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DISCUSSION ON THE APPLICATION OF TRUE REFLECTION TOMOGRAPHY FOR
GEOLOGICAL PREDICTION IN MINES

SUN Tian-xue, CHEN Zun-yi, HAO Jin-xi, GUO Zhen-hua
Hanxing Mining Co., Ltd., China Minmetals Corporation, Handan 056002, Hebet Province, China

Abstract The operational principle, technical features and detecting method of true reflection tomography TRT for
geological prediction are introduced. For a case project, the TRT detected anomalous zone is verified by drilling. With
discussion on the issues about detection by TRT technology in mine, reasons for the failures of prediction are analyzed,

and suggestions for the improvement are put forward.
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Fig. 1 Schematic diagram of the seismic source and sensor layout 2 TRT
of TRT6000 Fig. 2 Schematic diagram of the detection results
1— seismic source  2— sensor of TRT side view



240

2 TRT
20 m
3 TSA1.TSA2  TSA3
197.89 m.
3

NE

0 100 m
—_—

Fig. 3 Schematic diagram of comparative analysis

1— 2—

dipping angle/depth  4—

diorite

skarn  3— / /

worked tunnel

fracture zone

3
TSA1 58.00~70.00 m
60.75 m
65.20~72.34 m
TRT
3.2 TRT
1 TRT
TRT6000
4
0~57 m
-98~-115m

TSA2

hole code/
5 N

50.22~

. TSA2

39~55m
—-100 m
39~55m

2 TRT
3 5
TS03.TS04  TSO05 243.0 m.
TS05 0=14.84 m*h P=0.1 MPa.
3 )
¥ A
T}S\@\?‘ 81.0m ;
80.8 m
10 I B
STRTHE #l] f1
e
&R
TRTH i 7
0 100 m
| SUSSSSSSS——— |
5
Fig. 5 Schematic diagram of comparative analysis
1— diorite 2— skarn  3— / / hole code/
dipping angle/depth  4— worked tunnel 55—
fracture zone 6— designed tunnel
3 7
3

4 TRT
Fig. 4 Schematic diagram of the detection results

of TRT side view

TRT6000

4 TRT

4.1 TRT



3 :TRT

1 TRT
3
27 m
2 TRT
3
TRT
R
3
4.2
TRT6000
30 m 10 m
2m 5kg
80 m. 2 .
5m 20 m
60~70 m
5m 15 m
85 m
6 .

6 TRT

Fig. 6 Schematic diagram of the detection results

of TRT front view

TRT
4 7 3 .
TSA9
47.65~52.25 m TSA10 43.0~474m  TSAS
51.00~55.80 m
TRT

0 100 m

orebody 4— /

worked tunnel

2m+

7
Fig. 7 Schematic diagram of comparative analysis
1— diorite  2— skarn  3—
/ hole code/dipping angle/depth  5—
6— designed tunnel
TRT
4.3
1
27 m
10 m + Smx3
2 TRT

80 m



16

17

18

Dempster T J, Hay D C, Bluck B J. Zircon grows in slate J . Geology,
2004, 32: 221—224.
. LAM-ICPMS
Pb-Pb J. D ,
2003, 46 11 :20—28.
Hermann J, Rubatto D, Korsakov A. Multiple zircon growth during fast
exhumation of diamondiferous, deeply subducted continental crust
Kokchetav Massif, Kazakhstan J . Contrib Mineral Petrol, 2001, 141:

26

27

242 2013
30 TRT
TRT 40 2000 m
TRT
3 TRT
5~6kg ! v
,2006 4 :627—630.
A 2 .TRT
10.0~20.0 m J. ,2009 3 :304—307.
2m 5, 3 . J.
,2006 2 :605—613.
5 4 .
J. ,2007 11 :137—138.
TRT
5
N R . , 2011
2011 11 :33—119.
(E4:% 232 R /Continued from Page 232)
11 Vavra G, Schmid R, Gebauer D. Internal morphology, habit and U-Th-Pb 66—82.
microanalysis of amphibole to granulite facies zircon: Geochronology of 19 . U- Pb 3
the Ivren Zone Southern Alps J . Contrib Mineral Petrol, 1999, 134: J. ,2007,26 2 :128—135.
380— 404. 20 7.
12 \ ,2011,85 11 :1917—1947.
J. ,2003,27 2 :184—190. 21 _U-Pb ],
13 Belousova E A, Griffin W L, O'Reilly S Y, et al. Igneous zircon: Trace 2011.34 1 : 63—70.
element composition as an indicator of source rock type J . Contrib 22 U-Th-Pb
Mineral Petrol, 2002, 143: 602—622. 7 2005, 24 1 :
14 Buick R, Thornett J R, McNaughton N J, et al. Record of emergent 713
continental crust similar to 3.5 billion years ago in the Pilbara craton of 23 ' U-Pb
Australia J . Nature, 1995, 375: 574—575.
. . . J. ,2012,21 3 :227—230.
15 Geisler T, Pidgeon R T, Kurtz R, et al. Experimental hydrothermal ” U=Pb
alteration of partially metamict zircon J . Am Mineral, 2003, 88: B
1496— 1513, J. ,2011,20 3 :161—166.
25 Wilde S A, Valley J W, Peck W H. Evidence from detrital zircons for the

existence of continental crust and oceans on the earth 414 Gyr ago J .
Nature, 2001, 409 6817 :175—178.

Chen Y L, Li D P, Zhou J, et al. U-Pb ages of zircons in western Qinling
Shan, China and their tectonic implications J . Earth Science Frontiers,
2008, 15 4 :88—107.

Vermeesch P. How many grains are needed for a provenance study? J .
Earth and Planetary Science Letters, 2004, 224: 441— 451.



