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The distribution of polycyclic aromatic hydrocarbons (PAHs) in sediments from Upper Cre-
taceous Nenjiang Formation of Songliao Basin and its paleoclimate significance
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Abstract: The core samples from the members 3 and 4 of Nenjiang Formation (K,n® and K,n*) in the Songliao
Basin have been analysed for organic matter abundance and the composition and distribution of polycyclic
aromatic hydrocarbons (PAHs). The results show that the TOC content of sediments in K,n® (member 3) and K,n*
(member 4) is in the range of 1.37% to 2.52% and 0.12% to 0.82%, respectively. The relative abundance of soluble
organic matter fractions is in an order of aromatic hydrocarbons < aliphatic hydrocarbons < polar compounds <
asphaltene, their relative percentage being in the range of 21.1% to 54.9% (asphaltene), 15.4% to 27.8% (polar
compounds), 12.7% to 19.2% (aliphatic hydrocarbons) and 1.7% to 11.0% (aromatic hydrocarbons), respectively.
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A large number of PAH compounds are detected in the sediments, including fluoranthene (Fla), pyrene (Py),
benzofluoranthene (Bflas), benzo[a]anthracene (BaAn), benzo[e]pyrene (BePy), coronene (Cor), indeno[l, 2,
3-cd]pyrene (Inpy), phenanthrene (P), benzo[ghi]perylene (BghiP), methylPhenanthrene (MP), chrysene (Chry),
retene (Ret) and perylene (Pery). Among these PAH compounds, the P, MP, Chry and Ret are mainly derived from the
original organic matter input and its diagenetic transformation. The ratios of PAH compounds suggest that the Fla, Py,
Bflas, BaAn, and BePy in the sediments of K,n® were largely originated from the combustion of biomass, and the Inpy
and BghiP perhaps generated from the diagenetic transformation of original organic matter. While the Fla, Py, Bflas,
BaAn and BePy in the K,n* were mainly derived from the combustion of biomass, and the Inpy and BghiP in the K,n*
were originated from the mix sources (the combustion of biomass and the diagenesis process). The high abundance of
Pery in the K,n* was likely related to the specific terrigenous organic matter input. Finally, vertical variations in the
relative abundance of these PAH compounds in the sediments of K,n®and K,n* suggest that the Songliao Basin may
experience a climatic shift from relative warm-humid to arid during the sedimentation period of K,n® and K,n*.

Key words: polycyclic aromatic hydrocarbons; paleoclimate and paleoenvironment; Cretaceous Nenjiang Forma-

tion; Songliao basin
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Map showing the structure of Songliao Basin and the location of “SK-1 drilling hole
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Table 1  Sampling information and pyrolysis parameters of the core samples from Nenjiang Formation
d (m) fmax () TOC (%) HI ( /TOC)(mg/g) OI( /TOC)(m/g) R,
N885 1301.07 456 0.12 0 58 1.05
N917 1331.72 437 0.82 29 7 0.71
N964 1388.33 440 0.38 21 21 0.76
N98s5 1408.32 443 0.35 6 0 0.81
N1004 1427.57 444 0.82 24 2 0.83
N1019 1447.82 444 0.36 14 31 0.83
N1026 1457.3 443 0.81 59 26 0.81
N1038 1467.85 439 0.78 32 21 0.74
N1064 1497.36 445 1.47 48 17 0.85
NI1111 1537.42 444 2.07 41 20 0.83
N1135 1563.62 441 1.37 77 0 0.78
N1145 1567.6 444 1.56 66 1 0.83
N1155 1582.97 443 2.52 62 13 0.81
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Fig.3 The chromatograms of aliphatic hydrocarbon fractions in the core samples of Nenjiang Formation
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Table 2 Ratios of polycyclic aromatic hydrocarbon compounds
Ratio ( ) ( )
N875 N885 N917 N964 N985 N1004 N1026 N1038 NI1111 N1135 N1145 N1155
Fla/Py 1.26 1.32 1.11 0.96 0.80 0.55 0.98 1.10 1.14 1.37 2.24 1.00
Fla/(Py+Fla) 0.56 0.57 0.53 0.49 0.44 0.36 0.49 0.52 0.53 0.58 0.69 0.50
InPy/(BghiP+InPy) 0.32 0.33 0.31 0.31 0.29 0.33 0.23 0.23 0.00 0.00 0.18 0.00
BaAn/228 0.37 0.42 0.39 0.51 0.51 0.56 0.46 0.41 0.41 0.00 0.40 0.00

228 228 s BaAn + Chry
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Fig. 6 Cross plot of BaAn/(BaAn+Chry) vs. Fla/(Fla+Py) for source determination (referred to Yunker ef al.!'*))
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