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Application of nuclear magnetic resonance ( NMR) technology to study the space distribu—
tion features of underground brine from playa lakes: A case study of Kunteyi Playa Lake
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Abstract: Kunteyi Playa Lake located in the northwest of Qaidam Basin is an extremely large comprehensive salt deposit. The

Great Salt Beach is the largest salt beach in the Kunteyi Playa Lake with underground brine deposit poor hydrogeological condi-
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tions and extremely low water content in the main seam so it is difficult to exploit. Nuclear Magnetic Resonance ( NMR) is a ef—
fective geophysical method currently used to detect groundwater directly. Comparing with the traditional geophysical methods the
NMR method is of higher resolution more efficiency more information and unique interpretation for hydrogeological investigations.

In this paper NMR sounding is used to study the space distribution characteristics of the underground brine. The NMR data were
processed with the inversion combined with geological and drilling data and integrated with geological and geophysical interpreta—
tion for each measuring point. We find that in Kunteyi Playa Lake there are three brine aquifers exists from 0 to 130 m below the
surface. The distribution of three brine aquifers is like funnel-shaped or approximate layer. The W, is latent brine formations large
permeability and coarse grain with per unit volume of water of 0.4% —2.7% . The W, and W are pressurized brine low perme—
ability and coarse grain with per unit volume of water of 0.2% —1.1% and 0. 1% —0.8% respectively. There existed two brine
enrichment regions in the study area the southwest centre of the exploration basin and the northeast basin. According to the distri—
bution of brine and the structure in this area we delimitate prospecting area of underground brine the depositional centre of Great
Salt Beach Synclinal fault F1 to F8 and remote sensing fault F6 development areas in the north of the Great Salt Beach cold-lake
Structural belt. In dry salt lake area the reliable detection depth of GMR system is 130 m. GMR systems can detect not only free
water effectively but also distribution of bound water to interpret the distribution rule of water-bearing salt minerals and aquiferous
clay minerals.

Keywords: Nuclear magnetic resonance; playa lakes; underground brine; Qaidam Basin; salt lake resources; Kunteyi Playa Lake
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Tab. 1 Corresponding relationship between the stratum and aquifer of Kunteyi Playa Lake

( modified from reference 4 )
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Fig. 1 Location of Kunteyi Playa Lake and monitoring point arrangement
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Fig. 2 Instrument on-ine diagram of GMR working station
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Fig. 3 Adaptive noise cancellation of NMR signal based on reference coil( Blue: NMR signal before noise

cancellation; Red: NMR signal after noise cancellation) :

Mean FID averaged over 64 individual data
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frequency spectra ( b) ; Initial FID amplitude ( ¢)
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Tab. 2 Underground aquifer characteristics in the study area
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Fig. 7 Contour map of underground brine distribution in the study area
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