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(b) Mass fragmentograms
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Fig. 2-12. (a) A gas chromatogram and (b) mass fragmentograms of polycyclic aromatic

hydrocarbons in benzene fraction in P/T-B206. b-1 is m/z=142 for

monomethylnaphthalenes(MN), b-2 is m/z=156 for dimethylnaphthalenes(DMN) and b-3 is

m/z=192 for monomethylphenanthrenes(MP).
Peak No., 1. naphthalene, 2. acenaphthene, 3. fluorene, 4. phenanthrene,
5. fluorancene, 6. pyrene, 7. 2,3-benzofluorene, 8. chrysene/triphenylene

A.2MN, B. IMN, C. 2,6&2,7DMN, D. 1,3DMN, E.1,6DMN,
F.1,4&2,3DMN, G. 1,5DMN, H. 1,2DMN, I. 2ZMP, J. 3MP,

K. 9MP, L. IMP
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Table 2-9. Amounts of polycyclic aromatic hydrocarbons in the P/T boundary sedimentary rocks.

compound amount/pmol *g-rock '
C105 C101 B301 B206 B205 B204 B201 Al19 Al1l1
naphthalene 11.85 24.82 150.6 33.64 31.34 1243 1045 3745 7.39
Z-methylnaphthalene  4.18 8.92 89.76 14.80 22.91 61.99 78.99 2996 3.45
l-methylnaphthalene  2.85 5.45 4740 7.99 10.57 35.36 44.71 19.02 2.13
2,682, 7-dimethylnaphthalene  4.13  7.39 53.68 8.65 11.72 31.14 54.51 20.24 7.27
1,3-dimethylnaphthalene  2.68 4.71 4930 7.02 8.44 3184 46.70 16.19 6.17
1,6-dimethylnaphthalene  5.55 5.34 55.15 6.71 9.69 31.44 49.06 18.48 4.92
1,4&2 3-dimethylnaphthalene  2.50 393 2275 3.50 473 13.08 2221 870 3.10
1,5-dimethylnaphthalene  1.12 125 11.14 137 220 641 1032 476 1.16
1,2-dimethylnaphthalene 1.33 145 1199 192 271 7.20 1045 3.70 0.85
1,8-dimethylnaphthalene  0.00 0.00 0.00 000 000 000 000 000 0.00
accnaphthene 0.00 0.00 279 000 144 1.13 1.15 0.00 0.00
fluiorene  3.65 5.14 32.01 8.80 12.94 18.69 27.21 943 261
phenanthrene  63.12 149.7 260.1 43.91 41.94 1334 192.1 55.52 13.89
anthracepe  0.00 0.00 216 053 244 106 135 047 0.39
3-methylphenanthlene  23.98 80.58 87.39 10.64 12.26 31.89 47.54 16.57 5.63
2-methylphenanthlene 32.77 107.7 111.8 14.67 16.10 39.63 59.49 19.77 6.92
9 methylphenanthlene  25.11 86.69 97.26 10.85 9.36 36.80 54.05 18.99 7.19
1-methylphenanthlene  20.81 68.71 70.17 9.15 7.61 25.57 39.52 13.76 4.93
fluorancene 9.07 21.87 19.23 345 528 728 1224 289 1.73
pyree 371 9.03 14.47 40.36 104.1 741 645 290 3.34
23behzofluorene 0.00 1.63 3.53 1456 37.74 265 221 061 0.60
chrysene/triphenylene  1.67 391 4.04 259 327 291 6.12 295 092
bezo(@pyrere 0.00 1.14 109 166 210 000 0.0 0.00 0.00
perylene 000 000 000 000 3.12 000 000 0.00 0.00
beben(ghi)perylene 0.00 0.00 0.00 0.00 260 0.00 0.00 000 0.00
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Fig. 2-13. Vertical distributions of polycyclic aromatic hydrocarbons in the P/T boundary sedimentary

rocks.
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Fig. 2-13. (continued)
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Table 2-10. Ratios of aromatic hydrocarbons to total carbon in the P/T boundary sedimentary

rocks.

ocompound ratio/ppm to total carbon
C105 C101 B301 B206 B205 B204 B201 A119 Alll
naphthalene 158 157 287 050 0.14 080 267 1.66 0.74
Z-methylnaphthalene  0.61 0.62 188 024 011 044 222 146 038
l-methylnaphthalene 0.42 038 099 013 005 025 126 093 0.23
2,682, 7-dimethylnaphthalene  0.66 056 123 015 006 024 167 108 0.87
1,3-dimethylnaphthalene 043 036 1.13 0.12 0.04 025 143 086 0.74
1,6-dimethylnaphthalene  0.89 040 126 012 005 024 150 099 059
1,4&23-dimethylnaphthalene 040 030 052 0.06 0.02 0.10 0.68 046 037
1,5-dimethylnaphthalene  0.18 0.09 025 002 0.01 0.05 032 025 014
1,2-dimethylnaphthalene 021 0.11 0.27 0.03 0.01 0.06 032 020 022
1,8-dimethylnaphthalene  0.00 0.00 0.00 000 000 0.00 0.00 000 0.00
acenaphthene  0.00 0.00 0.06 000 001 001 0.04 000 0.00
fluorene 063 042 079 017 007 016 090 055 034
phenanthrene  11.78 13.24 694 091 026 121 686 345 194
anthracene 0.00 0.00 0.06 001 002 001 005 003 005
3-methylphenanthrene 480 7.63 250 024 008 031 182 110 085
2-methylphenanthrene 655 10.20 3.19 033 0.11 038 228 132 1.04
9nethylphenanthrene 5.02 821 2.78 024 0.06 036 207 127 1.08
I-methylphenanthrene  4.16 651 2.00 020 005 025 151 092 0.74
fluorancene 193 221 059 0.08 004 0.08 050 021 0.28
pwere 079 091 044 096 073 008 026 021 053
23bezofluorene 0.00 018 011 037 028 0.03 010 005 0.10
chrysene/triphenylene 0.40 044 0.14 007 003 003 028 024 017
bereo(@pyrene 0.00 0.34 0.04 005 0.02 000 000 0.00 000
perylene  0.00 0.00 000 000 003 000 000 000 0.00
bermo(ghi)perylene 0.00 0.00 0.00 0.00 0.03 000 0.00 0.00 0.00
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Fig. 2-14. Vertical distributions of ratios of aromatic hydrocarbons to total carbon in the P/T
boundary sedimentary rocks.
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Fig. 2-14. (continued)
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Table 2-11. Ratios of total hydrogen to total carbon in the P/T boundary sedimentary rocks.

ratio of total Hydrogen to total Carbon
C105 C101 B301 B206 B205 B204 B203 B201 A119 Al1l1
480 309 65 6.7 24 3.0 37 120 196 3.0

O 20 40 60

Fig. 2-15. Vertical distributions of ratios of total hydrogen to total carbon in the P/T boundary

sedimentary rocks.
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Table 2-12. Ratios of total polycyclic aromatic hydrocarbons to total aliphatic hydrocarbons in the
P/T boundary sedimentary rocks.

ratio

C165 C101 B301 B206 B205S B204 B201 Al19 Alll
0070 0068 0207 0276 0309 0303 0192 0101 0.074

0 02 04

Fig. 16. Vertical distributions of ratios of total polycyclic aromatic hydrocarbons to total aliphatic
hydrocarbons in the P/T boundary sedimentary rocks.
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Table 2-13. Ratios of each monomethylphenanthrene to phenanthrene in the P/T boundary
sedimentary rocks.

compound ratio to phenanthrene
C105 C101 B301 B206 B205 B204 B201 A119 Alll
3-methylphenanthrene 038 054 034 024 029 024 025 030 041
2-methylphenanthrene 052 0.72 043 033 038 030 031 036 050
9-methylphenanthrene  0.40 058 037 025 022 028 028 034 052
l-methylphenanthrene  0.33 046 027 021 0.18 019 021 025 036
total methylphenantirene  1.63 230 141 103 1.08 100 1.04 124 178
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Fig. 2-17. Vertical distributions of ratios of each
monomethylphenanthrene (MP) to phenanthrene in the P/T boundary sedimentary rocks.
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Table 2-14. Percentages and ratios of polycyclic aromatic hydrocarbon isomers in the P/T boundary

sedimentary rocks.

compound percentage and ratio
C105 Ci101 B301 B206 B205 B204 B201 Al19 Alll

2-ring-aromatics ratio

2-methylnaphthalene 147 163 189 185 217 175 177 158 1.62
/1-methylnaphthalene
methylphenanthrenes persentage/%

3-methylphenanthrene . 23.36  23.45 23.84 23.49 27.05 23.82 23.70 23.98 22.84
Z-methylphenanthrene . 31.92  31.33 30.49 32.37 35.53 29.60 29.66 28.61 28.04
9-nethylphenanthrene 24.46  25.23 26.53 23.95 20.64 27.49 26.95 27.49 29.16

1-methylphenanthrene ~ 20.27 . 20.00 19.14 20.19 16.79 19.10 19.70 19.92 19.98

4-ring-aromatics ratio
pyrene/chrysene 222 231 358 1558 3185 254 105 098 3.62
dimethylnaphthalenes percentage/%

2,6&2,7-dimethylnaphthalene  23.84 30.69 26.31 29.64 29.68 25.72 28.21 28.08 29.70
1 3-dimethylnaphthalene  15.49 19.57 24.07 24.06 21.37 26.29 24.16 22.47 25.19
1,6-dimethylnaphthalene 32.04 22.18 27.03 23.01 24.53 25.96 25.39 25.64 20.10

1,4&2 3-dimethylnaphthalene  14.44 16.34 11.15 12.02 11.98 10.80 11.49 12.07 12.67
1,5-dimethylnaphthalene 6.46  5.20 546 4.69 557 529 534 660 4.76
12-dimethylnaphthalene  7.69 6.01 588 6.59 687 595 541 513 757
1,8-dimethylnaphthalene  0.00 0.00 0.00 0.00 0.00 0.00 0.00 000 0.00
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Fig. 2-18. Vertical distributions of percentages and ratios of polycyclic aromatic hydrocarbon isomers
in the P/T boundary sedimentary rocks.
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c) pyrene to chrysene/triphenylene ratios
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Fig. 2-18. (continued)
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Fig. 2-19. Reaction mechanisms for isomerization of

monomethylnaphthalenes. The schemes from reference 32).

Fig. 2-20. Reaction mechanisms for isomerization of
monomethylphenanthrenes. The schemes from reference 18)
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