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Evaluation of measuring time and signal-noise ratio in central loop TEM design

XIAO Yongz, QIU Weizhongl, Yang Xiaoming2

(1. Shanxi Province 115 Coal Geological Exploration Institute, Datong 037003, China; 2. Second Geophysical
Exploration Brigade, Shaanxi Bureau of Geology and Mineral Resources Development, Xi'an 710016, China)

Abstract: Evaluation of induced electromotive force by forward modeling based on collection of full set strati-
graphic conductivity logs, and measuring time by inverse modeling, determination of loop size relative to maxi-
mum output current according to noise level, maximum voltage of transmitter and wire resistivity are important
contents for designing transient electromagnetic sounding, ensuring detecting depth, acquisition of good data and
completion of geological exploration. Wangjialing project in Shanxi Province shows that the electrical section with
distinct stratification and structure would be obtained due to good data. Further more, to acquire resisticity of water
sampled from varied layers in earth and zones in mine could provide more sufficient grounds for demonstration of
geological prospecting in hydrological exploration.
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Table 1 Strata and resistivity of survey area [2]
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m( 1) 100~200 Table 2 Measurement time and detection depth
m 585~685 m V8 MulTEM / ms *
-1
25Hz 8333Hz S5SHz 25Hz 1Hz [OVAD) _ m
1 0.268 247 2.161 421x10° 135.3
25 Hz 6.28 ms 2 0.337 703 1.646 149x10™ 1372
2 8.333 Hz 3 0.425 143 1.246 89610 139.4
( 20 ) 800 m 4 0.535 224 9.330 004x107° 142.2
5 0.673 807 6.851 896x10 145.9
V8 6 0.848 273 4.907 616x10° 151.1
7 0.106 791x10 3.408 490x10° 158.0
/ 4.5 mm 8 0.134 442x10 2.284 665x10° 167.2
0.4 O-m /hm 600 m 9 0.169 25310 1.473 110x10°° 179.2
2400 m 10 O-m V8 TEM 10 0.213 07610 9.126 543x10°° 194.7
11 0.268 247x10 5.432 405%x10°° 214.4
130 v 10 A 12 0.337 703x10 3.112 031x10° 239.1
( 40 A) 21 ms 13 0.425 143x10 1.719 917x10°° 269.8
1.319 798x10°VA™! x 10 A =~ 132 nV 14 0.535 224x10 9.204 476x107 307.7
15 0.673 807x10 4.782 921x107 354.5
<10 nV
16 0.848 273x10 2.422 921x107 411.8
17 0.106 791x10* 1.199 389x107 482.2
18 0.134 442x10% 5.825 676x10° 568.1
ISl ford 72 3| 7
3 I TEM FmE 5 RMR 19 0.169 253x10? 2.791 396x10°* 672.3
20 0.213 076x10? 1.319 798x10° 799.3
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Fig. 1 Observed EMF curve of station 282 at line 204 of
2 survey zone II in Wangjialing, Shanxi Province
1000
900 750
£ 550
# 600
1 350
400 ” »
200 = T b _ 3 ﬁéﬁ’:l‘;%‘m = = 150
2340 2740 3140 3540 3940 4340 4740 5140 5408 50
s /m
0
2 11 240  Bostick -

Fig. 2 Apparent resistivity-depth section of line 240 of survey zone II in Wanfjialing, Shanxi Province
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Fig. 5 Variation of @ with time under different ¢
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Fig. 7 Variation of @ with displacement under different ¢
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