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The Application of CSAMT to Deep-seated Coal Seams
Exploration.
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Abstract : Controlled source audio-frequency magnetotelluric (CSAMT) has the great advantage of efficient
mapping resistivity distribution and relatively deep depth of investigation. Moreover, CSAMT may be regarded
more attractive than audio-frequency magnetotelluric in the sense of the strong and controllable signal. Howev-
er, it has the problem such as undershoot and/or near-field effect that is hard to be interpreted if the inter-
pretation method of MT is directly applied. The problem arises from the existance of controlled source which
makes CSAMT attractive. So the characteristics of CSAMT response should be thoroughly understood prior to
interpretation stage.

In this study, numerical modeling program for horizontally layered earth was developped for the interpreta-
tion of CSAMT field data.

CSAMT field survey was run as a follow—up to resistivity dipole-dipole study over the same survey line at
Bongmyung coal mine. The survey used a grounded dipole source 2 Km in length and located 7.5Km south in
this study. A good agreement between field CSAMT data and calculated data was demonstrated even in geolo-
gically complex earth situations.
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Fig. 1. Schematic illustraction of CSAMT survey.
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By :magnetic flux density in milligamma
Hy : Hfield magnitude in Ampere / meter
 : angular frequency

# :magnetic permeability in vacuum

P : Efield phase
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Fig. 2. Coordinate system of n-layered isotropic
earth model and source-receiver configuration.

CSAMT YAlae Jdasydn sese 23, Az
3 Fogoln Azad Fost Yoz 242 ATy
7H e 9 34 2 Faigol g 2713 2 A7)
B¢ 348, olze (1)4¢ ol 2us) HAY
2 A4RE Avse SuRsE 348,

MEHS EIAIO| CSAMT M X8

FHoIM e CSAMT g4 A84¢ AES7] 93
CSAMT @Atg +93la CSAMT 4% Rdge A%y
WS olgete) ARANE FAHASE 9, 1989).
ARRALE A8 439 AYe gy vmEAe g3
1979 Fuas FAlol @ A7) MR exle] ey
2 977) A8 434 WY $A 299 B9 R
golm A7t +49 24 2 899 94X Fig 39
(A5 9, 1988). $4 AFUY Zol= o kmo]
W, 87t HEE 34 BM—13 $£29 Aol Aee
o 7.5kme] o]&th. WA 2L 9% A2 1AL 10m
o, 373 ¥ $497 YA 9 Ex YRoln,
A3 AEL o £44 Hy 4Rolg. 239 znae
4, 8,16, 32, 64, 128, 256, 512, 1024, 2048 Hzo] 107) =

Tolt. Fig 4 @A 43 859 Cagniard R17] )
A% 7HAEEE e Aol

Fig. 4911 B ve} go] CSAMT g9 Awrze 2
B WA REE 24 204 3744 AA wuge
AHAY} T 920 23 o) 4 51 AAE Ay
YHZ 93 FRY0) EYRoT. 27 21 o=



76 5% 245 -

S CALE
Fig. 3. Location map of source and survey line for CSAMT in the vicinity

of Bong Myung Coal mine.
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Fig. 4. Contour of CSAMT apparent resistivity field data.
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Fig. 5. Interpreted resistivity distribution using interactive CSAMT computer modeling.
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Fig. 6. Contour of theoretical CSAMT apparent resistivity calculated from the model
shown in Fig. S.
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Fig. 7. Geology interpretation of line BM-1 at Bongmyung coal mine.
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