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Logging Evaluation of Oil Differentiation in Silurian of the Kepingtage Formation
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Abstract In the eastern Tarim Basin, the Silurian Kepingtage Formation represents a crucial marine hydrocarbon-bearing
system, originating within a tidal flat depositional environment. This formation has undergone multiple structural adjustments,
leading to pronounced heterogeneity in the macroscopic distribution of oil and water layers, posing challenges for the
exploration and development of Silurian oil reservoirs. This study leverages core samples, thin sections, core analysis, oil
testing, sampling, and both conventional and nuclear magnetic resonance (NMR) logging data to delineate the response
characteristics of oil and water layers in conventional logging. The application of NMR logging further elucidates the intricate
relationship between reservoir pore structures and hydrocarbon saturation. Through detailed analysis of well profiles across
diverse locations, the study dissects the vertical and horizontal distribution patterns of oil and water layers within the Silurian
Kepingtage Formation in eastern Tarim. Utilizing logging interpretation, porosity calculations, and resistivity measurements,
the research assesses the macroscopic distribution of oil and water layers across various structural settings. Single-well
analyses provide insights into conceptual microscopic models that explain the current differentiation of oil and water layers.
The results show that during the destruction of ancient oil reservoirs, oil layers with better pore structures were the first to be
damaged. The reservoir space was occupied by formation water, creating areas with better current physical properties that are
now water layers, while oil layers with relatively poorer pore structures were preserved.
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Fig.1 Structural location and sedimentary environment distribution map of the study area(Modified by Peng et al.,2019;Wu et al.,2017)

2 EEY4F1E

2.1 A

H R R B R B A R ), b R AR ERES AR AN — BB - = AT R, K
BRI KIE . WL WD PR ARSI VR A PP S O SR A (MR R 5K 325, 2023; B4 PR B4R, 2019; B
g, 2019), FHOMBAEREKY, ARHAX BHNERNAARUZES.: @ba. MbE. BIEMDEA
AR Ve, R B MRS P BT E (B 2) o B 2a R T B PRUURL IR 5 v S8 () 3
AKIERAR, O] DL E2 2 AR N AN IERLR, WURER S, REIPEITR A R Ak SR 1 I T



4 Hi R B 27 3k

RO SE A T PR UORR A A 1 2 B 3h ) AN TR RE RS W9 1 T, T A KA, £ i )
STEBURRR I 2, B BORE R (B 2b) o S m R R (B 20) FIBECRER (& 2d) .

Pl 2 B o 7R Aol B 325 A 2 LR R AE
Fig.2 Typical lithological characteristics of the Kepingtage Formation in the eastern of Tazhong Uplift
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(e) AB9L F, MwbiE, WhEE, XUAIZCHEZFE, 4226.43m; (f) A82 JF, WFEMAbE, WIwmbil, 2, KK, 4381.80m;
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4225.53m; (i) A160H-D Jf, KEMIPHYesE, M2, 4134.60m.

FEF R 7 SR S e & BB R A2 2 (& 2e) , TEE AT R e R G R R i
W, JEH SR T HKER R EERT (K 2f) o 8T 2 iRk & oK sh Ji sy, 24X
RGN 2B N RE BT, TR ESRER (K 29) . W N wRERGEER B TR, %
MRMIEIE X, THEAERERPPRAZHZH, Bl AR (B 2h) o modie il
TR B ERes, B ERSKS ISR E (B 2D .

22 WIS SiEETE

S IERET R DUIE =3 TP o P /405 s e S | B W R T B i ecy RS P e Sl Pt e Sk | e sh AL T B =
WaE, BT UMERARAE AN FEERET A AR, FEAKA, 52 E-RER, B0 2 (6]
N (] 3a filb) , XFR T 32 i 5 A ) O D AR ks TRl FLARL T i L (& 3a-e) o 5 ik
M, KA S IR EARE, WHERMEmRAARNAER T &A= AR N iE L (E
3b. d. eflig) o



FAnEE PR P RO B AR PR R LA R I 22 S I R 5

(69)

Pl 3 B vl R SO T 5 A% 2L A1 2 % )RR AE

Fig.3 Characteristics of reservoir space in the Kepingtag Formation, eastern Tazhong Uplit
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dolomite.
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Figure 4 Porosity-permeability crossplot of core samples from the Silurian Kepingtage Formation in the eastern of Tazhong Uplift
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Fig.5 Characteristics of Conventional Well Logging Responses in Typical Oil, Water, and Dry Reservoirs of the Silurian System in Eastern Tarim
Basin
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Fig.6 Fluid Property Identification Chart for the Silurian Kepingtage Formation Reservoir in Eastern Tazhong Uplift
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Fig.7 NMR Logging Response of Typical Oil and Water Layers in the Silurian Kepingtage Formation in Eastern Tazhong Uplift
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Fig.8 Profile of the oil-water layer connecting Well A122, A69 and B101 in the East of the Silurian system of the Tazhong Uplift.
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Fig.9 Microscopic Model of Oil-Water Layer Differentiation Process in the Silurian System of Eastern Tazhong Uplift.
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