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Agroisolab GmbH

Nature ignores borders !

Stable isotopes in timber 

tracking
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Agroisolab.
Our big projects in timber tracking

Stable isotopes for timber tracking

2006-2007: database of spruce, 

(boreal timber project)

2008-2010: database of teak, mahogany

2009-2010: concession project    

(Cameroon)

 2012-2014: oak project (China / Russia)

 2011-2015: ITTO project 

(Iroko, mapping of 8 African countries)
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Agroisolab.
ITTO project – timber tracking

Project: 

Development & implementation of a species identification and timber tracking

system with DNA and isotopes in Africa.

Funding:   ITTO

Start:     1.02.2012

End:        Nov. 2016

Budget: > 2.000.000,- €

Technology: Wood anatomy : species

DNA : species & origin

Stable isotopes : origin

Mapped countries: DRC, CAR, Congo, Gabon, Ghana, Ivory Coast, Kenya, 

Cameroon

Ayous

Sapelli

Iroko
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Short summary

Recommendation:

• Cordless screwdriver (>60Nm in wood)

• + extra battery + car charger

• wood driller: 20 cm

• drilling location: 50 to 100cm above

ground

• drilling depth: 15 cm

• sawdust stored in cotton bags

-> GPS Data

Actual:

• 453 samples collected

• most of the samples were cuttings

• 10 % of the samples were problematic:

e.g. bark or branches

• several confusions in the GPS data

Agroisolab.
Issues in the project: 1) sampling
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Agroisolab.
Issues in the project: 2) sample location

Recommendation:

• more or less a complete mapping of the region

• Two sampling round strategy

-> first year: first overview

-> second year: close the gap

Sampling 

locations in 

Java

Sulfur: 34S/32S

Teak
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Country level:

The D/H (hydrogen) and 18O/16O (oxygen) 

ratios depending on the water / rainfall cycle 

could differentiate a wide region.

Regional level:

The 13C/12C (carbon), as a 

climate and 87Sr/86Sr 

(strontium) as a geological 

parameter could differentiate 

a closer region.

Local / soil level:

The 34S/32S (sulfur) and 15N/14N (nitrogen) 

as geological parameter reflect the local soil.

Agroisolab.
Stable isotopes – Principle to track back the origin
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Agroisolab.
ITTO-project: hydrogen and oxygen ratios in timber (Iroko)

Conclusion:

Stable Isotope Analysis is a 

universal analytical tool for

authenticating the origin of

biological material to a 

location.

Ivory



Agroisolab.
Official ivory database: http://ivoryid.org

http://ivoryid.org/
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Agroisolab.
ITTO-project: carbon and strontium ratios (Iroko)
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Agroisolab.
ITTO-project: Nitrogen and sulfur ratios (Iroko).
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Agroisolab.
Discriminant analysis (DA) of Iroko: 5 African countries



Country level species Blind test partner Evaluation in blindtest

Performance of isotopes in %

Stable isotopes laboratories Right Wrong No answer

Agroisolab Milica Excelsa WWF 7 3 0 72

G2S 7 3 0
Fera Enfandrophragma cylindricum WWF 7 3 0

G2S 9 1 0

Josephinum Triploc hitno scelorxylon WWF 5 5 0

G2S 8 1 1

Total 43 16 1

Reference sample used 828

Performance of Genetic in %

Genetic laboratories

VTI-Thünen Milica Excelsa WWF 4 6 0 50
G2S 6 4 0

VTI-Thünen Enfandrophragma cylindricum WWF 5 5 0

G2S 6 3 1

Adelaide Triploc hitno scelorxylon WWF 5 3 2

G2S 4 1 5

Total 30 22 8

Reference sample used 3324

ITTO-Project: Mapping of 8 African countries; results of the blindtest

Agroisolab
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Agroisolab.
ITTO-project: Strontium concentration (Iroko).
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Agroisolab
Sapelli-project (FERA): Isotopes & Trace elements

18O; 87Sr, 13C

(missing 15N, 34S, D/H)

from \ to Cameroon Congo DRC Total % correct

Cameroon 19 0 2 21 90,48%

Congo 3 0 1 4 0,00%

DRC 2 0 26 28 92,86%

Total 24 0 29 53 84,91%
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Trace elements: 

Ca, Sr, Cd, PB 

from \ to Cameroon Congo DRC Total % correct

Cameroon 15 1 5 21 71,43%

Congo 0 3 1 4 75,00%

DRC 1 0 27 28 96,43%

Total 16 4 33 53 84,91%
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Agroisolab
Sapelli-project (FERA): 3x Isotopes & 4x trace elements
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Cameroon Congo DRC

from \ to Cameroon Congo DRC Total % correct

Cameroon 18 0 3 21 85,71%

Congo 0 3 1 4 75,00%

DRC 0 0 28 28 100,00%

Total 18 3 32 53 92,45%

2017 year of trace elements
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Agroisolab

Level 2.0: non target analytics

Non target analytic Applicable to timber

Near Infrared spec. Origin, species

NMR-Profiling Not yet

Metabolomics Origin, species 

Proteomics species 

Two facts are common to all new applications:

- Enormous quantity of data !

- Non-target !

Next step in 2017: 

combination of Stable isotopes 

+DNA

+Trace elements

+Non-target methods

(NIRS signatures)
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D/H ratio in water

D/H ratio in timber

Agroisolab

New cooperation 2017: ETH Zürich & Agroisolab: Origin of Dalberghia



Agroisolab.

Thank you very much

for your attention www.agroisolab.com

Nature ignores borders !


