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Fig.2 Measured profiles and sample location of Linxi Formation
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Fig.3 Micrographs of metamorphism rocks in Linxi Formation
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Tab.1 Cotent and characteristic parameters of major elements in Linxi Formation
E T E A i/ %
HEiE P R Jede 150 7 IGO0 MO,y
R “ Si0, Ti0, ALO;Fe,0; FeO MnO MgO CaO Na,0 K,0 P05 /% AlLO; Na,0 Al O;

MP16Y1 TeFitis  66.86 0.54 16.38 3.26 1.22 0.05 1.58 0.25 1.61 3.24 0.11 3.32 0.20 2.01 0.10 0.64 76.26
MP16Y1 -1  JEFiME  72.68 0.56 14.40 1.18 1.80 0.03 0.91 0.34 3.41 1.98 0.14 1.45 0.14 0.58 0.06 0.58 71.54
MP16Y17 KA 71.32 0.58 14.33 0.91 3.02 0.06 1.09 0.29 3.47 2.09 0.15 1.48 0.15 0.60 0.08 0.59 71.01
MP16Y32 KAfbAE  59.18 0.98 17.50 3.37 3.45 0.12 2.36 0.97 4.19 2.62 0.35 2.98 0.15 0.63 0.13 0.83 69.22
MP16Y33 Jeffitlsa  63.52 0.86 17.03 1.09 4.74 0.04 2.12 0.25 2.28 2.90 0.13 2.86 0.17 1.27 0.12 0.56 75.82
MP16Y43 b s 63.22 0.71 14.12 0.97 5.07 0.16 2.39 2.95 2.18 1.60 0.14 4.47 0.11 0.73 0.17 0.76 67.72
MP16Y61 PFHCE  65.98 0.65 16.49 2.30 2.41 0.03 1.64 0.25 2.26 2.89 0.09 3.10 0.18 1.28 0.10 0.61 75.33
SE{E 66.11 0.70 15.75 1.87 3.10 0.07 1.73 0.76 2.77 2.47 0.16 2.81 0.16 1.02 0.11 0.65 72.41

2.3 BERRERBLITE 2, BN R RS A E & X TR A K.

WFFEIXARPE 2 ol Jo 3R e o0& & B SRR AE
SROIHTERILAE 2, (e TT R R 1] L 2 ] A 1]
AR 4) S R B TR A LR AR B 5
Yy oCE AR 5 R L, Herp Se Nb (P AR 5
#1,Rb K La,Ce A& 4R . MPULALHI A R IR+
JiR SE R AR e, St SRR AT, BER RHR A TR

o R L iR o<, Ti ol e s Bk k™ #ihl, P

R R ATTER], T A P 5 8 R R AR
FIBE KA1 & B Th Ce Zr Sm La N A& IR TT

MPGH - oC K B M2 UL AT 4. 3l H R
REE VRN e AN 5 5 i 10 Sl 0 R, AR o1
PR E TR EAGR bk A A P o ] AR5 AR 18 A
YN, DRI AR S FH A RGBS Zh %5 41 (1 ZREE
BOA W W BT X AL SREE 1 F B (E
(183.41) Fuffizc -1 & 4 (167. 6) M iy, 1] A2 H
THRAPSABRZHNH L. # L&t
100, 2 J et AT, T AR T i, B 1
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R2 MEARERZRERITRSERFESH

Tab.2 Cotent and characteristic parameters of trace elements and REE in Linxi Formation

T /10 7° FHESH
TR
Li \ Ni Cu Ga Rb Sr Zr Nb Ba Ti Th U St/Ba V/(V +Ni) Sr/Cu
MP16Y1 21.38 62.24 26.68 16.07 14.13 46.00 110.00 143.00 6.84 349.60 0.51 3.51 0.93 0.31 0.70 6.85
MP16Y1 -1 10.22 67.10 18.21 13.83 20.20 57.07 92.71 326.60 13.04 317.75 0.61 5.64 1.51 0.29 0.79 6.70
MP16Y17 108.23 121.88 9.28 30.58 25.11 98.46 556.83 212.70 7.08 651.36 0.89 3.42 0.68 0.85 0.93 18.21
MP16Y32 61.44 89.21 59.96 48.34 22.50 106.45 87.84 196.00 11.68 617.44 0.73 7.81 1.43 0.14 0.60 1.82
MP16Y33 65.05 96.25 57.41 29.65 20.25 75.65 221.61 196.30 10.43 595.82 0.55 6.32 1.73 0.37 0.63 7.47
MP16Y43 30.96  65.45 23.26 25.27 23.28 124.98 64.04 225.80 14.23 497.26 0.91 11.85 3.34  0.13 0.74 2.53
MP16Y61 52.93 142.67 91.80 53.01 26.55 114.28 103.17 204.60 14.98 753.25 0.93 8.12 1.58 0.14 0.61 1.95
S 50.03 92.11 40.94 30.96 21.72 88.98 176.60 215.00 11.18 540.35 0.73 6.67 1.60  0.32 0.71 6.50
Wi A /10° FHIES
s LREE/
Y TLa Ce Pr Nd Sm Eu Gd Tbh Dy Ho Er Tm Yb TLu YREE 6Eu HREE La/Yb (La/Yb) y
MP16Y1 28.2 35.2 82.8 9.89 36.0 7.31 1.34 6.23 0.92 5.30 1.06 3.00 0.50 2.89 0.50 103.65 0.76  6.98  9.49 6.4
MP16YI -1 16.7 15.9 35.0 4.49 16.1 3.73 0.86 2.99 0.48 3.00 0.58 1.62 0.28 1.67 0.29 219.63 0.66  8.45 12.7 8.56
MP16Y17  29.9 39.2 80.9 9.22 32.7 6.36 1.34 5.82 0.83 5.24 1.07 2.94 0.55 3.09 0.54 156.59 0.73 9.2 15.09 10.17
MP16Y32 18.7 24.3 56.7 7.24 28.8 5.99 1.31 4.69 0.70 3.40 0.63 1.91 0.27 1.61 0.30 166.91 0.61  7.15 10.11 6.82
MP16Y33  26.7 25.6 57.0 7.01 26.3 6.01 1.10 4.67 0.77 4.85 0.98 2.52 0.44 2.53 0.44 158.37 0.79 7.1 10.09 6.8
MP16Y43  26.2 25.9 52.4 6.50 24.7 5.08 1.25 4.48 0.70 4.41 0.90 2.36 0.44 2.57 0.47 257.46 0.49  6.41 8.47 5.71
MP16Y61  47.7 39.1 83.1 10.4 38.9 8.77 1.29 7.08 1.14 8.03 1.63 4.23 0.81 4.62 0.76 221.25 0.59  8.47 12.21 8.23
e 27.7 29.3 64.0 7.8 29.1 6.2 1.2 51 0.8 49 1.0 27 05 2.7 0.5 18.41 0.66 7.68 11.17 7.53
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Tab.4 The structural environmental discrimination of the original rock Formation in Linxi Formation "’
Vs PR i+ e FE /10 6 FHES
La Ce > REE La/Yb Lay/Yby LREE/ HREE SEu
PN T (8£1.7) (19£3.7) (52£10) (4.21.3)  (2.8x0.9)  (3.8x0.9) (1.04=0.11)
KEES IR (27 £4.5) (59 +8.2) (146 +20) (11 £3.6) (7.7+2.5)  (7.7+1.7) (0.79%0.13)
RSN BIE. 3 37 78 186 12.5 8.5 9.1 0.6
Wl s Kbt i 2 39 85 210 15.9 10.8 8.5 0.56
PG (ARWFFT) 29.30 64.00 183.41 11.17 7.53 7.68 0.66

GEZI PN UE2 2L DN AT DG 1 i s R s
R P 5 AR Bl R R i %, DURR B3 o 1 o o A
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KU ARSI A A — B, B I 5
i FPARHER R T ST IRl MR DUR R S R AR
TE , ST T S 2 Rl 5 914 35 2l O il it 2 6 i
M
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Geochemical characteristics and sedimentary tectonic environment of Linxi
Formation in Suolun area of central Greater Khingan Mountains

ZHONG Mishan'?, LV Donglin’, WANG Qi*, ZHANG Huanan®, AO Guang’,
WU Zijie>” ,YANG Yunlai’, WANG Yilong” , TAN Chao’

(1. College of Earth Sciences, Jilin University, Jilin Changchun 130061, China; 2. Liaoning Provincial Institute of Geological
Exploration Co. , Lid, Liaoning Dalian 116100, China; 3. Liaoning Provincial Geology and Mining Group Energy Geology Co.
Lid, Liaoning Shenyang 110013, China; 4. Liaoning Geological and Mineral Survey Institute Co. Lid, Liaoning Shenyang
110032, China; 5. School of Geosciences, China University of Petroleum ( East China) , Shandong Qingdao 266580, China)

Abstract: The Linxi Formation in central Greater Khingan Mountains is an important hydrocarbon source rocks
strata. The formation of hydrocarbon source rocks is closely related to the paleoclimate, palaeostructure and palaeo-
environment during the propagation and burial of hydrocarbon generation parent organisms. The climatic tectonic
environment of Linxi Formation in sedimentary period can be restored through the geochemical analysis of rock
data. Based on the Sr, Li and Ga content, the Sr/Ba ratio, the U/Th ratio and §U method, the Sr/Cu ratio, the
authors in this paper have analyzed the sedimentary environment of Linxi Formation from the ancient salinity, re-
dox environment, and the ancient climate. The results show that the Linxi Formation might be formed by resedi-
mentation after middle — strong weathering. The oxidative deposition environment is freshwater — brackish water,
and the paleoclimate is warm humid climate. The Al,0,/( Al,O; + Fe,0,) and K,0/Na,0 - SiO, ratios, the
content and parameters of rare earth elements were used to indicate the sedimentary environment of Linxi Forma-
tion. The results show that the Linxi Formation was formed in the active continental margin tectonic environment
near the continental island arc, and the paleoenvironment evolved from the sea —land excessive brackish water to
the continental freshwater environment in the early retroarc basin. The Linxi Formation is favorable for enrichment
and preservation of organic matter, which is the beneficial horizon for hydrocarbon source rocks. This study can
provide guidance for the esploration of hydrocarbon source roaks in this area.

Keywords: Suolun area; Linxi Formation; geochemical characteristics; palaeoclimate ;sedimentary environment;
tectonic setting
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