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REE characteristics and genesis of dolostones from Paleogene
Shahejie Formation in Qikou depression

YANG Yang', GAO Fu-hong', PU Xiu-gang’

(1. College of Earth Sciences , Jilin University ,Changchun 130061, China
2. Research Institute of Exploration and Development ,Dagang Oilfield Company ,PetroChina , Tianjin 300280, China )

Abstract: The REE of 50 dolostone samples from Paleogene Shahejie Formation in Qikou depression were analyzed, with the aim
of determining the genesis of dolostone in this region. The data were normalized to the standard NASC, and the results demonstrate
that most of samples share similar REE distribution patterns with LREE enrichment and HREE depletion. The negative correlation
between 8La and Y/Ho,the positive correlation between w(REE) and w( Al) and the negative correlation between w(REE) and w
(Ca) imply that the dolostones are deposited in a lacustrine environment. Characteristics of the positive La anomaly,slightly nega-
tive Ce anomaly ,positive Y anomaly and relatively higher ratio of Y/Ho indicate that the diagenetic fluids of dolomitization are
probably influenced by seawater. The positive Eu anomaly and high homogenization temperatures suggest that the dolostones are af-
fected by hydrothermal fluid. The dolostones from Paleogene Shahejie Formation in Qikou depression are the products of lacustrine
dolomitization, and the diagenetic fluids are influnced by seawater and hydrothermal fluid.
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Fig.1 Well locations in Qikou depression
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Fig.2 Cathodoluminescence photomicrographs of dolostones from Shahejie Formation

in Qikou depression
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Table 1 REE characteristics of dolostones from Shahejie Formation in Qikou depression

e =N -6
we g oan A
la C¢e Pr Nd Sm Eu Gd Tbh Dy Y Ho Er Tm Yb Lu REE
kl4-1  2.01 ¥P—B MEBEZS A 20.80 40.20 4.25 15.90 2.97 0.65 2.72 0.41 2.27 14.10 0.47 1.34 0.21 1.28 0.19 93.66
kl4-6  2.01 V—B KEHAZ=A 3.20 6.50 0.66 2.70 0.48 0.16 0.47 0.09 0.43 3.30 0.10 0.31 0.06 0.33 0.05 15.54
kl4-14 2.01 ?P—B WMEHASE 8201600 1.61 6.50 1.11 0.28 1.12 0.18 1.01 7.30 0.22 0.65 0.10 0.56 0.08 37.62
£29-17  2.64 VB MEAHZTA 19.60 37.60 4.09 16.30 2.87 0.73 2.66 0.43 2.30 14.10 0.46 1.35 0.19 1.14 0.17 89.89
2923 2.65 VTE KJEHZz4 20.0038.70 3.87 15.00 2.64 0.72 2.51 0.40 2.08 13.30 0.43 1.26 0.19 1.14 0.17 89.11
2935  2.65 VB MASHzA 13.5027.20 2.77 10.80 1.92 0.58 1.76 0.28 1.42 8.60 0.28 0.85 0.14 0.78 0.12 62.40
w3520 1.78 W—B MSEH=SE 7.1013.70 1.34 490 0.91 0.22 0.93 0.12 0.77 5.60 0.16 0.51 0.08 0.54 0.07 31.35
w3522 1.78  W—Bt MEHEZIA 7.3015.80 1.54 5.70 1.06 0.25 1.01 0.14 0.83 5.70 0.17 0.52 0.07 0.53 0.06 34.98
w3527  1.79  W—B RJEHAzA 270 5.60 0.53 2.00 0.39 0.09 0.37 0.04 0.33 2.90 0.06 0.20 0.03 0.21 0.02 12.57
w3533 179 W—Bt RJBHZ=A 5.6011.20 1.09 4.10 0.77 0.16 0.68 0.09 0.53 3.70 0.10 0.32 0.05 0.31 0.03 25.03
w3538 1.80 =B MBI 41.00 80.90 8.07 30.00 5.40 1.20 4.88 0.70 3.82 22.90 0.76 2.22 0.33 2.15 0.31181.74
w35-39  1.80 V=B MURHZTEA 42.70 85.30 8.71 32.60 5.97 1.34 5.45 0.77 4.36 25.90 0.85 2.45 0.35 2.26 0.33193.44
GRF 0.318 0.78 0.088 0.3430.071 0.017 0.069 0.011 0.068 0.4300.015 0. 042 0.042 0.006 1.87
F2 EOMBEDAHEAAZEHR I TEFUESEMEETEECGETEEE)
Table 2 REE typical index,” Sr/*Sr ratios and major elements of dolostones
from Shahejie Formation in Qikou depression
FHiE (La/  (Dy/ (La/ /107
5 A I dLa 8Ce B8Eu dY Y/Ho La/Yb Yb/La Yb/Ca
H/km Yb)x Sm)y  Sm)y Al Ca
k14-1  2.01 VW—Bt #fSHZ=A 1,000 0.927 1.031 1.239 1.57  0.75  1.25 30.00 16.25 0.06 0.00000576 17947 222143
kl4-6  2.01 ¥—Bt RJBHZS 1.1490.970 1.412 1.435 0.94  0.88  1.19 33.00 9.70 0.10 0.00000137 3918 240714
k14-14 2.01 7—Bt BRHZ=A 1178 0.953 1.127 1,402 1.42  0.89  1.32 33.18 14.64 0.07 0.00000312 9741 179286
20-17 2.64 VBt MAMHZA 1.0840.911 1.167 1.245 1.67  0.79  1.22 30.65 17.19 0.06 0.00000239 28853 153571
2923 2.65 VB REHZA 1.1150.951 1.247 1.276  1.70  0.77  1.35 30.93 17.54 0.06 0.00000786 31553 145000
2935 2.65 VB MWHTA 1.0620.9651.399 1.239 1.68  0.73  1.25 30.71 17.31 0.06 0.00000479 23347 162857
w3520 1.78 V—Bf MAAHZTA 1,047 0.959 1.155 1.447 1.27  0.83  1.39 3500 13.15 0.08 0.00000262 9000 205714
w3522 1.78 UW—Et MEBHEE 0.9531.023 1.127 1.377 1.33  0.77  1.23  33.53 13.77 0.07 0.00000263 13659 201429
w3527 1.79 V—Bt KiJBH =% 1.054 1.013 1.183 1.875 1.25  0.83  1.23 48.33 12.86 0.08 0.00000095 4818 221429
w3533 1.79 ¥W—Bt RiEHZ= 1.058 0.980 1.029 1.461 1.75  0.68  1.30 37.00 18.06 0.06 0.00000131 8894 236429
w3538 1.80 =Bt MWHzmA 1.0280.963 1.068 1.221 1.85  0.70  1.35 30.13 19.07 0.05 0.00002158 71735 99643
w35-39  1.80 V=EE MMHZA 1,002 0.959 1.080 1,223 1.83  0.72  1.27 30.47 18.89 0.05 0.00002309 66441 97857
GRF 0.87 1.07 1.09 1.218 0.559 28.9

F: (La/Yb) y FI(Dy/Sm) ¥ 46 52 TUE ( NASC) AR #EAL J5 A9 LAl 8La = Lay/(3Pry-2Ndy ), 8Ce = 2Cey/( Lay +Pry ) , 8Eu = Euy/
(0. 67Smy+0.33Thy ) ¥ 8Y =2Y/(Dyy+Hoy ) !, GRF A E PG LAB I Green River IR KIIAAZ 248,
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Fig.3 Stratigraphic sequences and positions of samples marked of well k14, well 29 and well w35
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Table 3 Homogenization temperatures of fluide inclusions
in dolostones from Shahejie Formation in

Qikou depression

O T R ¥y
m

14-7 2.0 W—B hEHAZA  96,98,103,101,91
kl4-16  2.02 V—B RBEA=A 93,95,98 91
2923 2.65 UWE WBEHA=FA  95,101,103,108
2925 2,65 UWIE RNJEA=®A 138,139,141,143,144
w3527 1L.79 V—B KEARAE 105,98 ,109,96
w3533 179 VW—E KBHZA 101,105,95,98
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