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APPLICATION OF MAGNETOTELLURIC SOUNDING METHOD IN GEOTHERMAL
RESOURCES EXPLORATION IN NORTHERN ORDOS BASIN
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Abstract: The geothermal resources in northern Ordos Basin are characterized by deep burial, high temperature, large
reserves and great development potential. Reasonable geophysical prospecting methods can accurately determine the
target area, delineate the thermal reservoir structure, and provide basis for drilling. Due to the advantages of
magnetotelluric sounding (MT) method in detecting depth, the characteristics of resistivity inversion can clearly reflect
the distribution and occurrence of water conductivity and thermal conductivity structures in geothermal fields. Based on
the previous logging results of ERO1 and ER02 geothermal wells, the study recalibrates the geophysical interpretation
parameters of ERO3 geothermal well, reveals the horizontal and longitudinal distribution rules of thermal reservoirs
within 4 000 m depth, delineates the range of geothermal anomalies and spatial distribution, determines the water-rich
location of geothermal water and favorable positions for drilling, and puts forward suggestions for next work.
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Table 1 Logging interpretation results of ER01

25 RIGEEmM  ZAbEHEEm JEE/m HEERQmM FERER2E (psim) FLEREE%  BIERI(10°%um?) REE R IHEC Lk
1 502.2 709.9 20.7 19.42 302.37 18.35 116.28 14.24 32.00 K=
2 719.4 738.1 18.7 8.31 333.27 17.16 63.79 25.44 34.30 K
3 744.1 748.9 48 8.11 330.09 16.67 58.63 27.43 34.80 K
4 757.0 768.8 11.0 8.59 304.77 17.41 65.09 24.45 35.20 K=
5 847.2 854.0 6.8 12.80 326.13 22.09 187.85 6.62 36.90 K=
6 860.5 880.4 19.9 10.78 324.25 19.22 106.70 17.52 37.30 K=
7 905.5 948.6 431 10.69 303.72 17.15 63.78 21.11 38.10 K
8 951.6 955.9 43 11.40 289.27 20.36 134.30 11.33 38.60 K
9 1189.1 12356 465 18.25 241.99 9.46 7.24 21.54 46.00 R Z
10 12483 1 266.3 18.0 15.33 278.12 19.16 115.50 9.47 47.10 K
11 1307.6 1 364.6 57.0 14.72 277.95 16.45 63.79 20.79 48.60 K
12 1368.2 13778 9.6 14.22 289.76 18.64 87.98 16.63 49.20 K=
13 13824 1394.8 12.4 14.39 277.62 18.06 78.81 15.66 49.50 K=
14 1398.2 1430.2 320 13.72 283.67 17.74 77.32 19.34 50.00 K
15 14328 14403 7.5 14.84 269.42 16.62 66.96 13.27 50.30 K
16 14432 1 456.3 13.1 13.82 256.69 15.22 43.19 10.15 50.70 K=
17 1 469.6 1 479.0 9.4 13.01 273.67 16.51 60.47 18.15 51.20 KE
18 1481.3 1504.4 24.1 13.53 264.12 14.88 45.76 12.98 51.80 KZ
19 1509.2 1541.9 327 13.88 283.70 20.24 140.80 6.98 52.20 K
20 1553.1 1563.8 10.7 12.37 275.08 19.72 121.21 5.79 52.90 K
21 1581.8 1 606.8 25.0 14.43 279.92 20.47 138.84 5.98 54.10 KZ
22 16123 1 648.4 36.1 12.79 303.19 19.96 127.91 12.89 54.60 K
23 1 661.2 16825 213 12.56 289.55 19.84 124.99 11.73 55.50 K
24 1723.0 1727.7 47 11.45 282.18 20.42 130.82 8.00 55.90 K=
25 1808.1 1812.0 39 11.58 254.13 11.91 12.90 22.78 58.30 R Z
26 1837.1 18432 6.1 11.89 244.63 10.42 8.63 20.86 59.40 R
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Fig. 1 Profile of MT apparent resistivity inversion along D2 survey line
I—H & (Cretaceous); 2—K% R (Jurassic); 3— =8 F (Triassic); 4— % F (Permian); 5—F1 # A 5 (Carboniferous & Ordovician); 6—4fEl
HiJZ F £k (inferred stratigraphic boundary); 7—HEN W 244 3 F2 4 5 (inferred fault and number); 8—¥¢3%4FL & 4t 5 (designed borehole and number)
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Fig. 2 Profile of MT apparent resistivity inversion along D5 survey line
I—H¥ & (Cretaceous) ; 22—k % R (Jurassic); 3—=7 R (Triassic); 4— % & (Permian); S—F1 #FIHF F (Carboniferous & Ordovician); 6—4fEi
12 5 E (inferred stratigraphic boundary); 7—HEM Wi 2444 1 K 4% 5 (inferred fault and number); 8—¥H#ifL & 45 (designed borehole and number)
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Fig. 3 Profile of MT apparent resistivity inversion along D9 survey line
1—F1EZ (Cretaceous ) ; 2—HR% R (Jurassic) ; 3— =& R (Triassic); 4— & R (Permian) ; 5—47 F P F (Carboniferous & Ordovician); 6—Hiill
HiZ R (inferred stratigraphic boundary); 7—fE Wi 2404 75 & 445 (inferred fault and number); 8—#HH45FL K 4= (designed borehole and number)
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