
[Supplementary information]
S-1.  Dual isotopic composition of nitrates from simplex saltpetre and gunpowder samples currently prevailing in Lao PDR

Reconnaissance Sample Physical form of Logo-type or   Nitrate isotopic value (‰)
Region1) route2) ID   nitrate3)     brand4) δ15N δ18O

North 1 LA-9 SS UN +3.2 +20.6
North 1 LA-10 SS UN +3.3 +20.6
North 1 Laf-44 G Home-prepared +0.7 +19.7
North 1 Laf-45 G Home-prepared +1.0 +19.7
North 1 Laf-46 G Home-prepared +1.8 +20.3
North 1 Laf-47 G Home-prepared +2.7 +18.7
North 1 Laf-48 G Home-prepared +1.5 +21.4
North 1 Laf-49 G Home-prepared +1.2 +20.6
North 2 LA-11 SS UN +2.5 +18.5
North 2 LA-12 SS UN +2.0 +19.1
North 2 LA-26 SS UN +0.5 +18.1
North 2 LA-27 SS UN -1.1 +20.3
North 2 LA-28 SS UN -1.1 +18.7
North 2 LA-29 SS UN -1.0 +19.8
North 2 Laf-50 G Home-prepared +1.4 +20.2

Central 3 LA-33 SS Pegasus +0.2 +17.9
Central 3 LA-36 SS UN -0.5 +20.5
Central 3 Laf-115 G a +1.7 +19.8
Central 3 Laf-116 G a +1.4 +19.7
Central 3 Laf-117 G a -0.5 +18.9
Central 3 Laf-118 G a +0.5 +17.0
Central 3 Laf-121 G Home-prepared -0.7 +18.9
Central 3 Laf-122 G Home-prepared -0.2 +19.4
Central 3 Laf-123 G Home-prepared -0.4 +19.4
Central 3 KES-1 SS Pegasus +1.9 +18.1
Central 3 KES-2 SS Bowing on horse +1.1 +16.0
Central 3 KES-3 SS Boun Ban Fai -1.4 +20.5
Central 3 KES-4 SS Bowing on horse -1.6 +17.3
Central 3 KES-5 SS UN -1.8 +20.6
Central 3 KES-7 SS UN +0.2 +16.3
Central 3 KES-8 SS Triple diamonds +6.9 +15.5
Central 3 KES-9 SS Seven diamonds -1.4 +21.2
Central 3 KEG-1 G f -1.1 +18.7
Central 3 KEG-2 G a +1.5 +18.1
Central 3 KEG-3 G a +0.9 +17.7
Central 3 KEG-4 G a +0.3 +18.1
Central 3 KEG-5 G a +0.8 +18.1
Central 3 KEG-6 G a +1.3 +17.8
Central 3 KEG-7- G a +1.5 +17.9
Central 3 KEG-7- G a -0.9 +18.5
Central 3 KEG-9 G b +0.6 +18.3
Central 3 KEG-10 G a +0.2 +19.2
Central 3 KEG-11 G b +0.1 +18.5
Central 3 KEG-12 G b +1.1 +17.7
Central 3 KEG-13 G a +1.9 +17.9
Central 3 KEG-14 G a +1.4 +18.5
Central 3 KEG-15 G a +1.5 +19.0
Central 3 KEG-16 G a +1.1 +17.4
Central 3 KEG-17 G a +2.0 +19.1
Central 4 LA-38- SS UN +14.3 +15.7
Central 4 LA-38- SS UN +5.3 +17.6
Central 4 LA-38- SS UN +11.9 +17.0



Central 4 LA-39 SS Pegasus +0.1 +16.8
Central 4 Laf-124 G a -0.4 +19.5
Central 4 Laf-125 G a -0.3 +18.8
Central 4 Laf-126 G a -0.6 +18.7
Central 4 Laf-127 G a -0.6 +18.9
Central 4 Laf-128 G f +4.4 +17.4
Central 4 S-1 SS Pegasus +1.9 +19.9
Central 4 S-2 SS Seven diamonds +4.9 +17.1
Central 4 S-3 SS Seven diamonds +9.9 +15.3
Central 4 S-4 SS Seven diamonds +6.8 +18.5
Central 4 S-5 SS Seven diamonds +8.8 +15.8
Central 4 PT-1 G a +1.4 +18.1
Central 4 PT-2 G a +1.5 +17.1
Central 4 PT-4 G a +0.4 +17.8
Central 4 PT-5 G a +1.7 +17.9
Central 4 PT-7 G e -0.1 +18.5
Central 4 PT-9 G b +1.7 +18.4
Central 4 PT-11 G a +1.5 +18.3
Central 4 PT-13 G a +0.9 +18.9
Central 5 PS-2 SS UN +6.1 +18.0
Central 5 PS-3 SS UN +4.8 +18.9
Central 5 PS-4 SS UN +8.9 +18.5
Central 5 PS-5 SS Seven diamonds +1.4 +21.5
Central 5 PS-6 SS UN +10.9 +16.0
Central 5 PS-7 SS UN +6.2 +19.9
Central 5 PS-8 SS Pegasus +0.7 +21.9
Central 5 PS-9 SS UN +2.3 +22.1
Central 5 PS-11 SS Seven diamonds +6.5 +17.8
Central 5 PS-12 SS UN +2.2 +23.5
Central 5 PS-13 SS UN +1.5 +22.6
Central 5 PS-14 SS UN +1.2 +20.9
Central 5 PG-2 G e +2.2 +16.5
Central 5 PG-3-1 G a +2.9 +22.9
Central 5 PG-3-2 G b +3.1 +18.1
Central 5 PG-4 G a +4.4 +17.5
Central 5 PG-5 G b +4.2 +17.4
Central 5 PG-6 G a +4.7 +18.4
Central 5 PG-7 G b +3.5 +17.9
Central 5 PG-10 G Home-prepared +6.8 +18.2
Central 5 PG-13 G b +1.6 +17.8
Central 5 Saf-1 G b +1.6 +18.7
Central 5 Saf-2 G b +3.6 +17.4
Central 5 Saf-3 G e +4.2 +17.2
Central 5 Saf-4 G b +2.7 +18.0
Central 5 Saf-5 G a +4.1 +18.6
Central 5 Saf-6 G e +3.1 +17.8
Central 5 Saf-7 G UN +4.8 +19.0
Central 5 Sal-1 SS UN +0.5 +21.2
Central 5 Sal-2 SS UN +2.2 +22.1
Central 5 Sal-3 SS UN +3.0 +18.4
Central 5 Sal-4 SS UN +0.8 +21.5
Central 5 Sal-5 SS Seven diamonds +1.1 +20.4
Central 5 Sal-6 SS UN +0.7 +20.6
Central 6 LA-227 SS Haifa +0.6 +24.7
Central 6 LA-228 SS Haifa +0.5 +24.8
Central 6 LA-37 SS Pegasus +0.5 +20.1
Central 6 LA-1 SS Pegasus +0.9 +20.1
Central 6 LA-3 SS Pegasus +1.4 +19.8



Central 6 KES-12 SS Pegasus -1.4 +21.0
Central 7 LA-201 SS Pegasus +1.9 +21.5
Central 7 LA-202 SS Pegasus -1.9 +22.6
Central 7 LA-225 SS UN +1.7 +18.7
Central 7 LA-226 SS UN -0.4 +20.0
Central 7 Laf-149 G Home-prepared +0.0 +14.4
Central 7 Laf-150 G b +6.2 +17.8
Central 7 Laf-152 G b -2.6 +20.4
Central 8 LA-220 SS UN +2.5 +18.5
Central 8 LA-221 SS Seven diamonds +7.6 +16.3
Central 8 LA-222 SS UN -0.9 +18.8
Central 8 LA-223 SS UN +1.0 +18.9
Central 8 LA-224 SS UN -2.1 +19.5
Central 8 LA-207 SS UN +8.0 +16.9
Central 8 LA-208 SS UN +10.5 +15.6
Central 8 LA-209 SS UN +8.4 +16.5
Central 8 LA-210 SS UN +3.6 +17.8
Central 8 LA-211 SS UN +7.3 +22.7

South 9 LA-76 SS UN +11.9 +16.8
South 9 LA-203 SS UN +6.8 +16.0
South 9 LA-204 SS UN +7.2 +20.1
South 9 LA-205 SS UN +0.6 +20.7
South 9 LA-206 SS UN +5.8 +16.9
South 9 LA-212 SS UN +7.2 +17.2
South 9 LA-213 SS UN +0.2 +19.8
South 9 LA-215 SS Pegasus +1.0 +19.1
South 9 LA-216 SS UN -2.3 +20.9
South 9 LA-217 SS UN -1.6 +19.4
South 9 LA-218 SS UN -1.9 +19.5
South 9 LA-219 SS UN -1.0 +19.4
South 9 Laf-129 G Home-prepared +8.2 +15.1
South 9 Laf-130 G b -0.6 +20.5
South 9 Laf-131 G b +0.6 +17.6
South 9 Laf-132 G b +2.2 +17.5
South 9 Laf-135 G b +0.8 +18.6
South 9 Laf-136 G a -1.1 +18.9
South 9 Laf-137 G Home-prepared +1.6 +19.6
South 9 Laf-137 G Home-prepared +2.5 +18.0
South 9 Laf-137 G Home-prepared +8.8 +15.9
South 9 Laf-137 G Home-prepared +14.8 +17.7
South 9 Laf-138 G Home-prepared -0.6 +21.3
South 9 Laf-138 G Home-prepared +0.6 +19.3
South 9 Laf-138 G Home-prepared +0.6 +19.5
South 9 Laf-138 G Home-prepared +1.5 +18.4
South 9 Laf-138 G Home-prepared -0.6 +21.8
South 9 Laf-138 G Home-prepared -0.5 +20.6
South 9 Laf-138 G Home-prepared +1.0 +19.7
South 9 Laf-139 G Home-prepared +6.5 +18.0
South 9 Laf-140 G Home-prepared +0.9 +16.8
South 9 Laf-141 G Home-prepared +1.0 +17.1
South 9 Laf-142 G c -0.4 +20.8
South 9 Laf-143 G c -0.8 +19.2
South 9 Laf-144 G c -1.9 +20.2
South 9 Laf-145 G Home-prepared -1.1 +19.0
South 9 Laf-146 G d -1.1 +19.6
South 9 Laf-147 G c -0.8 +20.8
South 9 Laf-148 G d -1.2 +19.6
South 9 Laf-151 G Home-prepared +5.2 +17.9



South 9 PS-1 SS Pegasus +1.2 +20.8
South 9 Saf-8 G b +2.7 +17.5
South 9 Saf-9 G b +4.6 +18.5
South 9 Saf-10 G b +2.7 +17.8
South 9 Saf-11 G b +3.0 +18.0
South 10 PS-21 SS Rocket launcher -1.1 +20.1
South 10 PS-23 SS UN -0.9 +19.3
South 10 PS-24 SS UN -0.9 +19.7
South 10 PS-25 SS UN -0.9 +19.7
South 10 PS-26 SS Rocket launcher -0.9 +20.0
South 10 PS-27 SS UN +4.4 +16.4
South 10 PS-28 SS Rocket launcher -1.2 +20.1
South 10 PS-29 SS UN -2.2 +18.1
South 10 PS-30 SS Rocket launcher +0.4 +17.5
South 10 PG-21 G g +2.5 +18.0
South 10 PG-22 G b +2.1 +17.5
South 10 PG-23 G g +2.3 +18.1
South 10 PG-24 G h +2.4 +18.7
South 10 PG-25 G i +2.2 +18.1
South 11 G-1 G Home-prepared +3.0 +18.0
South 11 G-2 G Home-prepared -0.1 +21.8
South 11 G-3 G Home-prepared -0.5 +24.2
South 11 G-4 G Home-prepared -0.7 +21.8
South 11 G-5 G Home-prepared +1.0 +21.7
South 11 G-6 G Home-prepared +1.9 +17.2
South 11 G-7 G Home-prepared -2.3 +20.2
South 11 G-8 G Home-prepared +1.1 +20.9
South 11 Ch-1 SS Pegasus +4.0 +18.3
South 11 Ch-2 SS Bowing on horse -0.8 +20.0
South 11 Ch-3 SS UN +0.2 +25.1
South 11 Ch-4 SS UN +3.4 +18.1
South 11 Ch-5 SS Bowing on horse +3.2 +18.0
South 11 Ch-6 SS UN +1.5 +18.8
South 11 Ch-7 SS UN +2.1 +17.5
South 11 Ch-8 SS UN +0.6 +23.2
South 11 Ch-9 SS UN +2.0 +17.6
South 11 Ch-10 SS UN +0.3 +25.1
South 11 Ch-11 SS Bowing on horse +4.0 +17.3
South 11 Ch-12 SS 333 -0.5 +22.3
South 11 Ch-13 SS UN +2.2 +17.4
South 11 Ch-14 SS UN +0.8 +25.0
South 11 Ch-15 SS UN -1.3 +24.3
South 11 Ch-16 SS Pegasus +3.5 +17.9
South 11 Ch-17 SS 333 +0.1 +23.0
South 11 Ch-18 SS UN -0.1 +23.5
South 11 Ch-19 SS UN +3.9 +18.4
South 11 Ch-20 SS Bowing on horse +0.7 +16.4
South 11 Ch-21 SS UN -0.1 +23.5
South 11 Ch-22 SS UN +0.0 +24.0
South 11 Ch-23 SS UN +0.2 +25.6
South 11 Ch-24 SS 333 -1.7 +23.1
South 11 Ch-25 SS UN +2.1 +19.7
South 11 Ch-26 SS UN -0.5 +23.4
South 11 Ch-27 SS UN -0.9 +21.8
South 11 Ch-28 SS Boun Ban Fai -1.2 +22.2
South 11 Ch-29 SS UN -0.7 +23.3
South 11 Ch-30 SS UN +1.0 +20.7
South 11 Ch-32 SS UN -0.3 +18.7



South 11 Ch-33 SS UN +3.7 +18.8
South 11 Ch-34 SS UN +2.6 +19.7
South 11 Ch-35 SS UN +0.3 +24.2
South 11 Ch-36 SS UN +0.6 +24.8
South 11 Ch-37 SS UN +3.1 +19.5
South 11 Ch-38 SS 333 -0.7 +24.9
South 11 Ch-39 SS Bowing on horse +1.4 +20.1
South 11 Ch-40 SS Haifa +0.5 +26.1

1) Analyzed samples were collected from  the regions as classified by Tewlis et al. (1998)
2) Analyzed samples were collected along the route (refer Fig. 2)
3) G=Gunpowder, SS=Simplex saltpetre
4) Refer cover images of plastic bag as shown in Fig. 3. UN=Unidentified
*) Triplicated samples collected from one lot












