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Joint Exploration Test With LOTEM and CSAMT

Zheng Liping’'?, Yan Liangjun'?, Xie Xingbing?, Zhou Wenhua®
(1. Key Laboratory of Exploration Technologies for Oil and Gas Resources, Ministry
of Education, Yangtze University, Jingzhou 434023, China;
2. Geophysics and Oil Resources Institute, Yangtze University, Jingzhou 434023, China)

Abstract: The LOTEM (Long Offset & Window Transient Electromagnetic Method) and
the CSAMT (Controlled Source Audio— frequency Magnetotelluric) have their own advan-
tages and disadvantages in petroleum electromagnetic exploration. Owing to the restrictions
on time window (or frequency band) , CSAMT has mainly been applied to the exploration
for shallow geological objects (the depth from tens of meters to one kilometer), while
LOTEM has mainly been applied to the exploration for middle—deep geological object (the
depth from hundreds of meters to several kilometers). If the two methods are effectively
combined, the shallow to deep geological problems can be solved effectively. This paper
discusses the two methods both in theory and practice, and studies their differences. The
joint inversion of LOTEM and CSAMT is put forward. The result is significant in the prac-
tical application of electromagnetic exploration.
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Table 1 Average value time window

LOTEM #:8 % CSAMT LOTEM #:H.xt CSAMT

S EES MK HE FS HEP MME R

fE/ms #/Hz /H: {f6/ms #/HZ /H:

21.46  9.32 9600.00 15 539.05 0.37 88.89
27.02 7.40 7680.00 16 678.62 0.29 64.00
34.01 5,88 5120.00 17 854.33 0.23 44.44
42.82  4.67 3840.00 18 1075.54 0.19 32,00
53.90 3.71 2560.00 19 1354.02 0.15 22.22
67.86 2.95 1920.00 20 1704.61 0.12 16.00
85.43 2.34 1280.00 21 11.11
107.55 1.86 1024.00 22 8.00
135.40 1.48 711.11 23 5.56
170.46 1.17 512.00 24 4.00
214.60 0.93 355.56 25 2.78
270.16 0.74 256.00 26 2.00
13 340.11 0.59 177.78 27 1.39
14 428.18 0.47 128.00 28 1.00
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Fig. 1 Position of the measuring line
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Fig.2 Inversion result of the LOT EM
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Fig.3 Inversion result of the CSAMT
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Fig.4 Joint inversion result of LOTEM and CSAMT
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