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Fig.1 A brief geographic map of Songliao Basin
A.western slope zone; B.northern plunge zone; C.central downwarp zone;
D.northeastern uplift zone; E.southwestern uplift zone;

F.southeastern uplift zone. Modified from Feng et al.*®!
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Fig.2 Records of K,n'" in the LD6-7 core

The colors in the lithological column represent rock colors: md-mudstone;

sl-siltstone; ss-sandstone. Modified from Gao et al. !
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Fig.3 Major elemental composition (%) of K,n'** in the LD6-7 core
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Table 1 Major elemental composition (%) of K,z'” in the LD6-7 core (%)

Feih Sio, Tio, ALO, TFe,0, MnO MgO Ca0 Na,0 K,0 P,0, LOI
LD6-7-2 64.50 0.55 14.48 4.44 0.02 1.34 0.89 1.42 2.68 0.08 8.92
LD6-7-9 67.45 0.53 13.60 3.52 0.02 112 0.80 1.70 2.66 0.07 7.79
LD6-7-30 61.30 0.59 14.13 4.69 0.04 1.61 2.52 1.60 2.50 0.17 10.33
LD6-7-38 63.08 0.55 13.08 4.02 0.03 1.58 1.45 1.30 2.42 0.14 11.71
LD6-7-50 68.04 0.59 13.25 3.44 0.07 1.05 1.39 2.28 3.02 0.22 5.98
LD6-7-19 65.68 0.51 13.77 3.98 0.02 1.33 0.86 1.45 2.41 0.05 9.20
LD6-7-52 58.90 0.64 15.12 5.15 0.07 1.94 2.10 112 2.71 0.08 11.65
LD6-7-56 57.19 0.58 14.44 5.29 0.08 2.53 3.61 1.08 3.09 0.09 11.66
LD6-7-61 63.49 0.63 15.32 4.21 0.12 1.42 0.99 1.67 3.23 0.06 8.25
LD6-7-65 58.74 0.58 14.32 5.11 0.10 2.08 3.95 1.49 3.13 0.11 10.05
L.D6-7-73 60.41 0.73 14.78 485 0.06 2.07 1.53 1.41 2.99 0.10 10.53
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Table 2 Chemical weathering indices and their computational formulas
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CIA CIA= [ALO,/(AL,0+Ca0"+Na,0+K,0)]x100 Nesbitt et al.1*!

WIP WIP = 100X[(2Na,0/0.35)+(Mg0/0.9)+(2K,0/0.25)+(Ca0"/0.7)] Parker*!

PIA PIA = 100%(A1,0,-K,0)/(ALO+Ca0"+Na,0-K,0) Fedo et al.#)
MIA-O MIA-0 = 100X(A1,0,+Fe,0,T)/(Al,03+Fe,0,T+Mg0+Ca0"+Na,0+K,0) Babechuk et al.*

Lcwp LCWP = (CaO"+Na,0+MgO)/TiO,

Yang et al.*!
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Quantitative Paleotemperature Reconstruction of Late Cretaceous
Nenjiang Formation in Songliao Basin: A case study of the LD6-7 Core

QIN JianMing', CHEN JiQuan', GAO Yuan'?,XI DangPeng'?, WANG ChengShan'*

1. School of Earth Sciences and Resources, China University of Geosciences (Beijing), Beijing 100083, China

2. State Key Laboratory of Biogeology and Environmental Geology, China University of Geosciences (Beijing), Beijing 100083, China

Abstract: The Nenjiang Formation Members 1+2 (K,n'*) , which formed during the Late Cretaceous in the Songliao
Basin, is a lacustrine mudstone deposition, on which abundant terrestrial paleoclimate information is preserved. This
study examined mineralogy, as well as the major elemental and trace elemental geochemistry, of K,n'"* and attempted
to reconstruct the terrestrial paleotemperature quantitatively. Results show that the bulk rock mineralogy is mainly
composed of clay mineralogy (46.2% average), minor quartz (21.7% average ). and negligible plagioclase and K-feld-
spar. Values of the Chemical Index of Alteration (CIA, 63 average), Mafic Index of Alteration for Oxidative condi-
tion (MIA-O, > 64), Plagioclase Index of Alteration (PIA, >53), and Weathering Index of Parker (PIA, > 44) in-
dicate medium chemical weathering intensity of K,n'"’. The analysis of the sediment chemical composition by prove-
nance, transportation, and diagenesis satisfies the precondition of calculating the annual mean temperature (MAT)
by element geochemistry: (1) High annual precipitation rate (> 400 mm/yr), (2) moderate physical erosion rate,
(3) no significant sedimentary sorting and recycling, (4) weak diagenesis, and (5) Chinese acid rock as the proto-
lith. This study suggests a MAT of ~14.19 °C based on the 7,,—~MAT transfer function from K,n'" of the LD6-7 core in
Songliao Basin. This estimated MAT is consistent with previous research results, which is a subtropical climate. It is
proven that the method of reconstructing paleotemperature by means of element geochemistry is feasible for K,n'? of
the LD6-7 core in Songliao Basin, which can provide a reference for the quantitative study of the terrestrial paleocli-
mate concerning "deep time" in the future.

Key words: Songliao Basin; Nenjiang Formation; mineralogy; elemental geochemistry; paleotemperature



