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Interior—versus-exterior experiments (LM-1692 and LM-1695)

Crushed and powdered surface cut-offs (exterior) and the inner blocks (interior) of LM-1692 and LM-1695 were extracted and
derivatized using a similar protocol as described in Section 2.2. In brief, 10 g sample powder (2 x interior and 2 x exterior per
sample) was ultrasonically extracted with 20 mL DCM / MeOH (2/1, v/v), DCM / MeOH (3/1, v/v) and DCM (10 min,
respectively). All TOEs were desulfurized with reduced Cu and hydrolyzed using TMCS / MeOH (1/9, v/v; heated at 80 °C
for 1 h 30 min). Subsequently, the extracts were derivatized with BSTFA / pyridine (3/2, v/v; heated at 40 °C for 1h). All

samples were analyzed via GC-MS using the parameters described in Section 2.4.
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Figure S1. Partial GC-MS ion chromatograms (m/z 85; 10-60 min) of the hydrocarbon fractions (F1) from bitumens of the
Magadi cherts (LM-1692-1699; a—h). A total GC-MS ion chromatogram (TI1C; 10-60 min) and a partial GC-MS ion
chromatogram (m/z 85; 10-60 min) of the Great Geysir reference sinter (IC-1700) is shown in (i) and (j), respectively. A
narrow bell-shaped n-alkane distribution in the mid-chain range (around n-C,;) is visible in all samples analyzed.
Additionally, odd-numbered long-chain n-alkanes are abundant in bitumens from most of the Green Bed cherts (LM-1697-
1699; f-h). Notably, 6-methyl heptadecane appears in LM-1696 (e).



5

10

71

F N
57
239 253
85

267 9 225
>
= 99 2l 253
7] 113 225 9239 267
c
o 127 | ‘ |
-E l||.I||I|.||‘||.I'. : I|I| . |'|’,
— 230 250
) -
g 141
—
« E -
x 211 225239253 267 58}

m/z 100 200 300 400

Figure S2. Mass spectrum of the regular Cys isoprenoid 2,6,10,14,18-pentamethylicosane (PMlg) from kerogen of LM-
1693 (similar in kerogen pyrolysates from LM-1692 and LM-1695). Typical for this Cys isoprenoid isomer is the higher
abundance of the fragments at 225 and 253 u, as compared to 239 and 267 u (Risatti et al., 1984; Greenwood and Summons,
2003).The molecular ion (M*) at 352 u was not detected (n.d.).



Table S1. Mean §*3Cy.ppg values in %o of fatty acids from bitumens

LM- LM- LM- LM- LM- LM- LM- LM- IC-

1692 1693 1694 1695 1696 1697 1698 1699 1700

Mean + Mean + Mean + Mean * Mean + Mean + Mean + Mean + Mean =
Cuwo -257 01 -250 0.1 -26.5 0.1
Cizo -26.1 0.5 -21.2 0.2
Cuo -26.1 <01 -275 01 -274 <01 -322 0.1 -285 0.8 -26.4 0.2
i-C_ls;o -25.3 <0.1 -273 0.1 -18.2 <0.1
Calls;o -309 <0.1 -288 0.1 -295 0.1 -21.2 0.7
Ciso -278 01 -280 02 -261 01 -314 0.2 -215 04 -29.2 <0.1 -239 0.1 -248 0.2
Cie1 -26.9 05
Ci61 -23.7 0.5
Cieo —283 <01 -253 <01 -264 <01 -239 01 -270 05 -275 01 -239 <01 -253 0.1 -26.1 <01
Call7:0 -34.0 <0.1 -30.0 03 -257 0.1
Ci70 —-294 02 -273 02 -248 0.7 -273 <01 -188 0.1 -228 01 -241 09 -305 05 -242 0.2
Cis2 -27.8 1.0 -183 0.7 -35.2 0.2 =275 0.2
Cws1 —291 01 -265 01 -258 <01 -269 <0.1 -281 05 -232 02 -30.2 0.1
Cisx -21.7 0.2 -225 0.1 -21.2 0.2
Ciso —-283 02 -263 01 -291 01 -296 01 -262 04 -287 01 -251 02 -284 07 -272 01
Cigo -221 0.1 -32.0 0.1 -27.9 <0.1
Croo —288 06 -282 <01 -27.2 <0.1 -20.2 01 -208 0.1 -273 0.7 -275 02 -211 01
Cao -21.3 <0.1 -30.9 0.3
Ca0 -305 0.3 -243 0.1 -280 0.7 -26.7 <0.1 -33.7 03
Caso -25.7 <0.1 -30.8 0.1 -30.6 <0.1
Cuo -245 01 -280 01 -222 01 -289 01 -285 03 -263 0.1 -275 01 -288 <0.1 -295 0.1
i-C?s;o -24.8 0.2

ai-

Caso -27.1 0.2
Cas0 -225 0.2 -26.8 0.1 -24.7 0.7 -33.8 0.1
Cwpso —258 0.2 -306 <0.1 -304 04 -16.3 0.2 -246 02 -300 03 -305 03 -354 0.1
Caro -225 0.2 -319 0.2
Caso -25.4 <0.1 -32.0 <0.1




Table S2. Mean 3*Cy.ppg values in %o of alcohols, ketones, mono- and diethers from bitumens

LM- LM- LM- LM- LM- LM- LM- LM- IC-

1692 1693 1694 1695 1696 1697 1698 1699 1700

Mean + Mean +* Mean + Mean * Mean * Mean + Mean *+ Mean + Mean =

Alkan-1-ols

Ci2 -299 04
Cuis -25.2 01
Cia -285 0.2 -395 01 -373 01 -196 05 -27.1 0.7 -19.4 0.2 -30.2 0.1
Cis -27.3 <0.1
Cis -348 0.2 -251 <0.1 -355 04 -36.0 0.3 -359 0.2 -331 02 -336 04 -309 03 -244 01
Cus -372 03 -319 02 -350 03 -359 04 -348 0.1 -332 <0.1 -351 04 -328 04 -294 03
Caxo -309 01 -299 06 -327 0.1 -30.3 0.2 -29.8 0.1 -248 0.2 -295 0.1 -309 0.1
Ca -33.3 0.2
Ca -296 04 -324 03 -28.7 0.1 -303 0.2 -252 04 -346 02 -26.7 03 -315 03 -259 0.2
Cus -31.1 0.1 -20.2 04
Co -20.2 03 -365 01 -283 03 -323 0.6 -30.1 0.7 -226 08 -250 0.2 -30.0 0.3 -240 0.1
Cus -175 0.2 -253 0.2
Cy -321 05 -338 0.7 -174 0.2 -285 09 -265 03 -29.2 0.1 -21.7 03 -21.8 0.2 -27.7 05
Cx -26.4 0.3
Cas -21.3 10 -26.7 05 -206 04 -266 10 -187 03 -228 0.1 -254 <0.1 -235 0.1 -23.0 0.2
Cso -14.6 0.3 -20.3 0.7 -19.6 0.1 -295 05
Cs -26.4 0.7

Glycerol mono- and diethers
i-Cis0 -21.8 0.1 -20.3 <0.1 -12.2 <0.1

Cis0 -204 0.1 -202 0.7 -11.4 04
10Me-
Cis0 -215 01 -23.0 0.1 -19.7 <0.1

i-Ci70 —25.2 0.2 -213 05
ai-Ci70 -17.4 0.1 -25.0 0.7
Cizo -190 0.1 -269 0.1 -10.7 0.2
Me-Ci70 -22.1 0.1 -179 04 -109 0.1
Me-Ci70 -225 0.3 -9.8 <01 -94 <01 -186 0.1
Ciga -209 0.2 -15.7 0.1
Cig1 -19.1 0.8 -229 07 -7.0 0.2
Ciso -125 0.2 -19.0 08 -57 04
A -21.7 04 -185 05 -122 04 -222 0.1 -148 05 -16.6 0.4
ExA -183 06 -199 0.2 -153 04 -194 05 -196 05
Other compounds

Tetrahym. -333 03 -27.7 01 -254 02 -241 05 -29.3 0.2




Table S3. Mean *3Cy.ppg values in %o of alkanes and isoprenoids from bitumens

LM- LM- LM- LM- LM- LM- LM- LM- IC-
1692 1693 1694 1695 1696 1697 1698 1699 1700
Mean + Mean + Mean + Mean * Mean + Mean + Mean + Mean + Mean =
n-Cie -37.1 0.1
n-Cy7 -30.5 0.6 -30.1 06 -38.0 1.2 -329 <0.1
6Me-C,7 -30.3 0.2
n-Cg -325 <01 -321 <01 -31.8 05 -356 05 -338 <0.1 -344 0.1 -343 01 -33.4 <0.1
n-Cs -320 02 -316 01 -320 01 -333 03 -329 05 -333 04 -329 <01 -147 05 -352 0.1
i-Cx» -31.1 0.1 -30.0 <0.1 -34.1 0.3 -29.8 0.2
ai-Cx» -321 08 -332 01 -29.0 0.8 -275 0.1
n-Cx -31.4 <01 -30.7 0.2 -309 03 -323 04 -332 <01 -326 04 -327 02 -389 03 -336 <0.1
i-C» -323 <01 -31.2 <0.1 -32.7 <0.1 -309 01 -344 07 -353 05 -332 0.3
ai-C,; -29.8 <01 -315 <01 -305 03 -319 04 -286 01 -365 03 -322 0.1
n-C,» -316 <01 -31.0 02 -31.2 04 -319 0.1 -329 <0.1 -31.6 <0.1 -336 <0.1 -350 0.7 -34.0 <01
i-C, -299 08 -332 01 -296 01 -340 03 -341 01 -349 01 -336 0.1
ai-C,, -29.1 02 -374 08 -289 01 -344 02 -333 <01 -326 01 -333 0.3
n-C, -321 0.2 -31.7 <0.1 -320 03 -323 01 -328 <01 -31.6 0.2 -344 02 -36.7 03 -375 <01
i-C,s -338 01 -303 01 -291 01 -321 <0.1 -314 <0.1 -365 0.1 -313 0.2
ai-C,; -337 02 -273 01 -288 01 -331 0.1 -321 01 -391 04 -302 04
n-C,s -321 <01 -322 02 -322 <01 -324 01 -32.6 03 -345 <01 -334 01 -254 0.1 -396 0.1
i-C»y -31.8 <01 -339 01 -325 <0.1 -29.8 04 -352 <0.1 -36.3 0.3
ai-C, -26.2 05 -326 02 -315 01 -290 0.1 -343 03 -29.5 0.7
n-C,, -327 0.2 -33.7 <01 -316 <01 -318 02 -325 05 -30.6 02 -322 01 -276 0.2 -39.2 <01
i-Cs -30.8 <0.1 -31.2 04 -253 <0.1 -346 01 -284 04
ai-C»s -268 04 -359 04 -226 02 -304 0.7 -280 0.2
n-Czs -32.0 <0.1 -30.2 01 -347 01 -349 02 -256 0.1
n-Cas -29.8 0.1 -29.9 0.2 -340 02 -25.8 <0.1 -348 0.3
n-Cy7 -36.3 0.2 -237 01 -308 0.1
n-Cog -338 02 -242 03 -279 0.1
Nn-Cag -288 04 -239 05 -215 0.2
n-Cso -26.9 0.1
n-Cs; -209 06 -244 01 -211 04
n-Cs, -245 0.2
n-Css -25.8 <0.1
Isoprenoids
Pr -31.7 01 -30.2 0.1 -322 0.2 -358 0.1 -345 0.2
Ph  -333 <01 -309 04 -300 06 -361 12 -347 01 -338 0.1 -353 <0.1 -38.6 0.1




Table S4. Mean *3Cy.ppg values in %o of alkanes and isoprenoids from kerogens

LM- LM- LM- LM- LM- LM-
1692 1693 1694 1695 1697 1698
Mean + Mean + Mean + Mean + Mean * Mean +
n-Cis -30.5 0.6
n-Cye -304 0.1 -309 0.1
n-Cy7 -30.3 <0.1 -26.0 0.3 -313 <0.1
n-C;s -36.3 0.7 -350 0.9 -315 0.2 -254 04 -349 <01
n-Cis -320 0.3 -29.2 0.7 -27.2 0.1 -24.0 <0.1 -346 0.1
n-Cyx -278 06 -33.7 0.8 -346 06 -269 0.1 -221 <0.1 -358 0.2
n-C» -281 04 -315 03 -296 05 -276 07 -220 02 -343 0.8
n-C, -31.1 <0.1 -30.9 0.2 -266 0.1 -288 0.1 -23.0 09 -329 0.1
n-C;; -31.8 0.1 -293 04 -210 01 -273 <01 -224 01 -345 038
n-C» -265 0.6 -305 03 -247 04 -269 02 -229 05 -353 0.2
n-C;s -28.7 05 -309 1.0 -227 0.2 -273 <0.1 -244 03 -349 <01
n-Cs -266 05 -274 01 -233 0.2 -254 <0.1 -241 01 -29.7 0.1
n-C;; -29.8 0.3 -306 0.1 -189 0.1 -248 <01 -229 04 -28.0 0.1
n-Cs -304 04 -288 0.7 -243 04 -236 03 -226 03 -280 0.1
n-Cx -259 <0.1 -29.1 08 -168 10 -258 0.2 -228 02 -263 0.3
n-Cyp -296 06 -32.3 04 -220 08 -243 03 -221 <0.1 -26.0 0.1
n-Cs; -247 02 -31.0 04 -230 04 -235 <01 -224 01 -271 0.6
n-Cy -267 04 -31.3 10 -219 06 -226 04 -215 <01 -241 0.6
n-Cs -24.8 0.7 -26.0 03 -236 02 -214 04 -262 02
n-Cs -27.6 0.1 -246 1.0 -232 0.1 -212 01 -254 <0.1
n-Cs -28.9 0.3 -26.0 04 -244 0.7 -204 05 -282 05
n-Cse -26.1 02 -274 0.7 -21.0 01 -23.7 04
n-Cs7 -27.7 09 -208 04 -269 0.2
n-Csg -25.6 <0.1 -19.3 0.6 -25.3 <0.1
Nn-Cso -21.8 0.1
Nn-Cauo -216 0.5
Isoprenoids
Far -33.0 0.2
Nor -353 0.1
Pr -32.3 0.3
Ph -251 03 -26.8 0.2 -28.5 <0.1
PMleg —22.0 0.3 -24.0 04 -145 <0.1 -246 0.1
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Table S5. Coefficients of determination (R?) for Raman fittings

LM-1692 LM-1693 LM-1694 LM-1695 LM-1696 LM-1697 LM-1698

Flake 1
Flake 2
Flake 3
Flake 4
Flake 5
Flake 6
Flake 7
Flake 8
Flake 9
Flake 10
Mean

0.995
0.996
0.994
0.988
0.996
0.996
0.996
0.995
0.997
0.998
0.995

0.996
0.997
0.998
0.992
0.997
0.997
0.997
0.998
0.998
0.995
0.996

0.995
0.995
0.992
0.994
0.989
0.994
0.995
0.979
0.988
0.991
0.991

0.975
0.989
0.982
0.986
0.992
0.974
0.954
0.992
0.987
0.991
0.982

0.985
0.992
0.989
0.994
0.997
0.989
0.992
0.982
0.992
0.989
0.990

0.984
0.987
0.987
0.987
0.984
0.986
0.979
0.970
0.985
0.987
0.984

0.989
0.975
0.984
0.991
0.986
0.985
0.986
0.981
0.986
0.992
0.986




Table S6. Mean concentrations of selected n-alkanes, archaeol (A) and extended archaeol (ExA) in the interior and exterior
of LM-1692 and LM-1695 (mg/g TOC).

n-Cis nN-Ci9 n-Cyo n-Co Nn-Co n-Czz n-Cas n-Cus A ExA
1692 exterior 0.02 0.11 0.13 0.18 0.13 0.16 0.03 0.02 0.21 0.12

1692 interior 0.02 0.09 0.12 0.22 0.20 0.16 0.04 0.03 0.17 0.12
1695 exterior 0.08 035 0.42 1.20 096 074 042 025 0.24 0.09
1695 interior 0.07 032 0.49 1.83 133 076 032 013 042 0.16
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