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Geophysical Logging Criteria and Discriminant Model for the
Potassium-rich Strata and Their Application to Sichuan Basin:
A Case Study of Guang’an Area of Central Sichuan
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Abstract: Usually, the logging recognition method for sylvite layer is mainly by means of radioactive logging
whose working effect is good without the influence of other potassium minerals. According to the geological data,
Guang’an area is defined as a polyhalite deposit zone, which has multiple potash layers comprising mainly
polyhalite. In addition, there are some other potassium rocks in this area, such as mudstone, argillaceous dolomite,
magnesite mudstone and volcanic tuff, which all have high-level radioactivity that causes difficulties in dividing
the sylvite layer with radioactive logging. On the basis of the differences between various logging curves of
potassium rocks, the authors identified the sylvite layer by such means as logging curve comprehensive analysis,

logging curve overlapping, cross-plot analysis and NGS discriminant model and divided polyhalite layers of some
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Table 1 Stratigraphy of Guang'an area
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Table 2 Interpretation results
B FHHEB/m SRR ARSI BB /m BRER
G100 3 3072.5~3077.5 FHA. AERXKA 3072.5~3077.5 XA
G100 3 3080~3091 FREAEHERLE. AE. AERENEA 3080~3091 edpa
G100 3 3102~3106 ERAER 3102~3106 ee Py
G100 3 3117.5~3119.5 FHUAEAR 3117.5~3119.5 XA
GC2 3 2989~2992 FUNAXREZEAT 2989~2992 EXA
GC2 3 2994~3002 WaE 2994-3002 HEA
GC2 3 3007.5~3009 ERA 3008~3011 BREH
GC2 # 3015~3016 g 3015~3020 ERAREREEAE
GC2 # 3027~3030 REOAEE 3027~3028 FedA
G3 3 3025~3043 FUAXHERERT 3031~3042 AR EREAE
G3 # 3049.5~3050.5 #HA 3049~3051 A
£3 ITRERERESIEEEENHMEEIFESR
Table3 Lithologic logging response of evaporites profiles in Guang'an area
\% GR AC CNL p K Th
e (APD) (us/ft) (%) (g/em®) (%) (x 10
) 50~190 52~58 7~26 2.8~3 1.5~2 0.6~1.8
BREE 60~260 56~84 6~34 2.3~2.85 1.6~1.8 1.8~5.8
NAGE S 1N 20~80 51~62 5~20 2.7~3.1 1.6~2.2 3.6~7.2
REATEH 25~70 48~62 0~14 2.7~2.9 1.4~1.6 0.4~49
R4 FNAAGEUREE
Table 4 Distribution of layers and thickness of polyhalite
who M * Bt Wi REEE gppw RTRE
(m) (m) (m)
3030.5~3033 2.5
- ' 3036~3038 2 ) )
3039.5~3040.5 1
js 3049~3050.5 1.5
3072.5~3077.5 5
I 3080~3087 7
I I~ 100 # 3089~3091 2 5 20
W " 3102~3106 4
Is 3117.5~3119.5 2
2989~2992 3
L 2994~3002m 8
&2 3003.5~3005 1.5 5 19
. 3015~3020 5
e ’s 3027~3028.5 15
WS L 2801~2802 1 1 1
A4 TR 2 H 4 2815.5~2816.5 1 1 1
i1 & 112 3 A 2759.5~2761 1.5 5 15
it 2767~3769 2
o N 2729~2731.5 2.5 s 3
2739~2740 1
g 2815.5~2816.5 1
th#y & e 2 g N 2820~2823 3 A 65
2825~2826.5 1.5
2828~2829 1
. - " 2818~2820.5 2.5 ) ;
B 2823~2813.5 0.5
115 L' 2739.5~2743 35 1 3.5
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