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Geochemical characteristics of rare earth elements and their geological
significance in the fourth member of the Middle Triassic Leikoupo

Formation in western Sichuan Basin
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Chengdu, Sichuan 610059, China; 2. Wuxi Research Institute of Petroleum Geology, SINOPEC, Wuxi, Jiangsu 214126, China)

Abstract: The composition and characteristic parameters of rare earth elements in sediments provided sedimentary en-
vironment as well as fluid and source information, which can be used to judge the sedimentary environment of source
rocks and reservoirs and the sources of oil and gas. The tests of rare earth elements in carbonate rocks from the fourth
member of the Middle Triassic Leikoupo Formation in the western Sichuan Basin indicated that the total REE content
was low. The LREE and HREE differentiation were obvious. Obvious negative 6Ce and positive 6Eu anomalies were
observed. The low total REE content and negative 6Ce anomaly reflected a relatively open and weakly oxidizing low-
energy environment when the fourth member of the Middle Triassic Leikoupo Formation was deposited. This environ-
ment was favorable for the breeding and growth of hydrocarbon generation organisms, hence providing a material basis
for the formation of hydrocarbon source rocks in the Middle Triassic Leikoupo Formation. The positive 6Eu anomaly
suggested a strongly reducing environment for fluid activity during the late period, which was favorable for organic
matter preservation. Enriched LREE, poor HREE, positive 6Eu anomaly and a REE distribution pattern similar to
hydrothermal fluid indicated that the fourth member of Leikoupo Formation experienced late hydrothermal alteration.
Hydrothermal migration channels also provided good permeability for deep oil and gas migration.
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Table 1 REE analysis results and related characteristic parameters of carbonate rocks
from the fourth member of the Middle Triassic Leikoupo Formation in western Sichuan Basin
. . TR R TRTRM (ng- ¢ Y LREE/
TR <y om oy : - , - S HREE 8Ce  OFu
¢ Y la C Pr Nd Sm Eu GI T Dy Ho Er Tm Yb Lu XREE

DSI-1  KEH=# DSI 6176 1.02 029 0.13 020 0.03 0.09 0.03 0.11 002 0.00 0.01 0.00 0.1 0.02 0.01 0.00 0.66 774 0.84 23.36
XSI-1 KEH=# XSI 562 170 032 0.08 0.4 003 0.06 003 0.01 001 0.00 0.00 0.00 0.0 001 0.01 000 039 657 090 9.18
S1-1 KRAzAE 181 5744 130 037 023 038 0.05 0.18 0.05 037 0.06 0.00 0.02 0.00 0.01 0.02 0.01 0.00 1.42 9.11 0.8 7.64
S1-2 KRAzA 181 5746 0.64 036 022 042 0.06 0.19 0.06 0.13 0.05 0.01 0.03 001 0.02 0.02 0.02 0.00 1.21 7.09 093 13.44
PZI-1  WEKAE  PZL 5764 099 030 0.4 023 0.04 0.1 0.03 0.04 002 0.00 0.02 0.00 0.01 0.02 0.01 0.00 0.67 764 093 391
PZ1-2 W PZ1 5826 0.68 032 022 036 0.05 0.15 0.04 0.06 0.03 0.00 0.02 0.00 0.01 0.02 001 000 09 952 0.84 46.41
YSI-1 AEEKE  YSI O 61261 054 030 0.2 021 0.03 0.1 003 0.02 002 000 0.02 000 0.00 002 0.01 0.0 0.60 639 095 1.78
YSI-2 KEHz#A YSI 61954 075 0.60 047 0.87 0.1 041 0.10 030 0.2 0.01 0.07 001 0.04 0.02 0.04 001 2.60 7.03  0.69 7.38
YSI-3 KA YSI 6172 0.60 026 0.10 0.15 0.03 0.08 0.02 0.01 0.02 0.00 0.01 0.00 0.0 0.02 0.00 000 044 6.94  1.00 1.55
YSI-4  KFEHzAE  YSI 6220 039 030 0.4 027 0.04 0.3 0.04 003 003 000 002 000 001 002 001 0.03 0.77 550 0.88 6.74
YASI-1 HzBKE YASI 5725 093 094 2.08 3.83 038 1.20 020 0.03 024 003 0.3 003 009 003 0.11 0.02 840 1144 090 15.84
YASI-2  AJEIKAE YASI 57325 044 028 0.07 0.0 0.02 0.06 0.03 0.03 0.02 000 0.01 000 0.01 002 0.01 000 0.36 492 0.79 3.56
YASI-3 ABBiKA YASI 57425 054 078 072 152 0.8 065 0.16 0.04 0.15 002 0.1 002 007 0.02 0.07 001 3.74 693 087 534
YASI-4 KAz YASL 57628 0.6 036 022 038 0.05 0.16 005 0.05 0.04 0.00 0.03 0.00 0.00 0.02 0.02 0.00 1.05 717 0.82 351
YASI-5 A=A YASI 57778 0.06 034 015 029 0.04 0.3 0.04 001 003 000 0.02 000 001 002 0.01 000 076 6.83  1.07 0.81

{1 : YLREE=Sc+Y+La+Ce+Pr+Nd+Sm+Eu, X HREE = Gd+Th+Dy+Ho+Er+Tm+Yh+Lu;8Ce=2( Ce/Ce ™ )/(La/La * +Nd/Nd * ) ,6Fu=2(Ew/Eu * ) /( Sm/Sm+Th/Th ™),
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Fig.2 REE distribution patterns of carbonate rocks from
the fourth member of the Middle Triassic Leikoupo
Formation in western Sichuan Basin and REE

distribution patterns of different fluids in the nature
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