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MAIN CONTROLLING FACTORS AND RESERVOIR DEVELOPMENT MODEL OF
LOWER PALEOZOIC CARBONATE ROCKS IN BURIED HILL Z OILFIELD

ZHANG Lan, WANG Shao-peng, WU Qiong-yuan, TANG He-bing, LI Zhuo
Bohai Petroleum Research Institute, Tianjin Branch of CNOOC, Tiarjin 300459, China

Abstract: Carbonate rock buried hill is one of the important oil-gas reservoirs in Bohai Sea. Taking Z Oilfield, the key
development target in Bohai Sea area as an example, the characteristics, formation mechanism and geological
development model of carbonate rock reservoir are comprehensively analyzed by using basic data such as drilling and
logging, cores, microscopic thin sections and seismic data. The results show that the lithology of carbonate rock buried
hill reservoir is mainly dolomite, with the reservoir spaces of intergranular pore, fracture and dissolution pore.
Carbonate rock buried hill reservoir is mainly controlled by sedimentary, diagenetic and structural factors. Combined
with the characteristics of single well and vertical karst zonation, the buried hill can be divided into surface weathering
zone, vertical seepage zone and bedding dissolution zone. Under the influence of multiple factors such as diagenesis and
structure, the reservoir in the upper oil formation is more developed than that in the lower, with full-region development
for the former and limited development for the latter. The karst zoning and geological model of reservoir distribution
provide the basis for next adjustment and potential tapping direction.
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Fig. 1 Regional location map of Z Oilfield
1—["Ipf(sag); 2—iHiE (uplift); 3—E W12 (strike—slip fault); 4—IF
IBrJ2 (normal fault); 5—HF5EIX (study area)
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Fig. 2 Thin section characteristics of Lower Paleozoic carbonate rock reservoir space in Z Oilfield

a—hrfalfL, K&, fL4E 0.1~1.0 mm (intergranular pore in limestone, with pore size of 0.1-1.0 mm); b—RiNfL, A E KA, fL4E 0.1~0.5 mm

(intragranular pore in bioclastic limestone, with pore size of 0.1-0.5 mm); c—fEFL, A=A .= KA, FL12 0.02~0.2 mm (intercrystalline pore in
dolomite/ dolomite limestone, with pore size of 0.02-0.2 mm); d—Fi[A1%FL, #8JB fBRA R PRA , FL12 0.02~0.4 mm (intergranular dissolution pore
in debris/micrite breccia, with pore size of 0.02-0.4 mm); e—HRiPNEFL, B KA A= F A B KA, $L1E 0.03~0.3 mm (intragranular dissolution pore in
bioclastic limestone/ dolomite bioclastic limestone, with pore size of 0.03-0.3 mm); f—3%4FL, KA. Anr, FL1E 0.02~0.04 mm (residual pore in

limestone/dolomite, with pore size of 0.02-0.04 mm); g—H4i54%, =% KBTI 24, 2% 0.02~0.04 mm (structural fracture in dolomite/ limy dolomite,
with fracture width of 0.02-0.04 mm); h—mA4E, kA KA Hara, 244 M, 42/ 0.01~0.02 mm (diagenetic fracture in breccia/limestone/dolomite,
with curved fracture of 0.01-0.02 mm wide); i—/& %% V518, 2% 0.5~2 mm (dissolved fracture/ dissolved groove, with fracture width of 0.5-2 mm)
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Table 2 Relationship between sedimentary environment
and physical properties
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Fig. 3 Vertical zoning of Lower Paleozoic carbonate rock

reservoir in Z Oilfield
I—F1 2% (dolomite) ; 2—JK#+(limestone ) ; 3—V4 1 (karst cave); 4—
Z48% (fracture ) ; 5S—HRHRIRZLLE (bead-like fracture)
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Fig. 5 Karst paleogeomorphology of Lower Paleozoic upper
oil formation in Z Oilfield

1—E ¥ (karst highland); 2—I84F (valley); 3—7 Hi(platform);
4—7%% . (residual hill); 5—F £F (terrace); 6—3 i (well location)
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Paleozoic upper oil formation in Z Oilfield
1—45F: (exploratory well); 2—Ri#HH:(oil production well); 3—RS I
(gas production well); 4—id & H: (crossing well); 5—IH7 2 (fault); 6—
4 JELREZE (thickness contour) ; 7—F-& (platform)
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