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Fig.1 Tectonic framework of Tazhong area
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Table 1 Natural gamma ray logging data of the Lianglitage Formation, Well T1, Tazhong area

WRE/m GR/API Th/107° U/107¢ K/ % Th/U
Ereidcy 5240~5590 14.67~114.03(37.80) 1.49~15.49(4.51) 0.29~4.48(1.15) 0.39~2.93(1.09) 0.85~22.45(4.49)
PSR IR A BE 5 240~5293  24.95~114.03(61.35)  1.86~15.50(7.18) 0.49~3.69(1.62) 0.57~2.93(1.54) 0.91~19.92(4.97)
BRI EBE 5293~5373  14.67~52.53(28.96)  1.49~7.36(3.25) 0.48~1.88(1.11) 0.39~1.32(0.85) 1.07~11.79(3.19)
TR AR 5373~5590  17.17~81.83(34.87)  1.60~11.84(4.26) 0.29~4.48(1.04) 0.53~2.05(1.05) 0.85~22.45(4.81)
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Table 2 Correlation coefficients between GR, Th, U, and K

value of the Lianglitage Formation, Well T1, Tazhong area

GR/API Th/API U/API K/ %
GR 1
Th 0.962 6 1
U 0.784 2 0.642 8 1
K 0.970 7 0.955 7 0.667 1 1
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Fig.4 Wavelet transition result and sequence stratigraphy correlation of the Lianglitage Formation between Well T1 and Well T2

(the location of wells refers to Fig.1)
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Using Spectral Gamma Ray Log to Recognize High-frequency
Sequences in Carbonate Strata. A case study from the Lianglitage
Formation from Well T1 in Tazhong area, Tarim Basin
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2. Basin Analysis Center, Yangtze University, Wuhan 430100, China;
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Abstract: High-frequency sequences are commonly developed in carbonate strata, and eogenetic karst related to
fourth- to fifth- order sequence boundaries are of great importance to the improvement of carbonate reservoir quality.
However, how to identify high-frequency sequences objectively is a generally acknowledged issue which has been long
been explored. In this study, we analyze the high-frequency sequences of the Lianglitage Formation in the Tazhong ar-
ea of Tarim Basin, by using the natural gamma ray logging data and utilizing moving average flitering and wavelet
transformation methods. Th/U ratio log, after moving average filtering process, can clearly and objectively reflect the
depositional cycles, with its increase indicating the deepening of depositional environment and the concentration of
clay, and its decrease indicating the shallowing of depositional environment and purer limestone deposits. The Liang]-
itage Formation in this well can be divided into three third-order sequences, eight fourth-order sequences, and 32
fifth-order sequences, the sea-level change reflected by various rank sequences are well coincided with the three one-
dimensional discrete curves derived from wavelet transform analysis. Correlation between wells indicates the third- and
fourth- order sequences of the lower part of the Lianglitage Formation vary between different areas in the Tazhong Up-
lift, and the differences attribute to the distinct paleogeomorphology of the Tazhong Uplift before Late Ordovician. The
fourth- and fifth- order sequences are believed to reflect the eccentricity long periods and short periods, respectively,
in Milankovitch cycles. The reservoir units in the well are all related to the fourth- and fifth- sequence boundaries. The
results of this study are of great significance of analyzing high-frequency sequences in carbonate strata based on well-
logging data, as well as forecasting favorable reservoirs in a high-resolution sequence framework in this area.

Key words: high-frequency sequence; spectral gamma-ray log; wavelet transformation; Lianglitage Formation;

Tazhong area; Tarim Basin



