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Features of deep-burial dolomitization of the Cambrian
reservoirs in Tahe region

Lin Jun,Zhou Fangfang,and Yuan Guofen

(1. Petroleum Exploration & Production Research Institute ,SINOPEC Northwest Company , Urumgqi , Xinjiang 830011, China)

Abstract: The Cambrian dolomites in the Tahe region have genetic features of transitional diagenetic environ-
ment. After a short-time early diagenetic period (sea-bed diagenesis and meteoric water diagenesis) ,the Camb-
rian carbonate deposits went into burial diagenetic period, going through a diagenetic process from penecomtem-
poraneous dolomite to early diagenetic and shallow burial dolomite,to late diagenetic and deep burial dolomite,
and finally to hydrothermal dolomite. Fractures and dissolved vugs ( caves) are the main types of reservoir space
of various Cambrian dolomites in the Tahe region. The major mechanism of the development of reservoir space of
the Cambrian dolomites in the Tahe region is dissolution related to hydrothermal fluid flow through deep faults
under deep-burial dolomitization background. And the main controlling factors responsible for the preservation of
reservoir space are the intensity of filling and cementation in various periods,stable burial process after hydro-
thermal dissolution and relatively minor tectonic events.
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Fig. 1 Diagenetic process of the Cambrian

rocks in Tahe region
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Table 1 Crystal degree of order from X-diffraction of dolomite formed in the middle-deep burial period of
the Cambrian in Well YQ6
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Table 2 Statistics on oxygen and carbon isotopes of dolomite formed in burial period of the Cambrian in Well TS1
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Table 3 Statistics on oxygen and carbon isotopes of dolomite and calcite formed in burial period of
the Cambrian in Well YQ6
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Table 4 Relationships between homogenization temperature,ice point and salinity of fluid inclusions from

the Cambrian fractures and vugs
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Table 5 Crystal degree of order from X-diffraction of dolomite formed in the deep burial-hydrothermal

dolomitization period of the Cambrian in Well TS1
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R Py 4k H i LA T
HH/m ke S A CaCo, V£CO, Bea BB
7 106. 10 L= Pyl 1. 00 50. 80 49. 20
oo
7 264. 15 PEREEA 1.00 49.87 5013 TR - A
7 265.30 HEHsa 0.76 50.73 49.27 (M= A% TR
7 874. 50 - R S A 0. 80 50.63 49,37 T2 0.91)
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Table 6 Results from electron probe analysis of hydrothermal dolomite from Well TS1
, fEwEa, %
HH/m FF5 S, %
Na, O K,0 MnO FeO SrO BaO CO,
22 0. 049 0. 003 0 0.035 0 0.031 47.836 100
8 407. 10 23 0.334 0. 040 0. 006 0. 139 0.078 0.079 47.305 100
24 0. 047 0. 007 0.014 0. 002 0 0 48. 064 100
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Table 7 Results from electron probe analysis of hydrothermal dolomite from Well YQ6
- Ew e, % .
HH/m Fayes A, %
Na, O K,0 MnO FeO SrO BaO CO,
L 0. 004 0 0 0 0.034 0 48.77 100
PRE oA
0 0. 002 0.013 0 0 0. 021 48.033 100
7 315.75
. - 0.010 0 0.018 0 0 0.041 48. 155 100
BANH=A
0.034 0. 002 0. 003 0.023 0.075 0 48. 035 100
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Table 8 Elemental analysis results from X-diffraction of hydrothermal dolomite from Well TS1
. TCHEERE,107°
HH/m
Sr Cu Zn Fe Ba Mn v Al K Cr Ni La Pb
7 267. 10 136 10.7 9.9 1126 1828 175.0 6.6 5 460 3285 11.9 4.2 12.8 7.1
8 406. 60 101 11.4 10.0 447 171 29.1 1.1 840 1362 10. 8 5.4 1.6
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Table 9 Statistics on carbon and oxygen isotopes of the Cambrian hydrothermal dolomite in Well TS1

i Hafarik R/ m Eaydn 3'*C(PDB) , %o 3'80 (PDB) , %o
L3NS bava] 7461.73 RmHZ A -2.00 -9.40
[3"C(PDB) - 8 405. 52 AR E -0.65 -13.01
PRI -1.09%o,3'O(PDB) 8 407. 50 A E T -0.87 -12.48
SEHH - 11. 63%0 | 8 407. 55 ey -0. 84 -11.62

x10 TH6 HEXRZRGHZAK ERMURS TSI
Table 10 Statistics on carbon and oxygen isotopes of the Cambrian hydrothermal dolomite in Well YQ6

A B (EPY AN HEE/m i H=AhAg/mm  8C(PDB) %  3'0O(PDB) %
HzxfA 7 116. 54 P AnE 0.16 ~0.36 -3.5 -12.9
- (3" C(PDB) ¥ K . —
VR S 7117.15 e b 0.16 ~0. 88 -2.9 -12.6
TR 2. 80%.5™ 0( PDB) ANEMED
S35k —12. 73%o ] 7 118.58 AEBEADA 0.10 ~0.96 -2.0 -12.7
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Table 11 Statistics on carbon and oxygen isotopes of the Cambrian calcite in Well TS1

BB T A7k W/ m i 3" C(PDB) , %o 3" 0(PDB) , %o
4 W BIEE s A 7 102. 06 - RS E -2.64 -14.05
% W EEE M TifA 7 102. 07 LA N baw s -2.45 -12.71
“ENTTA 7 268. 68 MHEss -3.09 -14.28
“NTTiA 7 461. 69 VAT I=be =2 -2.62 -10.89
4% R 5 fi A 7 461.20 BRGEE GRL [ B -2.00 -14.10
- Al R ST 7462.67 e 2 -2.36 -12.49
iﬁﬁ;ﬁ 28 ;;}ir;i)() TR 3 a BEHCIR it 7102.35 - AT -2.94 -12.93
FHIH - 12, 14%0 ] T A BEHCRTT iR AT 7103. 62 Y- A -2.20 -11.72
K B RO Ty g4 7 461. 84 VAT bae s -2.15 -11.58
TR A BEHUR 7 i £1 7 461. 84 N IS Pa =) -2.16 -11.19
IR KA Yok T ffr - 7 461.10 fE Y S b ey -1.48 -10.10
K G PEHOR 7 f A 7 462.17 fE Y S Pae e -3.06 -11.68
K A TEYOR R 7 462.27 TR IR 5 B -1.62 -10.13
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Table 12 Statistics on carbon and oxygen isotopes of the Cambrian calcite in Well YQ6

BB Hz AR WEE/m HIE 3 C(PDB) , %o 3" 0(PDB) , %o
1A N B ST A 7 115.30 LI IS Pa oy -2.6 -13.1
J5 figfa 7 115. 80 h-dBE S S -1.8 -12.6
Iy fige 41 7117.83 H- PR E s -2.5 -13.9
Iy figefa 7 118.70 Mm-S E s -2.8 -12.1
- A ] Jr A 7 119.20 M- E s -2.4 -12.7
[Jrffi 3 C(PDB) A& AN H T iRA 7 116.50 H-FRE DA -2.5 -13.0
XN - 2. 5%, AL P SR A 7 116. 50 - aE -4.0 -12.5
38O (PDB) F-# WM E - BT 7 117.09 TR -2.4 -15.5
- 13.1%] T P o A 7 118.25 Hi- IR S -2.6 -12.4
2 W N D5 il 7 118.45 MEEE G -2.0 -13.3
4% AR 7 119. 34 AERmE D E -2.9 -12.4
4 R E ST R 7 119.37 d-aE s -2.3 -13.6
4 RN E s T ifA 7 119.53 NERA RS -2.3 -13.5
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Fig. 8 Hydrothermal dolomitization mode of

the Cambrian in Tahe region
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