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Fig. 1 Geological overview of Gucheng area in Tarim Basin

(a) T S5t G it SO R A DK L 2 T
A, GCOFH6208.47 m, JE=EL

Y .
v AR
s |

GC601H16 101.18 m, JBE—B%

() B R BT TR B, GOISH
700328 m, TERZFR

T
5

b . ' WA R R O :;
() FibRERTE A I, AR ORI ZEH (e) FSHEE TP LR /1. GCI10J:
65349 m, JEPUE

AT 2022 4F 4527 4 45 2 11

2 ®EIERYFE
2.1 POWHFAIE

T b X 10 F1 S (07 DL 1b) B 38 - 00
8, X NEEALVE M & B o AR YERE TS IR 58

ik, A AR FH AT 23 S P 2K < R 300 A9 6 e X Bk PR
A RSN, WY A ST

211 PHNRSIERNREREESHIRZN

P N WL, Ba e X i R Eh A i SSARI 4
HAT 2 A 0 QR e = b %
RETMHRA A, R NTEA = A 5 AR
T G FESFOF X [R5 P s A, ml LA o 45
TSR TRt A SR, 5 Bt ik S L [ (2 2a, 2b) 5 7
IR R IE I (348, LI ) R AR MOIE 32
AR 2¢) , PEBEF LR P 8 T AR ANEE Y T
AR T FEAR . @RI AR AU F B X i e ik
AT b JE 32 AR, B O T H L BORE 5 A% 45 A (1R
2d)  fEH B HERZ P LA —h R A H s

v 500 m

(©) BB ASIRII AL KR . GC14dF
6441.6 m, J&E=FEf

() BEREFAEARIBR AR I A GC14JF:
6 653.57 m, I

B2 SR ThHERGBREERRERIAFECHLEA, B HhMt)

Fig.2 Microscopic characteristics of cryptocrystalline siliceous metasomatism of the Lower Paleozoic carbonate rocks

in Gucheng area(ordinary thin section, single polarized light)



PR« B FELA i vl Sl DX oy A P R ER 6 = e A FHARRAE B i T2 1) 52 ) 187

AR HA B ML Z A IER R A =4 (F 2e,20)

212 GRHNNGEFTIENRSY

A1 70 SEL 3 B T B R A AR . X T B
s AR S R 1) 24 S A SR AU 25 S 1 L T R 2
P T 16 B0 e JO A e R 5 U R AR A B0 B I K
e ik 45 fb kA T AR AR . AR A s TR AN ]
AYEMETEEA2MEFE (KR . Ok E T4
Z I ([ 3a) , s — M dii—rb &b, 26 1 TS LA &

" : : y ' <Y

S e TR A, GC13JF
JE =B, b, 1IR30

(a) FIBEHTRISE
6 540.66 m,

TR MRS, 28 2 W R AR AR 3,
AT UL 33U RREAR AT 0, D BEOIR 12 i 5 @ F2 250
BT H 2 b 1AL (& 3b) A s 0l T i 7 ol
28 38

2.2 WA

H TR ARG 0T BT DX o A S
WELGHE  EAEAS A KT N L ERAT T
FERUAR LR R ES I M U B 8 =B (151 4)

(b) FAH AT T A A ML, GC18J:
6 394.49 m, JE =B, B A, Hdt

3 HEMX THERAEFIERFE

Fig.3 Microscopic characteristics of quartz filling of Lower Paleozoic in Gucheng area
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Fig.4 Inter—well correlation section of silicification distribution in Gucheng area
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Fig.5 Ternary diagram of major and trace elements of Fe, Mn and Al

in Lower Paleozoic siliceous samples in Gucheng area

(origin model from reference [ 11])
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Table 1  Homogenization temperature data of fluid inclusions in Gucheng area
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Fig. 6 Diagram of silicon, oxygen isotope distribution of Lower Paleozoic

siliceous samples in Gucheng area
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mEERB
Characteristics of the silicification and its effect on the Lower Paleozoic
carbonate reservoirs in Gucheng area, Tarim Basin
LU Xi
Abstract: The Lower Paleozoic carbonate rocks in Gucheng area of Tarim Basin are mainly developed in limited

platform, semi limited platform, and open platform. There is significant silicification in some parts, which is mainly
developed in the Cambrian, Ordovician Penglaiba Formation, Yingshan Member 3 and 4, and Yijianfang Formation.
Based on thin sections, there are two forms of petrological features under the microscope: cryptocrystalline siliceous
replacement and filling of pores, and authigenic quartz filling of pores. Experimental analyses including homogeneous
temperature of fluid inclusions, major and trace elements, and silicon and oxygen isotope show that the homogenization
temperature of fluid inclusions in quartz is high, ranging from 121 ‘C to 206 C, mainly ranging from 150 C to 175 C;
siliceous rock has the characteristics of high Fe, Mn and low Al;6Si of siliceous rock is 0.1%0—3.6%o, 6O is 12.7%0—
27.9%o, and the calculated 6O value of siliceous metasomatic fluid is 8.23%0—12.65%o, which is equivalent to medium—
acid magmatic water. It is concluded that the silicon in the Lower Paleozoic carbonate rocks in Gucheng area may be
derived from the medium—acid magmatic hydrothermal fluid. Most of the early cryptocrystalline siliceous materials filled
pores or metasomatic protolith in a large area, which should be the products of high temperature and high salinity fluid.
This silicification has a destructive effect on the development of reservoir space at this stage. The late authigenic quartz
often represents the product of acidic fluid background. This hydrothermal solution can cause significant dissolution of
carbonate minerals, forming dissolution pores and fractures. As the concentration of siliceous fluid decreases, the siliceous
fluid begins to crystallize slowly and gradually into quartz in the areas with sufficient pore space. At this stage,
silicification plays a certain role in reservoir construction. The early silicification mainly occurred in the Cambrian,
Ordovician Penglaiba Formation, Yingshan Member 4 and Member 3, while the late silicification mainly occurred in the
Cambrian and Yingshan Member 3 with reservoir improvement.

Key words: carbonate rocks; silicification; petrologic feature; geochemical feature; reservoir; Paleozoic; Gucheng area
LU Xi, First author: Engineer, engaged in evaluation on carbonate reservoir. Add: Geological Test Laboratory, Explora-
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