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Table 1 Statistical table of ground gamma spectrum measurement results
w(U)/107° w(Th)/107¢ w(K)/%
g5 HE
SEoNIE] e/ ME FHMH R fH IR/ ME FHIE Iy NE] IR/ ME T 1E
LO1 50 123.78 2.36 9.86 55.96 17.33 29.83 12.6 0.47 3.66
L02 50 18.29 1.9 4.58 13.64 40.93 24.74 6.85 0.58 2.68
103 50 34.69 2.39 12.39 38.12 16.61 27.69 2.73 0.46 1.33
LO4 50 30.76 1.07 4.9 47.77 24.01 35.85 7.98 0.25 1.82
LO5 60 45 2 7.09 39.9 17.8 28.79 1.2 0.7 2.06
LOo6 49 32.5 1.7 4.69 40.42 8.22 22.35 9.15 1.33 4.09
LO7 50 14.87 1.86 573 41.07 6.41 21.22 4.77 0.89 2.62
LO8 49 22.76 1.81 6.20 45.01 9.16 20.08 3.87 0.63 2.06
L09 50 10.8 1.57 4.23 43.33 9.05 17.52 4.27 1.07 2.34
L10 50 18.63 2.37 8.19 34.11 7.84 15.03 6.83 0.26 2.48
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Fig.2 Distribution histogram of K, U, Th and their ratio of ground gamma spectrum in the study area
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Fig.3 Isopleth map of activated uranium (a) and paleouranium abundance (b) in the study area
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Table 2 Statistical table of ground gamma spectrum and soil radon measurement data in the study area

w(U)/107° w(Th)/107° w(K)/% w(Rn)/(Bq - m™)
R (X) 5.04 24.38 2.24 3560
PRI 2E (S) 2.74 9.67 1.28 1400
BREE(C,) 0.54 0.40 0.57 0.39
P % TR (X+S) 7.78 34.05 3.52 4960
EaETR(X+2S) 10.52 43.72 4.8 6360
SHETR(X+3S) 13.26 53.39 6.08 7760
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I—upper Cretaceous; 2—lower Cretaceous fine-grained rhyolite; 3—lower Cretaceous biotite rhyolite ; 4—lower Cretaceous tuffaceous sandstone ; 5—

lower Cretaceous andesite; 6—upper Jurassic dolomitic limestone; 7—upper Carboniferous sandstone conglomerate ; 8—yanshanian granite porphyry ;
9—yanshanian sub rhyolite; 10—measured fault; 11—compression torsion fault; 12—tensile fault; 13—inferred fault; 14—circle abnormal halo and
its number
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Fig.4 Study area U, K, RN, Th contour plan
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Fig.5 Composite anomaly halo map of comprehensive geophysical exploration in the paleoshibei area
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Table 3 Statistical table of measurement results of electrical parameters of rock
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Huanglong formation: gray white dolomitic limestone, siliceous rock; 4—Woodland formation: Quartz conglomerate, glutenite, coarse sandstone with

siltstone, shale; 5—granite porphyry; 6—inferred unconformity contact boundary; 7—inferred lithology contact boundary ; 8—inferred fault and num-
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Fig.7 Comprehensive diagram of geological inference and interpretation in ancient Shibei area
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formity contact boundary ; 6—inferred lithology contact boundary; 7—inferred fault and number; 8—uranium content curve; 9—radon concentration

curve; 10—potassium content curve; 11—thorium content curve; 12—borehole
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Fig.8 Comprehensive interpretation map of U, K, Th, Rn concentration profile of line L05 (a) (b)
and inversion resistivity profile of line G16Y04 (c)
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The application of comprehensive geophysical method to the exploration of uranium
deposits in the paleo-Shibei area of Shanghang Basin

LI Ying-Bin'?, XIE Ming-Hong*, ZHANG Zhan-Bin'?, LI Yi'?, WEI Bin'?, ZHANG Wei'*
(1. Airborne Survey and Remote Sensing Center of Nuclear Industry, Shijiazhuang 050002, China; 2.Key Laboratory of Uranium Resources Geophysical
Exploration Technology, China Nuclear Industry Group Company, Shijiazhuang 050002, China)

Abstract: The paleo-Shibei area has a good geological background of uranium mineralization, and some mineralization spots and urani-
um anomalies have been found. The previous work was mainly focused on the surrounding and shallow parts of the mineralization spots,
and the evaluation of the overall metallogenic environment and the understanding of the deep metallogenic conditions in the study area
were insufficient. The authors briefly introduced the working methods of soil radon, ground gamma energy spectrum and audio frequency
magnetotelluric survey, analyzed the uranium metallogenic environment in the study area by comprehensive geophysical survey, deline-
ated the approximate position of uranium ore anomaly on the surface by carrying out soil radon and ground gamma energy spectrum sur-
vey, and found the paleo-rock back of ore-controlling fault by carrying out audio frequency magnetotelluric survey (AMT). The charac-
teristics of the development of the fault and ore-controlling strata of Shimaoshan Group were determined, and the inferred interpretation
data were verified by drilling, which provides a reference for the exploration of this type of uranium deposits.

Key words: AMT; ground gamma spectrum; soil radon; paleo—Shibei area; uranium exploration
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