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Fig.2 Triangle diagram of sandstone components of the

Lulehe Formation in the Pingtai region
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Fig.3  Characteristics of clastic rock structure in the Pingtai region
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Table 1 X-ray diffraction (XRD) analysis of the Lulehe Formation in the Pingtai region

Jpi o — e B L0 AR & 4 % RIZL(S/%) ST
S IS I K C C18 Pa s

P2 E,, 929.86 b — 67 15 — 18 — — 5 — 5.9
P2 E,, 930.23 Wi — 30 56 — 14 — — 5 — 18.8
P3 E., 1405.54 Wi — 67 25 — 8 — — 5 — 16.1
P3 E., 1406.54 W 61 17 19 — 3 — — 5 — 17.4
P3 E,, 1409.31 [ — 56 34 — 10 — — 5 — 10.7
P3 E. 1410.39 [iFe 13 49 20 — 18 — — 5 — 14.4
P3 E., 1410.87 s — 70 21 — 9 — — 5 — 16.7
p5 E., 765.16 = — 49 47 — 4 — — 8 — 39.6
P5 E,, 765.43 i — 26 68 — 6 — — 13 — 45

P5 E., 1319.49 (2o 27 63 9 — 1 — — 5 — 18.1
P5 E. 1319.58 i 30 54 15 — 1 — — 5 — 22.4
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Table 2 Carbon and oxygen isotopic compositions of sandstone of the Lulehe Formation, Pingtai region

Pines R /m JEL ik 8Cppl %o 850 /%0 7/°C VAl:!
F 1R 111426 E., LI (O R (B3O Kb -6.794 -10.983 77.068 2 107.916 4
F 1k 1114.75 E., 2145 Wb 2 -5.375 -11.696 81.808 1 110.467 4
13 1115.23 E., LU (SR (B ALAD 25 -7.478 -12.97 90.530 7 105.526 0
-1 1115.74 E., LI TR (B KD -7.15 -11.593 81.117 1 106.883 5
F 1R 111623 E,., LIRS RS -7.609 -11.793 82.460 8 105.843 9
F 19 1116.76 E., FRLLE T RRD -8.74 -11.28 79.016 7 103.786 5
F1IE 1116.8 E. HRP R -8.87 -8.75 62.8859 104.783 9
2 928.73 E,.. IR b -4.50 -10.10 71.349 8 113.0539
24 929.23 E., RG-S -6.01 -9.95 70.3927 110.045 0
F2H 930.18 E,, WAE ER -5.29 -12.68 88.514 4 110.148 4
T2k 930.68 E,, WA T -5.35 -10.75 755526 110.981 8
F2 It 995.8 E.. PREREE e -4.61 -9.26 66.045 3 113.252 8
T2 996.3 E., R EANE -4.94 -9.88 69.907 9 112.260 8
24 996.8 E,., K E AN -4.80 -9.99 70.624 4 112.485 4
F24f 997.3 E., IR b -4.55 -10.06 71.054 6 112.968 4
2k 997.78 E,, JRIA & R S -4.75 -10.30 72.6277 112.448 7
20 999.68 E,, R ERRE -3.94 -9.97 70.5129 114.269 1
24 999.98 E,., R GRS -3.91 -10.27 72.453 6 114.169 3
23 1000.88 E., SRR -4.21 -10.81 75.906 0 113.305 8
F23F 1001.38 E., KGR -4.39 -10.54 74.142 6 113.052 8
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Fig.4 For the Pingtai region, Lulehe Formation, plots of (a) §°C vs. §"0; (b) paleosalinity (Z) vs.temperature
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Fig.5 Trace element ratios, Lulehe Formation, Pingtai region
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Abstract: Detailed analysis of the petrologic characteristics, carbonate cements and clay minerals of the reservoir
rocks of the Paleogene Lulehe Formation in the central Pingtai region at the northern margin of the Qaidam Basin
showed that the reservoir rocks in the platform area are mainly lithic sandstone and feldspar lithic sandstone, com-
monly with point contact and/or line contact between the clastic particles. As a result there are few primary interstic-
es, only individual intragranular secondary pores. The clay mineral content is relatively high, up to 21.92% on aver-
age, mainly in mixed layers of illite/montmorillonite and illite. Montmorillonite and chlorite are predominant, and
show obvious montmorillonite transformation into illite-montmorillonite. The pore fluid is alkaline water, which pro-
motes the decarboxylation of organic matter and reflects hydrocarbon generation during compaction. The average pale-
otemperature at the time of carbonate cement formation was 75.20 °C, mainly at the early diagenetic stage B. Elemen-
tal geochemical analyses showed carbon isotope values (8"°C) from —8.77%o to —=3.91%o¢ (average —5.66%o) ; the car-
bon source was mainly decarboxylated organic carbon and inorganic carbon in carbonate rocks. Leaching also reduced
the amount of the §”°C isotope in cements. The oxygen isotope (5°0) ranged from —12.97%0 to —8.75%¢ (average
10.68%o0). The paleosalinity (Z) was in the range 103.79 to 114.27 (average 110.38). The carbonate precipitation
temperature ranged from 62.89 °C to 90.53 °C (average 75.20 °C). Trace element determination gave average values
for Sr, Cu, Th, U, Ba, Ni, Co, V and Cr of 195.25 pg/g, 19.48 pe/g, 7.32 ne/g, 21.8 wglg, 735.52 pgl/g, 22.41
pelg, 9.40 pg/g, 59.11 pg/g and 85.55 pg/g, in that order. The average values of the U/Th, V/Cr, Ni/Co and Cu/Zn
ratios were 0.25, 0.72, 2.26 and 0.42, indicating that the Lulehe Formation (E,,,) is currently in a sedimentary oxi-
dizing environment with high redox potential. Since the combined Sr/Ba and U averages 0.30 and 0.85 are both less
than 1, together with the C and O isotope content in the carbonate cement, the ancient salinity was estimated to be
110.38 wt%; this indicates a freshwater sedimentation paleoenvironment with a brackish water phase.

Key words: carbon and oxygen isotopes; main trace elements; carbonate cement; Pingtai region; Qaidam Basin



