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Characteristics and origins of low resistivity of marine shales
in Southeast Sichuan area

HE Guisong
(Research Institute of Exploration and Development, East China Branch of SINOPEC,
Nanjing City, Jiangsu Province, 210019, China)

Abstract: In the process of marine shale gas exploration, it is found that the gas contents of shales are related to the apparent resis-
tivity, and the shale section with low resistivity generally shows poor gas content. In order to reveal the origins of the low resistivity
of marine shales, the laser Raman, resistivity measurement by dried cores, charging effect observation by scanning electron micros-
copy (SEM), inclusion analysis, and organic geochemistry experimental analysis were carried out based on the well drilling, log-
ging, and testing data from key wells in Southeast Sichuan area and its adjacent areas. In terms of organic matter carbonization and
preservation conditions, the origins of the low resistivity of the shale reservoir were discussed in this paper, and the influence rang-
es were predicted. The results show that shales with low resistivity have three typical characteristics in terms of electrical, physical
and gas-bearing properties. In high-quality shale sections, the shales have the resistivity with sudden or gradational changes, small
pore diameters, low porosity and poor gas-bearing properties, and most wells are dry. For shales with a vitrinite reflectance (R,) of
over 3.5%, strong carbonization of organic matter is the main factor leading to low and extremely low resistivity. For shales with a
R, of less than 3.5%, the poor preservation condition is the main factor for the formation of low and extremely low resistivity, and
weak carbonization has an important effect on the low resistivity. In the weak carbonization stage, the water content and water satu-

ration of shales increase as the preservation conditions are damaged. Under the action of compaction, the pores and fractures col-
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lapse and close, and the matrix particles contact in inlay mode. So the electrical conductivity is enhanced, and the resistivity de-

creases significantly. As the abundance of organic matter gets higher, the resistivity becomes lower. The influence ranges of strong

carbonization of organic matter are regional, and those of poor preservation conditions are relatively small.

Key words: shale gas; low resistivity; preservation condition; organic matter carbonization; formation fluid; Southeast Sichuan
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Fig.1 Structure location, stratigraphic histogram and geological section of Southeast Sichuan area
o s0km oA A AR | B AR AR, AR P-4
@ 157.7 APT, HL B8 51.2 Qem; R O—G/NZ
" TOCH# 1, V3478 3.6%, iU PE T ki B 2RSS AR
. a it FHARFAE , Fh VBT, Fo PELA 1 v BE A i 22 S AR
o B, 124 5 S A (J3) , HL TOC
P, HLBERBAIG,  SR 40 55340 193.3 APL, HLBHL R Wy
N2A18AN2?)3 h 1.8~ 14.3 Qem, V444 5.8 Qem,
oN201 R}(l 1.3 %,I‘th%?ﬁ
A BH AR TUA B P — s, LR/ O
. A R ALBR BRI RRIET ™, LARY T I ],
ES1 . N [ITRTY pan
gHY] IR 2 ~ 10 nm (AL /N T 2 nm (1 AL
o ik LIS / h A AL o 41.6%, AL 5 ik 36.4%, 4L
42, f S ST =
] %z 52 [ 24 9 2804 o L 523 1 X f{ﬁ*ﬂOmn%&ﬁtﬁzz@m}uxgd?f%gfnw
= 02 ik [20] Sl Hy Lo B3R
(7] ke i (] 2.0 41— e 7 R L1 o L 5 CURAYIVIOJF™OGR 1o I, RY IR SUS SUR

o | sl e il o gk [ | Hlde sl — o g o Tk Ui I
(&) oy s dF [ 00 4 — o o i3 280406 ol BHL 38 40 A (X
B2 IFEXESXEHETERBEEZHSH

Fig.2 Distribution of wells with low resistivity of marine
shales in Southeast Sichuan area and their adjacent areas
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Fig.3 Bar chart of typical wells with low resistivity in Southeast Sichuan area
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Fig.7 Laser Raman spectroscopy of shale organic matter in Southeast Sichuan area
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Fig.9 Comparison of resistivity and logging resistivity under
different experimental conditions
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Fig.10 Relationship between water saturation and resistivity
of high-quality shales in Wufeng Formation- Long 1 Member
of Longmaxi Formation in Southeast Sichuan area
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