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Liu JQ, Li Z, Han YX and Peng ST. 2010. Early diagenesis in high-frequency sequence framework of the Upper Ordovician
carbonate platform in Tazhong, Tarim Basin and its influence on reservoir distribution. Acta Petrologica Sinica, 26 (12) :3629
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Abstract The Lianglitag Formation carbonate of the Upper Ordovician is an important oil and gas reservoir in Tazhong, Tarim
Basin. Based on the petrography, microfacies and logs analysis, 5 fourth-order sequences and 15 fifth-order sequences are recognized
in the Lianglitag Formation carbonate, and a stratigraphic framework of high-frequency sequences has been established. The
phenomenon that evidently selective dissolution, meteoric cements such as meniscus cement and pendent cement are found, and
dissolved pore walls show dark cathodoluminescence, the intraparticle and interparticle cement with low Fe and Mn value, combined
with the carbon and oxygen isotopic composition of sparry grainstone are close to the micrite, demonstrated that the early meteoric
dissolution and early marine cement are widely developed in No. 1 fault zone, Tazhong area. Comparative analysis shows the freshwater
lens developed at the top of shallowing upward high-frequency cycles, that is, the formation and distribution of early diagenesis were
controlled by the framework of high-frequency sequences. The reserved porosity resulted from early diagenetic dissolution can up to 4%
~5% today, therefore the development of early dissolved pores provides space and conditions for fluid activity during the further late
burial dissolution, leading to important constraints on the development of effective reservoir. An integrated analysis shows that TZ54-
TZ826 and TZ72-TZ62-TZ24 high-steep platform margins along No. 1 faulted slope break belt in Central Tarim Basin, where early
dissolved pores developed, were apt to favorable reservoirs.

Key words High-frequency sedimentary sequence; Freshwater lens; Early diagenesis; Carbonate; Tazhong; Tarim Basin
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Location of the studied Tazhong area and the sampling wells in the paper
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Fig. 3 Microscopic lithofacies characteristics of carbonate rocks within the Lianglitag Formation high-frequency sequence
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Fig. 5 Photomicrographs showing various porosity of carbonate rocks from the Lianglitag Formation carbonates in Tazhong oilfield
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Table 1

Carbon and oxygen isotopic data of carbonate rocks

from the Lianglitag Formation in Tazhong area

H5 IR (m) HAAA 8" Cyppy (%0) 8™ 0 _yppy (%o0)
TC1  4000. 4 AT &= 2.389 -4.257
TC1  4004. 12 e KA 1. 744 -4.36
TC1 4007 Vet kE 1.202 -6.475
TC1  4008.72 AT e 2.745 —4. 467
TC1  4009.92 ekt E 2.16 -4.908
TC1  4010.8 etk 1.829 -5.685
TC1  4020. 69 AT e 2. 666 -4.259
TC1  4022.9 et kE 2.651 -4.132
TC1  4030.3 Ve stk 2.574 -4.192
TC1  4031.05 Je b KA 2.841 -6.953
TC1  4233.62 Vet E 1.277 -4.238
TC1  4235.5 Vet 1.025 -4.439
TZ162  4319.7 Tt KA 1. 108 -5.795
TZ162  4855.7 Vet -0.373 -5.02
TZ82  5378.46 Vet 0. 89 -6.36
TZ82  5420.53 e KA 1. 06 -6.26
TZ82  5437.67 Vet E 0.736 -6.43
TZ82  5461.45 etk 1. 055 -6.306
TZ82  5461.66 ALY/ e 1. 008 -7.01
TZ82  5465.71 et 1.197 -6.675
1782 5466 Je s KA 1. 064 -7.042
TZ82  5479.58 e KA 1.352 -5.974
T782 5354 HIB e K E 0.9 —6.45
T782  5366.9  ‘EJBUEEIKE 1.17 -5.92
TC1  4233.94 2% SR TR S K 1.26 -5.276
TZ7451 6110. 05 i KL 1.991 -6.096
TZ451 6144.8 B IR 2.541 -5.691
TZ45  6094.5  ZLEEE IR 1.179 -5.493
TZ86  6584.46  ZLMAVEIKA 2.265 -5.879
74 4908.15  ENEASE KA 0.912 ~4.689
74 4900.64 L AHDIE KA 0.793 -6.25
1782  5375. 1 B KA 0.88 -6.4
T782  5435.27 WIE KA 0.792 -6.694
TZ82 544744 WK 1.327 -6.084
TZ82  5452.87 IR 1.411 ~4.984
TZ82  5475.92 W IR A 1.148 -6. 467
TZ82  5477.3 W IR 1.227 -6.317
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£2 WAMKETEAREWEFIRSHH(x107°)
Table 2

Electron microprobe analysis of intraparticle and

interparticle calcite cement ( x107°)

e WE RN Si p Mg St Mn Fe
TZ72 5044 RiEljgesE 79 105 3787 135 0 0
RillesE 51 183 1109 186 31 140
TZ72 4971.4 KrlIfss 14 441 3558 25 0 62
TZ82 5441.88 Rifljic4s 65 31 1296 93 0 0
TZ82 5441.88 Rifalfic4s 70 218 1586 389 23 0
T782 5441.88 kifufic4s 0 201 1616 355 54 233
T782 5441.88 Rijiljic4t 182 306 2792 127 124 0
TZ82 5441.88 kilalfic4s 23 92 2635 533 8 0
T782 5441.88 hifi]ficss 84 183 3142 499 77 0
T782 5441.88 hilalfcss 93 114 2707 8 85 0
TZ82 5441.88 hildlfic4s 0 249 3576 0 1301 93
TZ82 5441.88 hilIf% 93 0 1676 0 178 101

TZ72 5044

TZ72 4969 R NFIH 84 314 2098 195 279 350
TZ72 4969 RKiNFEIH 0 227 4776 448 70 264
TZ72 4969 RiNFTHL 84 205 1634 711 0 0
TZ72 4969 KiNFIH 56 271 2496 677 310 0

TZ82 5441.88 HipNFclL 205 227 1489 152 0 54
TZ82 5441.88 RiN7ciE 47 327 2460 O 139 0
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(2) A IS 22 R 18 3 5 1) 42 ik SR R RATH AR
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2008 ) , E I SRAK R0 2 FEAS N 52 A 1 L BRK IR 52 e, Jk
A S LB UG 454 119 6] 432 2 ( Scholle and Arthur, 1980) , 17 4
[RIE 26 A J 309 0% B 4% & S &5 6 FE o A8 Ak %% K ( Brand,
2004) . HIZ 1 AT, B ORI AR 81 C 8" O AT K
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Fig. 6 Variations of "0 and 8" C of carbonate rocks from

the Lianglitag Formation, Tazhong oilfield
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Lianglitag Formation in Tazhong No. 1 fault zone
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