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(modified from Niu et al.”)

(a) structural location; (b) block division; and (c) lithological column
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Fig.2  Ordovician core photo and micrograph of porphyritic limestone in Tahe oilfield

(a) S80 well, dolomitic sand-clastic masses on the core of Ordovician porphyritic limestone; (b) S77 well, 5 566.27 m, single polarized micrograph. Dolomite intercrystal-
line pores are developed in the bioturbated zone, the surrounding rock matrix is mudstone, and the matrix pores are not developed; (c) S77 well, 5 566.27 m, cathodolumi-
nescence micrograph (same field of view as figure b). Dolomite particles in the bioturbated area show purple-red cathode luminescence. The “cloudy center and clear

rim” phenomenon is obvious, revealing that it was formed by diagenetic dolomitization. The intergranular pores are developed; the surrounding rock matrix is mudstone

without cathode luminescence, and the matrix pores are not developed
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Jeml FLBREE /% BIBER/X107 pm?
YA SN} FoMA FHE SN} FoMA FHE
2 1.100 0.600 0.850 0.590 0.320 0.455
3 1.900 1.600 2.960 0.570 1.570
4 1.800 1.800 4.710 2.240 3.475
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Reservoir Characteristics and Porosity Calculation Sample Inspection
Model of Ordovician Bioturbated Carbonate Reservoirs in Tahe
Oilfield

ZHAO JiaRu',NIU YongBin', WANG Min’*, XU Zilu', CUI ShengLi', WANG PeiJun’

1. College of Resources and Environment, Henan Polytechnic University, Jiaozuo, Henan 454003, China
2. Research Institute of exploration and development of Shengli Oilfield, Sinopec, Dongying, Shandong 257015, China
3. PetroChina Tarim Oilfield Company, Korla, Xinjiang 841000, China

Abstract: The bioturbated carbonate reservoirs in the Ordovician Yingshan and Yijianfang Formations of the Tahe
oilfield are well developed. The macro-and microcharacteristics and genetic mechanism of the bioturbated carbonate
reservoirs in the study area were examined by core observation, using thin-section microscope observation and porosi-
ty and permeability analysis of the plugs. A new porosity calculation sample inspection model is proposed based on
core data and conventional logging data. Firstly, the results show that the Ordovician reservoirs in the study area are
mostly oil-bearing plaques with irregular or ribbon distribution on the core. The burrow fills are mainly dolomite, and
the reservoir spaces are mainly intercrystalline pores. With the increase of the bioturbation index, the average porosi-
ty firstly increased and then decreased, but average permeability continued to increase. Secondly, during Lower-Mid-
dle Ordovician deposition, [paleo Jorganisms produced many burrows of various shapes within or on the surface of the
carbonate deposits. Bioturbation caused the differences in composition and structure between the burrow fills and the
surrounding rock matrix. Such differences gradually increased with the subsequent diagenetic process, which has an
important effect on both storage and permeability of the reservoir. Thirdly, by summing the previous logging porosity
calculation methods, a porosity calculation sample inspection model is proposed based on core data and conventional
logging data by introducing a bioturbation index into the density logging porosity calculation model. The effectiveness
and accuracy of the porosity calculation model were verified by core plunger test results. This model compensates for
the shortcomings of the conventional porosity model. The pseudo core data generated by the proposed model provides
reliable sample training data for the general porosity calculation model for bioturbated carbonate reservoirs estab-
lished in the next step. This is highly significant both for calculating reserves and reservoir description.

Key words: bioturbated reservoir; porosity calculation model ; carbonate ; Ordovician; Tahe oilfield



