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Fig. 1 Location of two seismic profiles and luohe, Nihe and Dabaozhuang deposits on simplified geological map
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The blue, red and pink framed areas show the location of Luohe, Nihe and Dabaozhuang deposits; the black. blue and green

dots show the drilling sites of three deposits. A-A',D-D"are locations of geclogical section in Fig. 2
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Table 1 The atistical value of the density, p-wave and

s-wave velocity, C, and C,

e | B | BB c, c
(g/ecm®)| (m/s) (m/s)

famks | 2.540 2867 1637 [ 0.165790 | 0. 218742
BE | 2.431 3108 1776 | 0.154345 | 0. 203787
BRE | 2.608 4092 2245 | 0.150681 | 0, 202282
ZilE | 2.525 3836 2212 | 0, 149181 | 0. 196857
HHH | 2.878 4730 2668 | 0.158266 | 0.210892
NKBE| 2.878 4935 2509 | 0.155951 | 0. 215187
HE | 2.970 4206 2341 | 0.170047 | 0.227272
& | 3.555 5449 2973 | 0.186202 | 0. 251244
w9 | 3.419 5082 2538 | 0. 183408 | 0. 254649

WK F K 2 HAHAME 20, BHRH
SEENEKT, CEEEER . BERTH . B E
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LA 15°~30% b AWM R A REKT B E R
FRH, mE R, B EEKEY 900m, ¥
3K 400m, R BB 7E 655~1065m Z [, ik
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WA B ERENERE D RES B LA E
KB OES. FhREET Y IEET.E&
e,
KEEVK.TFREAEERES (B 2d, [
PO JE A Ak L7 5 1T M S R KL A 5°~20° 5 I R
J7 Te) E {7}, 1B £ 42 BE 20°~40°, BV KK 4 1100m,
% 650~1000m, F A2 R AEE 99. 14m, F-1y £
B 33.34m., TIWMBIERTV A2 HEBE, LUK
W RAR LR R B L, B ERE .

%2 RARTANEAEE.JNERENEER
FHfhHE— W (18 5 K H%,2010)
Table 2 The list of the average estimate value of the density,
p-wave and s-wave velocity and impedance of the rock and ore
in the Nihe iron deposit region (after Lv Qingtian et al. ,2010)

BE TE | ABEE | BEEE B
(g/cm®)| (m/s) (m/s) [(X10%g/cm?s)
fBRE 2,506 2758 1573 6.91
BERMABIEE | 2.468 2637 1502 6.51
P 13> 2. 480 2676 1524 6. 64
BKIABRE | 2.535 2853 1629 7.23
BeH 2,426 3090 1765 7.50
BR0TE 2,587 3730 2145 9. 65
KA 2.604 4118 2047 10.72
BBRKE 2.576 3951 2165 10.18
kIS 2.655 4100 2370 10. 88
AR WE 2.674 4186 2421 11.19
HEH 2.617 3932 2269 10. 29
HlLREAEZE 2. 540 3605 2074 9.16
BBHRE | 2.601 3862 2228 10. 05
BABEE 2.642 4041 2334 10. 68
M 2.530 3562 2048 9.01
L LR 2. 604 3532 1972 9.20
WEREE 2.676 3824 2141 10, 23
WKBHE 2,841 4756 2414 13.51
BUERARKSBE| 2.788 4501 2281 12.55
h23: -2 2,509 3306 1657 8.29
ERH 2.670 3966 2001 10. 59
“kE 2,700 4098 2070 11.06
B 2.983 4258 2370 12.70
&y LEEE 3.026 4439 2475 13.43
EEHE 3. 067 4617 2578 14. 16
&L ERAS | 3.086 4701 2627 14. 51
BLHE 3.002 4337 2416 13.20
BT 3.388 4738 2573 16. 05
338 3.535 5603 2808 19. 81
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Fig. 2 Geological section of corresponding deposits (after L.v Qingtian ct al. ,2010)
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(a)—Geological section of A-A"; (h)—geological section of B-B"; (¢) geological section C-C'; (d)—geclogical section of D-D"; |

Quaternary; 2—tuff; 3—breceia tuff; 4 breceia siltite; 5—crystal rock debris breceia; 6 siltite/argillaceous siltite; 7—complex debris
fine voleanic breceiay 8—trachyandesite; 9—biotite trachyandesite; 10—pyroxene trachyandesite; 11— amygdaloidal trachyandesites 12—
kaolinite rocks 13—syenite porphyrys 14—secondary quartzites 15 cream eclogite: 16—chlorite cream eclogite; 17 cream eclogite alkali
{eldspar chlorite; 18 diopsidite; 19—analcime diopsidite; 20—alkali feldspar diopsidite; 21— alkali feldspar; 22— chlorite alkali feldspar;

23 magnetite body; 24— pyrite body; 25  copper ore body: 26— fault zone
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Fig.3 Complex velocity model of Luohe Nihe-Dabaozhuang Deposits
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(a)—Luohe deposits model along 51 seismic line; (b)—Luohe deposits model along SZ seismice line; (¢)—Nihe deposits

model along S1 seismic line; (d)—Dabaozhuang deposits model along 52 seismic line

AT X (m)
400600 800 1000 1200 1400 1600 1800 2000 2200 2400

400

600

8O0

ACE A WX (m)
1000

1200

1400 1600

SR T (RENE B

1800

2000

KT A HX (m)
400 800 1200 1600 2000 2400 __ 2800

{HEZ(m)

1200 1000 8

N1

i3

I

0

2(HI

600 400

1000

)

i

Q0

HOF i WX (m)

1400

1600

1800

2000

B4 B R TR 0 A EE B R A

Fig. 4 Simplified velocity model of Luohe-Nihe-Dabaozhuang Deposits
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Abstract

Seismic exploration plays an increasingly important role in the metal ore exploration, but seismic
interpretation for the ore districts is often extremely difficult due to the complex structures and orebody
shape. This article takes Luohe, Nihe and Dabaozhuang mineral deposits in the Luzong ore area as an
example to study the wave field characteristics of complex metal deposits and conduct effective seismic
interpretation. Based on petrophisical property measurement and geophysical modeling, seismic wave field
modeling for metal ores was studied in this article using the models of homogeneous complex orebody,
simple orebody, and random simple orebody. Wave equation staggered—grid finite difference method was
used to conduct forwarding simulation and modeling results was processed after post — stacked shift.
Characteristics of the wave fields produced by various models were analyzed and compared with actual
seismic reflection profiles in the ore district. The results show that there are obvious impedance difference
between ore body containing magnetite and pyrite and volcanic sedimentary rocks and lava rocks, and
theoretically, the reflection seismic method can be used in deep mineral deposits exploration. For the
stratiform orebodies, reflection seismic method can be used to presume structure of complex orebody when
the thickness is much larger than or 4 ~5 times larger than the theoretical resolution (A/4) of seismic
signals, but the reflection energy is obvious weakened or fade away when the orebody is steeply dipping.
For random medium similar to actual medium, the reflection signal will be submerged in scattering noise
when the heterogeneous level is greater than 5%. The comparative analysis of wave field simulation and
the actual seismic profiles indicates that seismic reflection method faces great challenges in the actual
application, in which interference, heterogeneous medium, and orebody shape are the major factors

affecting result of seismic exploration.

Key words: Metal ore; Petrophysical Property; Random Medium; Forward modeling; Reflection

Seismic



