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APPLICATION OF COMPREHENSIVE GEOPHYSICAL PROSPECTING IN DEEP
BRINE POTASSIUM DEPOSIT EXPLORATION IN SALT LAKE OF QAIDAM BASIN

HE Sheng'?, SU Shi-jie*, HOU Li-peng'
1. Qinghai Bureau of Environmental Geology Exploration! Qinghai Provincial Key Laboratory of Environmental Geology, Xining 810008, China;
2. Qinghai Institute of Geological Environment Surveyl Qinghai No. 906 Engineering Survey and Design Institute , Xining 810008, China

Abstract: Qaidam Basin in Qinghai Province is a well-known potash fertilizer production base as well as major
producer of salt minerals in China. The previous exploration mainly focused on the Quaternary shallow salt minerals,
while the work on the Quaternary deep part and Paleogene-Neogene brine potash deposit was not enough, and the
situation of resources is still unknown. Due to the high salinity of shallow brine in salt lake area, the resistivity method
will have a serious low resistance shielding effect, thus affecting its detection depth and causing great limitations for
application of geophysical methods. To find out the deep brine potassium mineral resources in the area, the transient
electromagnetic method (TEM) with high sensitivity to low resistance, strong signal intensity and high vertical-lateral
resolution, combined with the magnetotelluric sounding (MT) with large exploration depth, is used to explore the deep
brine potassium deposit. The exploration results identify the relatively low resistivity anomaly area, and the detection
results are reliable through later drilling verification, indicating that the geophysical methods of TEM and MT are
effective in exploration of deep brine potassium deposit in salt lake areas, which reveals good prospects of the two
methods in exploration of deep potassium resources in salt lake areas.

Key words: saltlake; deep brine; TEM; MT; Qaidam Basin; Qinghai Province
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Fig. 1 Geological sketch map of the study area with engineering layout
1—& A B 0% RS K B+ e (gypsum-bearing clay silt and clay sludge); 2—@A &L+ W0 EE + B+ Kb ik b, Rk Je 3 2 (gypsum-
bearing silt clay, silt clay, clay and sand gravel, silty sand, with salt bed locally); 3—JB7 b FIIR A Jeib A BRA KA KA A5 )2 (mudstone,
GRFRN AL, Jef1E (glutenite, mudstone,
siltstone, pebbly sandstone, etc., mixed with gypsum); 5— FHFSIKE (JRJZANN A IMbA . FEEELL A E IR R Aib 5 I S ERHAN S (grayish purple
thick fine sandstone intercalated with siltstone in upper, mauve extra thick fine sandstone intercalated with pebbly coarse sandstone in lower); 6—E[E] (L]
BEIIE A WA THEE (voleanie rock, schist, slate and phyllite of Tanjianshan gr.); 7—4E 5 N (granodiorite ) ; 8— K0, IR LT (4 H MUK AE 54
N (gray, pale red medium coarse-grained granodiorite); 9—IEWi/Z (normal fault); 10—¥ili)/Z (veverse fault); 11— FiA B K12 (unidentified
fault); 12—75 #Hl (anticline axis); 13— M £k K % 5 (geophysical survey line and number); 14—4%k5FL %5 &% LI (borehole number and depth)
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Fig. 3 Apparent resistivity data by forward modeling
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Fig. 5 The HKQH-type curve at spot J3/M1
p— o OB B H R AR B P 1 (gypsum-bearing clay silt, halite,
siltclay); pr—=BibRi£. Bt Giltclay, clay); pr—SAH PR (gypsum-
bearing silt clay); p—4HWr . ZLWHES . FBEP YA 1 (fine-medium
sand, clay silt, silthearing clay); ps—HEb%E 1 RS HHED BRES (silt clay,

fine sand, coarse sand, gravelly sand); pe—ib Jii I %5 (sandy mudstone)

N

N L

L/ om

I I |
1 ] 10 10
WS m
K6 141/M1 s QH BIHZk &l
Fig. 6 The QH-type curve at spot 141/M1
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clay, clay); p—a By b %h U Bk 1 (silt-bearing clay, argillaceous
silt) ; p—HbBTJe A (sandy mudstone)
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Fig. 8 Comprehensive results of section M1
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Table 2 Pumping test data of borehole M-ZK4010
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55 T B2 (812~1400 m) 2;232; %2::1713375.6942 19.98 0.50 280.8 1.180
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