 
important public mission 
for CAF. From 2011, more 
than seven wood ID 
training courses have been 
provided respectively by 
CRIWI of CAF for SFA, 
China CITES office and 
Chinese Customs, i.e., 
Xiamen Customs, March 
2011; China CITES office 
and SFA, July 2011, Hong 
Kong and Macau CITES 
office, July 2011; Guilin 
Customs, December 2012, 
Huangpu Customs, May 
2013; Hong Kong CITES 
office, September 2013 
and Chengdu Customs, May 
2014. 

From May to August 
2013, Dr. Yafang Yin 
worked in China’s 
CITES head office to 
facilitate the 
experience on wood ID 
for the flora division of 
China CITES. It should 
be noted that from 
September 24 to 25, 
2014, a two-day CITES 
training course for 
wood ID will be held in 
CAF collaborated with 
China and Germany 
CITES office.  
 
Meanwhile, several 
manuals and handbooks 
were compiled and 
distributed for wood ID 
training by CAF.  
After 2012, information 
on the Global Timber 
Tracking Network 
(GTTN) framework and 
the new technologies 
involved in timber 
tracking (DNA 
barcoding and stable 
isotope, etc.) has been 
disseminated 
frequently during those 
wood ID activities. 

 
Wood anatomical features of transverse 

sections of Aquilaria sinensis. Scale bars, 

200 μm; IP, included phloem; V, vessel. 

 

A phylogenetic tree based on the nuclear ribosomal 

DNA region. The branches indicate the high 

percentage of A. sinensis different from other closed 

species. G. Gyrinops. 
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Projects Updates 

1. Updates on timber tracking projects at the 
Forest Research Institute Malaysia 

“DNA profiling databases 

have been established 

for four important timber 

species” 

By Lee Soong Leong, Forest Research Institute Malaysia; Email: leesl@frim.gov.my 

The inbuilt unique properties of DNA within 
wood could serve as a tracking and monitoring 
tool to verify the legality of a suspected 
timber. DNA profiling has long been used in 
human forensics for legal proceedings to 
prove guilt or innocence, resolve 
unestablished paternity, identify remains of 
missing persons or victims of mass disasters 
and establish citizenship by proving blood 
relationships in immigration laws. Similarly, in 
forestry, there are two different ways in 
which DNA could be applied in timber tracking 
and forensic investigations. First, chloroplast 
and short tandem repeat (STR) DNA markers 
showing enough geographical structure could 
be used to differentiate the origin of one 
source of timber from another. Second, a set 
of highly polymorphic STR markers could be 
used to generate DNA profiling databases for 
individual identification, in which an illegal 
timber log could be matched to its original 
stump. 

In order to ensure sustainability of the 
Malaysian forest ecosystems, a project 
was initiated in 2007 in Forest Research 
Institute Malaysia (FRIM) to develop a 
DNA-based timber tracking system for the 
Malaysian forest tree species. Working 
closely with the Forest Department of 
Peninsular Malaysia, Sarawak Forestry 
Corporation and Forest Research Centre of 
Sabah, currently, DNA profiling databases 
have been established for four important 
timber species, i.e., Neobalanocarpus 
heimii (Dipterocarpaceae), Gonystylus 
bancanus (Thymelaeaceae), Koompassia 
malaccensis (Leguminosae) and Shorea 
platyclados (Dipterocarpaceae). A total of 
141 populations throughout Malaysia, 
consisting of approximately 4,500 
individuals, have been used to establish 
population and individual identification 
databases for the four species. 

Sampling of 141 populations throughout Malaysia including some 4,500 individuals of 

Neobalanocarpus heimii, Gonystylus bancanus, Koompassia malaccensis and Shorea platyclados 

Please see Updates on timber tracking… on page 17 
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In terms of application, 
the population and 
individual identification 
databases could be applied 
to timber tracking in two 
different circumstances, 
i.e. (1) to verify the 
provenance of wood in the 
context of forest 
certification and chain-of-
custody certification and 
(2) to identify the 
potential population of 
origin and its original 
stump for suspected 
illegally harvested wood. 
The first circumstance 
would provide an answer 
whether a wood sample is 
confirmed to belong to a 
presumed population, 
whereas the second 
circumstance would 
postulate a potential 
population and the original 
stump that the questioned 
wood lot is belonging to. 

 

P1 

P2 

P3 

P4 

P5 

P6 

P7 

P8 

P9 
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P11 
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The haplotype distribution map of Gonystylus bancanus in Malaysia is useful to reveal provenance and 

establish conformity of wood lot from the West and East Malaysia 

Once the potential original stump is determined, by using 
the individual identification database, a random match 
probability can be calculated for forensic investigations. 
These databases are ready to be used to provide forensic 
evidence for the conviction of illegal loggers under Section 
15, National Forestry Act 1984 (amended 1993) of 
Malaysia, and for timber certification to meet the 
international regulations such as EU Timber Regulation, 
the US Lacey Act and the Australian Illegal Logging 
Prohibition Bill. 

2. New DNA timber tracking project in Indonesia  

By Andrew Lowe, University of Adelaide; Email: andrew.lowe@adelaide.edu.au 

A new project to develop DNA timber 
tracking tools for Indonesian tropical 
hardwoods has just started, and will help 
with the control of illegal logging and 
associated trade, that are the cause of many 
economic and ecological problems both in 
timber producer and timber consumer 
countries.  
DNA marker methods use characters inherent 
in the timber (i.e. impossible to falsify) and 
guarantee a method, which is cost effective 
and statistically robust, for controlling the 
origin of wood and wood products.  
DNA methods will be developed for species 
identification and implementation of a 
timber tracking system for the important 

Indonesian timber tree species, red 
meranti and light red meranti. Gene 
markers will be developed that 
differentiate genetically between trees 
of different locations and also work for 
processed timber. A key aspect of the 
projects is to provide capacity building 
and technology transfer, so that DNA-
techniques can be performed quickly and 
simply to check origin at point of export. 
The project is being coordinated by 
Professor Andrew Lowe at the University 
of Adelaide, Australia, and in partnership 
with Dr Anto Rimbawanto from the 
Center for Forest Biotechnology and Tree 
Improvement (CFBTI), part of the  

See New DNA tracking project… on page 18 
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The Khaya genus, also known as African 
mahogany, includes five species targeted by 
the illegal timber trade (K. ivorensis, K. 
anthotheca, K. grandifoliola, K. senegalensis 
and K. madagascariensis). Wood from the first 
three species is marketed together as “African 
mahogany” and is among the continent’s most 
valuable sawnwood for export, with a wide 
variety of uses including shipbuilding. 
The aim of the project is to develop barcodes 
to clarify the taxonomic status of the African 
mahogany species and establish a genetic 
reference database to track the origin of K. 
senegalensis, which is now harvested more 
intensively than the other species.  

3. Developing DNA timber tracking tools for African 
mahogany (Khaya spp.) and a conservation strategy for 

Khaya senegalensis in West Africa 

By Marius R.M. Ekué, Bioversity International; E-mail: m.ekue@cgiar.org 

In addition, molecular data obtained for 
K. senegalensis will be integrated with 
existing morphological and ethno-
ecological data to propose a sustainable 
conservation strategy for the species in 
Benin that can be a useful model for the 
whole region. 
The project is supported by the Prince 
Albert II of Monaco Foundation and the 
Consultative Group on International 
Agricultural Research (CGIAR) research 
program on Forests, Trees and 
Agroforestry; and will be implemented in 
collaboration with partners from Benin, 
Togo, Ghana, Burkina Faso and Germany. 

Distribution of African mahogany species in mainland Africa  

(Source: http://www.prota4u.org) 

Indonesian Forestry Agency (FORDA), Prof 
Bernd Degen of the Thünen Institute in 
Germany, and Darren Thomas from Double 
Helix tracking Technologies in Singapore, and 
further supported by the World Resources 
Institute in Washington USA.  
Funding for the project has been provided by 
the International Tropical Timber Organisation 
as part of the Forest Law Enforcement, 
Governance and Trade (TFLET) initiative and 
supported by the Australian Government as 
part of an $8 million Illegal Logging: Regional 
Capacity Building Program.  

New DNA tracking project from page 17 

Additional funding and support for DNA 
Barcoding activities has also been 
provided by BioPlatforms Australia and 
the Australian Genome Research Facility 
as part of a $2.4M project launched on 
the International Day of Biodiversity to 
build a DNA Barcoding Framework 
Dataset for Australasia.  
For further info on the DNA barcoding 
project see: 
http://www.theleadsouthaustralia.com.
au/industries/research-
development/dna-barcoding-project-
targets-key-global-industries/  

K. senegalensis K. anthotheca or 

K. nyasica 
K. ivorensis K. grandifoliola 





 

The Global Timber Tracking Network (GTTN) 
is a global platform bringing together the 
science, scientists, policy makers and 
interested stakeholders to promote the 
integrated use of DNA and stable isotope 
technologies to ensure legal timber trade 
and curb illegal and unsustainable logging. 
We have established four Working Groups 
(WGs) on: 

 Genetics 
 Stable Isotopes 
 Wood Anatomy 
 Policy and Advocacy 

Voluntary scientists, experts and anyone 
interested are invited to join the working 
groups and provide technical knowledge, 
sound advice and support. 
To join the WGs, please visit 
http://www.globaltimbertrackingnetwork.or
g/get-involved/join-gttn/become-a-
member/ 

Bioversity International 
PO Box 236 UPM Post Office, Serdang 
43400 Selangor Darul Ehsan 
Malaysia  

Phone: 
+ (603) 89423891 

Fax: 
+ (603) 89487655 

E-mail: 
gttn@cgiar.org 
 
Website: 
www.globaltimbertrackingnetwork.org 

Join GTTN’s Working Groups 

By Marius R.M. Ekué, Bioversity 
International; Email: m.ekue@cgiar.org 

The State of the World’s Forest 

Genetic Resources 

 

The first-ever State of the World’s 
Forest Genetic Resources - prepared 

under the guidance of FAO's 

intergovernmental Commission on 

Genetic Resources for Food and 

Agriculture - calls for urgent action to 

better manage forests and their genetic 

resources to ensure that rural people 

who depend on them for their nutrition, 

livelihoods and resilience will be able to 

rely on their benefits over the long 

term. Bioversity International’s Forest 
Genetic Resources Programme has 

worked closely with FAO and 86 

country partners to prepare the report. 

Genetic technologies for reducing 

illegal logging are mentioned in 

chapter 9. The full report is available at 

http://www. fao.org/3/a-i3825e.pdf. 
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