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BACKGROUND 

Illegal harvesting of forest resources poses a significant 
threat to the sustainability of forest ecosystems 



BACKGROUND 

There are still lacking of timber tracking and identification 
tools that can be used for enforcement and regulation 

However 

 

At FRIM, since 2007, by using genetic methods, we 
have developed DNA profiling and barcoding databases 

for TIMBER TRACKING & SPECIES IDENTIFICATION 
 

Hence 



How genetic methods are being used as an  
instrument for timber tracking?  

Suspected timber Species Population Individual 

How to 
establish DNA 
database for 

species 
identification? 

DNA barcoding 

How to 
establish DNA 
database for 
population 

identification? 

Phylogeography 

How to 
establish DNA 
database for 

individual 
identification? 

DNA profiling 

Is it possible to 
extract quality 
DNA from dry 
wood/wood 

product? 

Protocol 



We have successfully developed a DNA-based timber tracking 
system for an importance timber in Malaysia   

Neobalanocarpus heimii (Chengal) 



BACKGROUND 



DNA BARCODES 



In order for these timber tracking systems 
to be used: 

Standard Operating Procedure (SOP)  

1) To provide forensic evidences for the conviction 
of illegal loggers under National Forestry Act 
1984 

2) For timber certification to meet the international 
regulations such as CITES, US Lacey Act, EU and 
Australia Timber Regulations 





Increment borer – 
Wood core tissue 

Hollow steel punch – 
Cambium tissue 





The SOPs were presented to the Council for Forest & 
Silvicultural, and Committee of Forest Operations & Monitoring 

to be implemented in Peninsular Malaysia 



APPLICATIONS 



CASE STUDY 1 
 

• On 6 August 2015, a request was received from State Forest 
Department (FD) to investigate a forest offense in a Forest 
Reserve 

• The Director of the State FD was requesting a forensic 
examination and report for possible criminal charges 

Neobalanocarpus heimii 



FORENSIC ACQUISITION 
 

Guided by the officials from the State FD, sample collections were 
carried out in the field following SOP1: SPECIMEN COLLECTION IN 

THE FIELD   



FORENSIC ACQUISITION 
 



FORENSIC ACQUISITION 
 



FORENSIC ACQUISITION 
 

Wood tissues were collected from 13 questioned logs (Logs 1 − 13) and 
six potential stumps (Stumps 1 − 6) suspected to be Chengal 

No DNA ID JPN ID 
Length 

(m) 
Diameter 

(cm) 
Location (GPS) Type of tissue Collection date & time 

Logs 
1 MG-F003 311 6.9 43 N3°05’31.3”E101°49’19.8” Cambium 13/08/2015 & 11:58 
2 MG-F004 314 6.2 50 N3°05’31.3”E101°49’19.8” Cambium 13/08/2015 & 12:03 
3 MG-F005 313 9.8 24 N3°05’31.3”E101°49’19.8” Cambium 13/08/2015 & 12:11 
4 MG-F006 312 5.9 30 N3°05’31.3”E101°49’19.8” Cambium 13/08/2015 & 12:18 
5 MG-F007 309 7.5 38 N3°05’31.3”E101°49’19.8” Cambium 13/08/2015 & 12:25 
6 MG-F008 315 6.1 23 N3°05’31.3”E101°49’19.8” Cambium 13/08/2015 & 12:32 
7 MG-F009 308 6.1 56 N3°05’31.3”E101°49’19.8” Cambium 13/08/2015 & 12:36 
8 MG-F010 316 9.2 20 N3°05’31.3”E101°49’19.8” Cambium 13/08/2015 & 12:40 
9 MG-F011 306 7.4 22 N3°05’31.3”E101°49’19.8” Cambium 13/08/2015 & 12:45 

10 MG-F012 305 6.2 35 N3°05’31.3”E101°49’19.8” Cambium 13/08/2015 & 12:47 
11 MG-F013 304 8.5 29 N3°05’31.3”E101°49’19.8” Cambium 13/08/2015 & 12:51 
12 MG-F014 310 5.0 36 N3°05’31.3”E101°49’19.8” Wood core 13/08/2015 & 12:58 
13 MG-F021 307 1.4 40 N3°05’31.3”E101°49’19.8” Wood core 27/08/2015 & 11:30 

Stumps 
1 MG-F001 C42 - 86 N3°05’40.3”E101°49’24.7” Cambium 13/08/2015 & 11:08 
2 MG-F002 C32 - 37 N3°05’41.7”E101°49’27.3” Cambium 13/08/2015 & 11:29 
3 MG-F015 A28 - 95 N3°05’43.0”E101°49’24.8” Cambium 13/08/2015 & 13:40 
4 MG-F018 B28 - 55 N3°05’45.2”E101°49’27.4” Cambium 18/08/2015 & 11:22 
5 MG-F019 A22 - 47 N3°05’44.2”E101°49’24.1” Cambium 18/08/2015 & 11:48 
6 MG-F020 A37 - 50 N3°05’44.6”E101°49’17.4” Cambium 27/08/2015 & 12:44 



FORENSIC ANALYSIS 
 

The total DNA of the collected tissues were extracted and purified 
according to SOP2: DNA ISOLATION AND PURIFICATION FROM 

WOOD TISSUES 

DNA 



FORENSIC ANALYSIS 
 

The purified DNAs obtained were subsequently sequenced on a 
chloroplast region (rbcL) following SOP3: DNA SEQUENCING FOR 

SPECIES AND POPULATION IDENTIFICATION 

DNA sequencing for F & R primers 

DNA sequences edited manually by visual inspection of 
electropherograms using Sequencher & aligned using ClustalW  



FORENSIC ANALYSIS 
 

The purified DNAs obtained were further genotyped using SOP4: 
STR GENOTYPING FOR POPULATION AND INDIVIDUAL 

IDENTIFICATION 

Scoring 
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PCR 
Fragment analysis 

Genotype (data) 



FINDINGS AND CONCLUSIONS 
 

1) Could the questioned Logs 1 - 13 and the Stumps 1 - 6 belong 
to the species Chengal (N. heimii)? 

FRIM’S DNA BARCODING DATABASE OF MAJOR TIMBERS  
>Anisoptera_costata01 
CAAAATAGGAAACGGTCTCTCCAACGCATAAAAGGTTGGGAGTTAACATT 
CTCATCGTCTTTGGTAAAATCAAGTCCACCGCGTAGACATTCATAAACCG 
CTCTACCATAGTTCTTAGCAGATAACCCTAATTTAGGTTTAATAGTACAT 
CCCAATAGTGGACGGCCGTACTTGTTCAACTTATCTCTTTCAACTTGGAT 
ACCGTGAGGCGGGCCTTGGAAAGTTTTAACATAAGAAATAGGGATTCGCA 
GATCCTCTAAACGTAGAGCGCGCAGGGCTTTGAACCCAAATACATTACCC 
ACAATGGAAGTAAACATGTTAGTAACAGAACCTTCTTCAAAAAGGTCTAA 
AGGGTAAGCTACATAACATATATATTGATTTTCTTCTCCAGCAACGGGCT 
CAATGTGGTAGCAGCGCCCTTTGTAACGATCAAGGCTGGTAAGTCCATCA 
GTCCACACAGTTGTCCATGTACCAGTAGAAGATTCAGCAGCTACCGCAGC 
CCCTGCTTCTTCAGGCGGAACTCCGGGTTGAGGTGTTACTCGGAATGCTG 
CCAAGATATCAGTATCTTTGGTTTGGTAGTCAGGAGTATAATAAGTCAAT 
TTATA 
>Anisoptera_costata02 
CAAAATAGGAAACGGTCTCTCCAACGCATAAAAGGTTGGGAGTTAACATT 
CTCATCGTCTTTGGTAAAATCAAGTCCACCGCGTAGACATTCATAAACCG 
CTCTACCATAGTTCTTAGCAGATAACCCTAATTTAGGTTTAATAGTACAT 
CCCAATAGTGGACGGCCGTACTTGTTCAACTTATCTCTTTCAACTTGGAT 
ACCGTGAGGCGGGCCTTGGAAAGTTTTAACATAAGAAATAGGGATTCGCA 
GATCCTCTAAACGTAGAGCGCGCAGGGCTTTGAACCCAAATACATTACCC 
ACAATGGAAGTAAACATGTTAGTAACAGAACCTTCTTCAAAAAGGTCTAA 
AGGGTAAGCTACATAACATATATATTGATTTTCTTCTCCAGCAACGGGCT 
CAATGTGGTAGCAGCGCCCTTTGTAACGATCAAGGCTGGTAAGTCCATCA 
GTCCACACAGTTGTCCATGTACCAGTAGAAGATTCAGCAGCTACCGCAGC 
CCCTGCTTCTTCAGGCGGAACTCCGGGTTGAGGTGTTACTCGGAATGCTG 
CCAAGATATCAGTATCTTTGGTTTGGTAGTCAGGAGTATAATAAGTCAAT 
TTATA 

>Dipterocarpus_concavus04 
CAAAATAAGAAACGGTCTCTCCAACGCATAAAAGGTTGGGAGTTCACATT 
CTCATCGTCTTTGGTAAAATCAAGTCCACCGCGTAGACATTCATAAACCG 
CTCTACCGTAGTTCTTAGCGGATAACCCTAATTTAGGTTTAATAGTACAT 
CCCAATAGTGGACGGCCRTACTTGTTCAACTTATCTCTTTCAACTTGGAT 
ACCGTGAGGTGGRCCTTGGAAAGTTTTAAYATAAGAARTWGGGATTCGCW 
GATCCTCTAAACGTAGAGCGCGCAGGGCTTTGAAYCCAAATACATTACCC 
ACAATGGAAGTAAACATGTTAGTAACAGAACCTTCTTCAAAAAGGTCTAA 
AGGGTAAGCTACATAACATATATATTGATTTTCTTCTCCAGCAACGGGCT 
CAATGTSGTAGCATCGCCCTTTGTAACGATCAAGGCWGGTAAGTCCATSA 
GTCCACACAGTTGTCCATGTACCAGTAGAAGATTCAGCAGCTACCGCWGC 
CCCTGCTTCTTCAGGCRGAACTCCGGGTTGAGGTGTTACTCGGAATGCTG 
CCAAGATATCAGTATCTTTGGTTTGGTAKTCAGGAGTATAATAAGTMAAT 
TTATA 
>Dipterocarpus_concavus05 
CAAAATAAGAAACGGTCTCTCCAACGCATAAAAGGTTGGGAGTTCACATT 
CTCATCGTCTTTGGTAAAATCAAGTCCACCGCGTAGACATTCATAAACCG 
CTCTACCGTAGTTCTTAGCGGATAACCCTAATTTAGGTTTAATAGTACAT 
CCCAATAGTGGACGGCCRTACTTGTTCAACTTATCTCTTTCAACTTGGAT 
ACCGTGAGGTGGRCCTTGGAAAGTTTTAAYATAAGAARTWGGGATTCGCW 
GATCCTCTAAACGTAGAGCGCGCAGGGCTTTGAAYCCAAATACATTACCC 
ACAATGGAAGTAAACATGTTAGTAACAGAACCTTCTTCAAAAAGGTCTAA 
AGGGTAAGCTACATAACATATATATTGATTTTCTTCTCCAGCAACGGGCT 
CAATGTSGTAGCATCGCCCTTTGTAACGATCAAGGCWGGTAAGTCCATSA 
GTCCACACAGTTGTCCATGTACCAGTAGAAGATTCAGCAGCTACCGCWGC 
CCCTGCTTCTTCAGGCRGAACTCCGGGTTGAGGTGTTACTCGGAATGCTG 
CCAAGATATCAGTATCTTTGGTTTGGTAKTCAGGAGTATAATAAGTMAAT 
TTATA 

>Dryobalanops_lanceolata05 
CAAAATAAGAAACGGTCTCTCCAACGCATAAAAGGTTGGGAGTTCACATT 
CTCATCGTCTTTGGTAAAATCAAGTCCACCGCGTAGACATTCATAAACCG 
CTCTACCGTAGTTCTTAGCGGATAACCCTAATTTAGGTTTAATAGTACAT 
CCCAATAGTGGACGGCCGTACTTGTTCAACTTATCTCTTTCAACTTGGAT 
ACCGTGAGGTGGGCCTTGGAAAGTTTTAACATAAGAAATAGGGACTCGCA 
GATCCTCTAAACGTAGAGCGCGCAGGGCTTTGAACCCAAATACATTACCC 
ACAATGGAAGTAAACATGTTAGTAACAGAACCTTCTTCAAAAAGGTCTAA 
AGGGTAAGCTACATAACATATATATTGATTTTCTTCTCCAGCAACGGGCT 
CAATGTGGTAGCATCGCCCTTTGTAACGATCAAGGCTGGTAAGTCCATCA 
GTCCACACAGTTGTCCATGTACCAGTAGAAGATTCAGCAGCTACCGCAGC 
CCCTGCTTCTTCAGGCGGAACTCCGGGTTGAGGTGTTACTCGGAATGCTG 
CCAAGATATCAGTATCTTTGGTTTGGTAGTCAGGAGTATAATAAGTCAAT 
TTATA 
>Dryobalanops_lanceolata06 
CAAAATAAGAAACGGTCTCTCCAACGCATAAAAGGTTGGGAGTTCACATT 
CTCATCGTCTTTGGTAAAATCAAGTCCACCGCGTAGACATTCATAAACCG 
CTCTACCGTAGTTCTTAGCGGATAACCCTAATTTAGGTTTAATAGTACAT 
CCCAATAGTGGACGGCCGTACTTGTTCAACTTATCTCTTTCAACTTGGAT 
ACCGTGAGGTGGGCCTTGGAAAGTTTTAACATAAGAAATAGGGACTCGCA 
GATCCTCTAAACGTAGAGCGCGCAGGGCTTTGAACCCAAATACATTACCC 
ACAATGGAAGTAAACATGTTAGTAACAGAACCTTCTTCAAAAAGGTCTAA 
AGGGTAAGCTACATAACATATATATTGATTTTCTTCTCCAGCAACGGGCT 
CAATGTGGTAGCATCGCCCTTTGTAACGATCAAGGCTGGTAAGTCCATCA 
GTCCACACAGTTGTCCATGTACCAGTAGAAGATTCAGCAGCTACCGCAGC 
CCCTGCTTCTTCAGGCGGAACTCCGGGTTGAGGTGTTACTCGGAATGCTG 
CCAAGATATCAGTATCTTTGGTTTGGTAGTCAGGAGTATAATAAGTCAAT 
TTATA 

Stump 2 

Stump 4F 

Stump 4R 



FINDINGS AND CONCLUSIONS 
 

Query ID Subject ID % identity 
Alignment 

length 
Evalue Bit score 

Log 1 Chengal (N. heimii) 100.00 605 0 1081 
Log 2 Chengal (N. heimii) 100.00 605 0 1081 
Log 3 Chengal (N. heimii) 100.00 605 0 1081 
Log 4 Chengal (N. heimii) 100.00 605 0 1081 
Log 5 Chengal (N. heimii) 100.00 605 0 1081 
Log 6 Chengal (N. heimii) 100.00 605 0 1081 
Log 7 Chengal (N. heimii) 100.00 605 0 1081 
Log 8 Chengal (N. heimii) 100.00 605 0 1081 
Log 9 Chengal (N. heimii) 100.00 605 0 1081 
Log 10 Chengal (N. heimii) 100.00 605 0 1081 
Log 11 Chengal (N. heimii) 100.00 605 0 1081 
Log 12 Chengal (N. heimii) 100.00 605 0 1081 
Log 13 Chengal (N. heimii) 100.00 605 0 1081 
Stump 1 Chengal (N. heimii) 100.00 605 0 1081 
Stump 2 Chengal (N. heimii) 100.00 605 0 1081 
Stump 3 Chengal (N. heimii) 100.00 605 0 1081 
Stump 4 Chengal (N. heimii) 100.00 605 0 1081 
Stump 5 Chengal (N. heimii) 100.00 605 0 1081 
Stump 6 Chengal (N. heimii) 100.00 605 0 1081 

Sh
or

ea
 c

ilia
ta

01
Sh

or
ea

 in
ap

pe
nd

icu
la

ta
02

50

Sh
or

ea
 g

ui
so

02

50

Sh
or

ea
 s

um
at

ra
na

01

50

Sh
or

ea
 s

cr
ob

icu
la

ta
02

50

Sh
or

ea
 m

at
er

ia
lis

01

50

Sh
or

ea
 lu

m
ut

en
sis

01

50

Sh
or

ea
 la

ev
is0

1

50

Sh
or

ea
 g

lau
ca

01

50

Sh
or

ea
 la

dia
na

01

50

Sh
or

ea
 fo

xw
or

th
yi0

1

50

Sh
or

ea
 is

op
te

ra
01

Sh
or

ea
 p

ina
ng

a0
1

Sh
or

ea
 sp

len
did

a0
1

Sh
ore

a b
ec

ca
ria

na
01

Sho
rea

 m
ac

rop
hy

lla
02

Sho
rea

 pi
los

a0
2

10
0

10
0

10
0

10
050

50

Sho
rea

 br
un

ne
sc

en
s0

2

Sho
rea

 m
ax

welli
an

a0
1

100

50

Shorea su
perba01

50

Parashorea m
alaanonan01

Parashorea tomentella01

100

50

Shorea dasyphylla01

Shorea rubra01

100
Shorea parvifolia01

100
Shorea fallax01

Shorea hemsleyana01

Shorea leprosula01

Shorea smithiana01

Shorea acuminata02

Shorea macroptera01

Shorea slootenii01
50

Shorea albida01100

Shorea platycarpa02

Shorea teysmanniana01100

Shorea elliptica01
Shorea ovalis04
Shorea platyclados01Shorea uliginosa01Shorea curtisii01Shorea lepidota01Shorea macrantha02

Shorea argentifolia01
Shorea ovata01

50
50

50
50

50
50

50
50

50
50

50
50

505050100

50

Parashorea densiflora01

Shorea longisperma01

Shorea multiflora01

Shorea patoiensis01

Shorea peltata01

Shorea faguetiana02

Shorea maxima01

Shorea balanocarpoides01

Shorea richetia01

50
50
50
50
50

100

100
50

100

Hopea nutans02

50

Hopea pierrei01

Hopea sublanceolata01

Hopea bracteata01

Hopea odorata02

Hopea polyalthioides01

Hopea sangal01

Hopea auriculata03

Hopea griffithii02

Hopea nervosa01

Hopea pentanervia01

Hopea bilitonensis01

Hopea subalata01

50
50

50
50

50
50

50
50

50
50

50
50

Hopea helferi01
50

Shorea sym
ingtonni01

Hopea latifolia02

Hopea pedicellata01
50

Hopea m
engerawan01

50

Hopea glaucescens01
50

Hopea sulcata01
100

Shorea dealbata01
Shorea henryana01
Shorea hypochra01

10
0

Shorea agam
i01

Shorea confusa01
Shorea bracteolata01

Shorea roxburghii01

50 50 50 50 10
0

50

100

50

Lo
g 

07

Lo
g 

11

St
um

p 
02

St
um

p 0
6

Ne
ob

ala
no

ca
rp

us
 he

im
ii0

4

Lo
g 0

4

Lo
g 0

8

Lo
g 1

2

Stum
p 0

3

Neo
ba

lan
oc

arp
us

 he
im

ii0
1

Neobalanoca
rpus h

eim
ii05

Log 01
Log 05Log 09Log 13

Stump 04

Neobalanocarpus heimii02Log 02Log 06Log 10Stump 01Stump 05Log 03
Neobalanocarpus heimii03 50

50
50

50
50

50
50

50
50

50
50

5050 50 50 50 50 50 50 50 50 50 10
0

10
0

Dipterocarpus costulatus01Dipterocarpus kerrii01Dipterocarpus rigidus01
Dipterocarpus tempehes01

Dipterocarpus baudii01

Dipterocarpus elongatus01

Dipterocarpus kunstleri01

Dipterocarpus confertus01

Dipterocarpus geniculatus01

Dipterocarpus cornutus01

Dipterocarpus sarawakensis03 100
50
50
50
50
50
50

50
50

50

50

Dryobalanops lanceolata01

50

Dipterocarpus rotundifolius01

Dryobalanops rappa01

Dipterocarpus lowii01

Dryobalanops beccarii02

Dryobalanops oblongifolia01
50
50
50
50

50

Dipterocarpus semivestitus01

50

Dipterocarpus oblongifolius02

50

Dipterocarpus grandiflorus01

Dryobalanops aromatica02
50

100

Anisoptera costata01

Anisoptera laevis01
100

50

Cotylelobium lanceolatum01

100

Vatica odorata01

Vatica stapfiana01
100

50

Vatica scortechinii01

50

Vatica flavida01

50

Vatica nitens01

50

Vatica yeechongii02

50

Vatica dulitensis01

Upuna borneensis01

Conclude that  Logs 1 - 13 and Stumps 1 - 6 
belong to the species Chengal (N. heimii) 



FINDINGS AND CONCLUSIONS 
 

2) Could the questioned Logs 1 - 13 be contributed from a same 
tree and be originated from the Stumps 1 - 6? 

Log 3 

Log 4 

Nhe005 

124/145 

126/131 

Stump 3 

Nhe011 

Stump 3 

161/181 

161/181 

Log 3 

Log 4 

Sle392 

183/189 

191/195 

Log 4 

Log 5 

Slu004a 

148/150 

146/146 



FINDINGS AND CONCLUSIONS 
 

No Nhe004 Nhe005 Nhe011 Nhe015 Shc07 Hbi161 Slu044a Nhe018 Sle392 Shc03  

Logs 
1 258/259 103/122 172/180 130/160 141/155 98/98 146/146 139/139 189/191 124/134 
2 258/264 124/145 162/168 164/176 141/155 114/114 146/146 137/137 183/189 126/136 
3 258/264 124/145 162/168 164/176 141/155 114/114 146/146 137/137 183/189 126/136 
4 266/277 126/131 180/186 148/150 151/161 101/104 148/150 137/137 191/195 126/132 
5 258/259 103/122 172/180 130/160 141/155 98/98 146/146 139/139 189/191 124/134 
6 283/283 124/145 161/170 164/170 157/157 98/107 146/150 139/139 187/189 126/128 
7 258/264 124/145 162/168 164/176 141/155 114/114 146/146 137/137 183/189 126/136 
8 258/259 103/122 172/180 130/160 141/155 98/98 146/146 139/139 189/191 124/134 
9 258/264 124/145 162/168 164/176 141/155 114/114 146/146 137/137 183/189 126/136 

10 283/283 124/145 161/170 164/170 157/157 98/107 146/150 139/139 187/189 126/128 
11 258/264 124/145 162/168 164/176 141/155 114/114 146/146 137/137 183/189 126/136 
12 283/283 124/145 161/170 164/170 157/157 98/107 146/150 139/139 187/189 126/128 
13 258/264 124/145 162/168 164/176 141/155 114/114 146/146 137/137 183/189 126/136 

Stumps 
1 258/273 122/122 180/180 148/170 171/171 101/114 146/146 137/137 189/189 126/128 
2 264/283 126/128 161/161 142/164 155/161 104/114 146/150 137/137 183/185 132/132 
3 264/273 122/132 161/188 148/148 151/155 98/101 146/150 137/143 183/189 128/128 
4 258/259 103/122 172/180 130/160 141/155 98/98 146/146 139/139 189/191 124/134 
5 264/266 128/132 161/170 162/166 141/161 98/114 146/150 133/137 187/195 126/138 
6 283/283 124/145 161/170 164/170 157/157 98/107 146/150 139/139 187/189 126/128 



FINDINGS AND CONCLUSIONS 
 

FRIM’S INDIVIDUAL IDENTIFICATION DATABASE OF CHENGAL  

Profile frequency/Random match probability (RMP)  



FINDINGS AND CONCLUSIONS 
 

1) Logs 1, 5 and 8 had a similar profile and this profile was 
similar with the profile of Stump 4 

Conclude that Logs 1, 5 and 8 were contributed from 
a same tree and these three logs were originated 

from Stump 4 (RMP: 1 in 5.99 x 106) 

Log 1 

Log 5 

Log 8 

Stump 4 



FINDINGS AND CONCLUSIONS 
 

2) Logs 6, 10 and 12 had a similar profile and this profile was 
similar with the profile of Stump 6  

Conclude that Logs 6, 10 and 12 were contributed 
from a same tree and these three logs were originated 

from Stump 6 (RMP: 1 in 3.61 x 106) 

Log 6 

Log 10 

Log 12 

Stump 6 



FINDINGS AND CONCLUSIONS 
 

3) Logs 2, 3, 7, 9, 11 and 13 had a similar profile and this profile 
cannot be matched with any profiles of the six stumps   

Log 2 

Log 2 Log 3 Log 7 

Log 9 Log 11 Log 13 

4) None of the 13 logs can be matched to Stump 1, 2, 3 & 5  
– the logs were not sampled in this investigation 

Stump 1 Stump 2 Stump 3 Stump 5 



SUMMARY 
 

Located within Forest Reserve 

Logging license not issued  

Log 1 

Log 5 

Log 8 

Log 6 

Log 10 

Log 12 

Provide direct forensic evidence to prove that the logs 
had been illegally harvested from this Forest Reserve   



CASE STUDY 2 
 

• On 3 August 2016, a request was received to investigate a 
forest offense case involving the felling of a Chengal tree in 
a Wildlife Reserve 

Neobalanocarpus heimii 









FORENSIC ACQUISITION 
 

1A 

2A 

3A 



FINDINGS AND CONCLUSIONS 
 

We managed to obtain consistent DNA profiles for samples  
A, B, C, D and 3A but not for samples 1A and 2A 

The DNA extracted from samples 1A and 2A were of low quality as 
these samples might have been exposed to chemical which can 

cause DNA disintegration 

     X X 



Sample Nhe004  Nhe005 Nhe011 Nhe015 Nhe018  Hbi161 Shc03 

A 259/259 114/114 170/170 144/146 137/145 101/107 130/130 
B 259/259 114/114 170/170 144/146 137/145 101/107 130/130 
C 259/259 114/114 170/170 144/146 137/145 101/107 130/130 
D 259/259 114/114 170/170 144/146 137/145 101/107 130/130 

3A 259/259 114/114 170/170 144/146 137/145 101/107 130/130 

For the samples A, B C, D and 3A, the analysis showed that 
all the samples shared a similar DNA profile 

FINDINGS AND CONCLUSIONS 
 

By using the FRIM’s Individual Identification Database of 
Chengal, we can conclude that samples A, B, C, D and 3A were 

originated from a same tree with a RMP of 1 in 9.330 x 106 



SUMMARY 
 

Provide direct 
forensic evidence to 

prove that CHAINSAW 
3A had been used to 
cut the Chengal tree  



On 23 Nov 2016, a request was received from State FD to 
investigate a forest offense which took place in Oct 2016 

CASE STUDY 3 
 

Neobalanocarpus heimii 







Forest Reserve 

Logging license not issued  

Stump 3 Stump 4 

Stump 5 Stump 6 

Stump 7 Stump 8 

Stump 1 Stump 2 

SUMMARY 
 



Koompassia malaccensis 

CASE STUDY 4 
 

• On 17 Mar 2017, a request was received to investigate a forest 
offense case involving the felling of valuable timber trees, inclusive 
of Kempas in a Wildlife Reserve 





Samples from another 170 logs 

















Samples from another 22 stumps 



Stump S12 



Submitted as exhibit P6 in the case of summon at the 
Sessions Court and the accused had pleaded guilty to the 

charge and fined on July 2017 

Wildlife Reserve 

22 stumps 

170 logs 

L79 

L80 

L75 

SUMMARY 
 

S12 



• On 9 Oct 2015, a request was received from a 
timber trading company in Singapore for wood 
species authentication. 

A legal case due to a dispute between the timber 
trading company and the construction company on 

the usage of wood for swimming pool decking 

TIMBER TRADING 
COMPANY  

 

Claimed supplying 
Chengal from 

Malaysia for the 
swimming pool 

decking 

CONSTRUCTION 
COMPANY 

 

Accused not using 
Chengal but Giam 
or Balau for the 
swimming pool 

decking 

CASE STUDY 5 
 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCOWRnYbVickCFUGXlAodRf0Kjg&url=http://calvarycarpentry.com/timber-decking.php&psig=AFQjCNH9XOkm2MBRrv33QBRIcHyEzerp9w&ust=1447375734415369
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCOWRnYbVickCFUGXlAodRf0Kjg&url=http://calvarycarpentry.com/timber-decking.php&psig=AFQjCNH9XOkm2MBRrv33QBRIcHyEzerp9w&ust=1447375734415369


FORENSIC ACQUISITION 
 

Four pieces of sawn wood, suspected to be Chengal were 
received from the company for species authentication.  The 

samples were designated as Unknown 1, 2, 3 and 4  

Unknown 1 

Unknown 3 

Unknown 2 

Unknown 4 



FINDINGS AND CONCLUSIONS 
 

Unknown 1 

Unknown 1: Quality = 25.5% 

Unknown 2 

Unknown 2: Quality = 66.0% 

Unknown 3 

Unknown 3: Quality = 100.0% 

Unknown 4 

Unknown 4: Quality = 11.6% 

Quality DNA sequences for Unknown 3 but not for 
Unknown 1, 2 and 4 



FINDINGS AND CONCLUSIONS 
 

FRIM’s DNA 
barcoding database 

of Dipterocarps 100% identity with Chengal   

Similarity BLAST 
Query ID Subject ID (Trade name) % identity Mismatches 

Unknown 3 Neobalanocarpus heimii 01 (Chengal) 100.00 0 

Unknown 3 Neobalanocarpus heimii 02 (Chengal) 100.00 0 

Unknown 3 Hopea griffithii (Merawan) 99.17 5 

Unknown 3 Hopea nervosa (Merawan) 99.17 5 

Unknown 3 Shorea bracteolate (White meranti) 99.17 5 

Unknown 3 Hopea helferi (Giam) 99.01 6 

Unknown 3 Hopea polyalthioides (Giam) 99.01 6 

Unknown 3 Shorea laevis (Balau) 98.84 7 

Unknown 3 Maximum parsimony analysis 

Well-supported clade with Chengal  
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SUMMARY 
 

The DNA evidence together with wood anatomy 
evidence have been used in court to counter the 

accusations by the construction company 

TIMBER TRADING 
COMPANY  

 

Claimed supplying 
Chengal from 

Malaysia for the 
swimming pool 

decking 

CONSTRUCTION 
COMPANY 

 

Accused not using 
Chengal but Giam 
or Balau for the 
swimming pool 

decking 
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Testify in the State Courts of the 
Republic of Singapore 

SUMMARY 
 



CASE STUDY 6 
 

Two pieces of sawn wood suspected to be Dipterocarpus 
species (KERUING) was received from a timber 

trading company on 26 Sep 2017.    



 Sampel B

 Dipterocarpus baudii02

 Dipterocarpus geniculatus01

 Dipterocarpus confertus01

 Dipterocarpus kerrii01

 Dipterocarpus elongatus01

 Dipterocarpus grandiflorus01

 Dipterocarpus kunstleri01

 Dipterocarpus rigidus01

 Dipterocarpus sarawakensis03

 Dipterocarpus tempehes01

 Dipterocarpus costulatus01

 Dipterocarpus lowii01

 Dipterocarpus oblongifolius02

 Dipterocarpus semivestitus01

 Dipterocarpus cornutus01

 Shorea leprosula01

 Shorea platyclados01

 Hopea subalata01

 Hopea sublanceolata01

 Neobalanocarpus heimii01

 Anisoptera costata01

 Anisoptera curtisii01

98

64

78

94

59

62

65

53

86

52

0.01

Query ID  Subject ID % identity 
      

Sample B Dipterocarpus baudii 100.00 

Sample B Dipterocarpus grandiflorus 99.56 

Sample B Dipterocarpus geniculatus 99.56 

Sample B Dipterocarpus oblongifolius 99.12 

SUMMARY 
 

Samples A & B belong to species 
Dipterocarpus baudii 



CONCLUSION 
 

Based on our experience in Malaysia, we can conclude 
that DNA technologies are extremely useful for  

timber tracking and identification  

We are looking forward to work with stakeholders, industries, 
GTTN, IAWA and scientific communities to ensure sustainable 

utilisation of tropical forest resources; to conserve tropical forest 
resources for our future generations 
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THANK YOU FOR YOUR ATTENTION 

Manage our forests through science,  
for biodiversity conservation and 

sustainable utilisation of forest resources  
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