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Accurate Geosteering Technology for Deep Shale Gas Based on
XRF Element Mud Logging
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Abstract: During drilling the deep shale gas horizontal wells in the Weirong Shale Gas Field in southern Sichuan,
it is very difficult to accurately identify the marker bed, determine the bit position and judge the penetrating state of bit.
To solve this problem, the X-ray fluorescence (XRF) element mud logging data was used to establish a three-terminal
chart, an element intersection chart and a three-dimensional element display chart, as well as a quantitative calculation
model of evaluation parameters such as rock density and gas content. The Geosteering Technology has been formed by
such principle, including that fact that a three-terminal chart was used to identify the key marker beds before window-
entering, the element intersection chart was used to guide the accurate window-entering of horizontal well, the three-
dimensional element display chart was used to determine the penetration of the bit in a horizontal section, and the shale
density and gas content etc., were used to guide the optimization of horizontal wellbore trajectory. This technology has
been applied in 18 horizontal shale gas wells in the Weirong Shale Gas Field, with the average drilling rate of the target
up to 98.06%. Research results showed that the technology could improve the rate of encountering high-quality reser-
voirs by accurately identifying the marker bed, determining the bit position and judging the penetrating state of the bit.

Key words: deep shale gas; XRF element mud logging; interpretation chart; mathematical model; geosteering;
Weirong Shale Gas Field
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Fig.1 Comparison of the stratigraphic thickness characteristics of the Wufeng Formation-the 1st member of Long-

maxi Formation in southern Sichuan
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TN SEL TR HIEFREL
A y=p(Fe), ¢(S), p(K)) 0.83
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B yAp(Ca),p(Mg)) 0.63
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