536 % 2 W tH B o R Vol.36 No.2
2017 46 H GLOBAL GEOLOGY Jun. 2017

XEHE . 1004 —5589 (2017) 02 —0560 — 10

Tilt-depth J5 {23 FPERIF 5 e 267
UET, TEE, i, M, REE, K, B

TRAET T OB R 5 B AR B TR SR, 1 330013

= Tilt-depth 7 k2 —FF T lbeik BRAER E TR H 25 ik, =4, Z @A KB £, tlt-
depth 3% B% % £ 5 W ikt LT3R, BEANKFREHH X, R EmFtFiLisd mER =4
Hom, FEIP, FKtili-depth Zp A T AETEFEAMBEKELEP, i HEZAELEFET AL
B R A G e , B ARG B RAERBILRTR, FRETHEHEFF T L
NAMEBERER ETIER, RRERBTT TEF R NN SEERR LR AL, LELAHRLRY
MBEAFIE, f@ M SRR K, HIZRRE, AZREIFT ZHERET A ARG,

K4 tilt-depth 3% ; LTRIZR; ERAM; AR £Z; TAEF W

mESHES: P63l.2 SERARIRED: A doi: 10.3969/]. issn. 1004-5589. 2017. 02. 022

Applicability of tilt-depth method and its application

CAO Wei-ping, WANG Yan-guo, YANG Bo, LIU Jian-peng, WEI Bo-yang, LI Kang, DENG Ju-zhi

Fundamental Science on Radioactive Geology and Exploration Technology Laboratory, East China Unversity
of Technology, Nanchang 330013, China

Abstract; Tilt-depth method is a new inversion method for fast estimation of the top depths of magnetic
bodies. Two- and three-dimensional model tests show that the inversion error of tilt-depth method is related to the
top depth, thickness and horizontal scale of geological body. In addition, superimposed anomaly also has an effect
on the inversion results. Tilt-depth method is applied to the aeromagnetic data over Xiazhuang ore field in Guang-
dong, and the authors find that two near EW-trending anomaly zones on tilt map are produced from deep ultrabasic
diabase. Tilt-depth method is used to invert top depths of 11 inversion points on the two high magnetic anomaly
zones in the tilt map. Based on the inversion results, the authors found that the depth of magnetic body located in
the north of the Xiazhuang ore field is relatively shallow and is getting deeper from south to north, whereas the mag-
netic body in the south of the Xiazhuang ore field is relatively deeper and with larger scale. This important informa-
tion is very useful for the deep mineral exploration.

Key words: tilt-depth method ; top buried depth; applicability; relative error; Xiazhuang ore field

0 3= RIERR, BSRE, 76K TR | A S
= PR PR . KRS VR e g . TR A
W R BRI PR 1 — A BBy, o WU BT I R . XS AT IR R M

KRS EE: 201607-18; HEHE: 20170107
EEWHE: ERARRYAES (41504008, 41504054) K EPAHTZAHOE (B T422013 [969] ) BBl
BREE: EZE (1985-), 5, JH, AR Y A SR Eer SRUE TR, E-mail: wangyg8503@ 126. com



52 3

B EZESF: Tilt-depth J5 k1S AR SN A 561

Jo - b BR A i R R ) — T ER S TAE, e el A
PP AL E . HIRESE, 5 M5 TR A 45
A, TGRS SN = A p R R A R, R
R R . R A S RO T, K2 R
TR NAER, THRRCRG, 7S T2 A
PIPEGORE, DRI R o Bl PR A 5 At DX AR X S R
REIRS A o

FERED: RO, A — 2807 ] DUPRGHE 58 i
JEARNL B SBT3 07 ki I BRI
AL A b R R e ML BRI
100 Euler S8 AR AT LAbR i B 3 H 37 U 4 0
BB, ARZOT R R BUERE, EO TR A A
ARz, o= E B RIRE, WIS
R B SRS E o 5 — AR R R AR
Pt nT AR RE S TR R R AN i ALK R, (I
PN R 8RB AR, (3 TRR B ALK
PLE T Z 2 T — @R, HRE AR . AL
2 H TR AT ATE 05075 FE S 7R R AR B 4%
PFF 58 B BB TR A A, F M JBRAS AR S8R A A 3R
EAC Sy YN NEEY N

Tilt-depth #:J& Salem sl Nabighianilz] B
(YRGS IR B S LA b, 454 tilt angle 151
e HORAY . % B B Y R TE RS
PSP, SR, T LR TCH T2 R B b
ST U L TR R . 2008 4F, Salem %4
WU I TGS H B BE (A% R 7 15, FRFE tilt-depth
T 4K LW R GBI R BE AL B . 2009
4, Lee Z 38 T tilt-depth 35 i1 7 FH AT, Bl
J&i Lahti I Karinen"'* 35736 T 57 5 R R /1N %) 9
JEREM M, HE—2 0 T tilt-depth 35 1)
WA, 2011 4, Fairhead 257 % tilt-depth 3 [
RLFHRCRIET T3hE, FER TR S i 2546 4
ST SR R T, 2016 4E, Wang 251 R T g
PR tilt-depth 3%, ffHk T tilt-depth 25 G35 S i 5
PR H DR BE AR R IR BE )8, IR 2R AE 5 B A
SRR R RO R R T SE M. HAT, tili-depth %
C&Z 3| 7 E NI Z E S/ A
FERT A SR b, X tilt-depth 36 7E 47T #0595
VBRI, ST E e, AT il S v] ¢
P, N SEBR R BREE R AR A B PR

1 ER[FEE

1994 4, Miller A1 Singh 25 T tile #6 B i) %2

P, % JT A RENE R I PRI A () R JE 1Y 3 U G4
F, HEREADY
oM , oM

Oztan_l[g/afh] (1)

itqj:ah_ (ax) +(ay)’ax‘ay\azﬁ
NS MUY« vy, 2 =D H—H 3
e

1972 4F., Nabighian 75 2 H 38 F — B KRG =%
SR UEE B, HES 7RG KT S RO [
AUNW
oM z,c08(21—d —90) +hsin(2]/ -d -90)

oh =2KFecsind h2+zf

(2)

h 21-d -90 in(2/ -d -90
M 2 KFesind cos( )2+z;sm( )
0z h™+z,

(3)

K b ONEEAER; F O S HMEREEY(E; ¢ =
sin’A (A IR 7 0y, i Ay b Aot
) 5 1 A RBEACS s d MBI BTR s h
B LT,

XTaEE A R AR R R,
PR AT R -

2.
1 —cos™i

BM z(‘
67 = 2KFC hz + zz (4 )
oM h
E = 2KFc h2 + z2 (5 )

B (4), (5) 1RA (1) 13

0 = tan_l[i] (6)

z(‘

HizU (6) W, uilt BBJE F +45°H - 45° 2 [H]
MKFEE B IR 2 IR B TR 2, 19 2 £, BIgn]
A3 AN A 7K B A — P At i U T
R, AHIZ TR R A B — s A, H
Vi BE ST RTRER A T I055 0 —RECIR I, AR,
P M ST 1) 3 A X LA AL X LR 20 25 G, 4R
W BT, TR IR UK RO S S 800 dle-



562

JLENE Ot

9536 &

depth 3 152 i BAT B BERF IR o
2 REWE

T B UE tilt-depth 325 (938 FHPE [ @, AR SO
=D — A =i AR

Bl 1a FHE 1b & 7 AR S B B 41
AL 1 S 0 T B R ARE R R R vl AR
FE, AR A AH X7 B R SO 1e A
1o FIH +45°H - 45° Z [a] /K V- 125 75 2] (1 455 7Y
R ETOREE L SIS EMRELER 1, iTLE
B, tilt-depth %7 FICRR . F K J0 R TR (14 455 74
(FEFRY A), OO BEAR 8 X He i A B
MC, DFE K F G, Al P2L%& PS5 AR AKE R
BEAATRIR , tilt-depth 325 (9 52 i 1% 25 I 25 b T 4 b 150

MR I MG s XF HAE RS B AT F K& C G,
ATLVE, MR BT, R R R AR R B, ol
depth ¥ 2 1 15% 25 W 5 b J53 1A 7K 7 RO 18 184 0 T 9
ANy XTHCEEES B D K& C FiLE, & BRI 5E B
TR BE AR, tilt-depth R4 JEE b BT 1 1Y)
SRR AT . LA, MU TERE . TR ML
JEBEF 2R tilt-depth 25 2 EE L7 A R

S AR 4 SRE S BN T R,
BRMARSBUA R 2, BB R i B Ak 38 2 3
0.1 A/m, f kM4 F= A= (1) 0 4 A0 R S W& 2a
Fi, B 2b 2 X g ) ke B E . A tili-depth
TR BOEAS B L TR AR R 22 W3R 2, IR 2
HRf UE H, tili-depth 2 5y 15 22 [ A 55 ST 1R 1)
TR KO RE RS K [ AR ]

@ 40
20
—
0
N
-20
|
-40
0 160
® 99~
s - - |-\ --"4i--++ - -\ - —
3 |
g
@ |
-45 m
g0 L |
0 20 40 60 80 100 120 140 160
x/km
x/km
(©) 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160
0 T I T I T I T l T l T | T | T | T | T I T I T I T I T l T I T
3
F
g -6 C G
= A E
w9
-12

(a) HEBRTEEH AR (b) TR (o) AR .

1 “HASKRAERITEER

Fig. 1 Forward calculation of 2D combined model
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Table 1 Inversion results of 2D combined model

tilt-depth /km

oA G = BB AH /km AR R 2
Zei Bt FERUR
T 2 — 2.065 3.25%
! TR — — —
o 1 0. 865 0. 905 11.50%
b T g 9 — —
Fom 2 1.53 1.55 23.00%
¢ g 10 —
T 1 0.93 0.92 7.50%
P T 13 — —
F T 2 1.63 1. 695 16. 88%
E T E 14 —
W 1 0.9 0.9 10. 00%
! TR 9 — —
Fom 2 1.7 1.55 18.75%
¢ TR 10 — —
x2 ZHASGHEBREER
Table 2 Inversion results of 3D combined model
TR S BT/ EHEE/m £ x 5i/m tilt-depth/m Y SO TR /m HAXFIRZE %
Al 108. 5
A 100/700 300 x 300 A2 1o-3 110.3 10.3
A3 111.3
A4 111.2
Bl 123.0
B2 125.5
B 100/1000 300 x 300 - 1234 123.7 23.7
B4 122.7
Cl 248. 4
C 300/900 300 x 300 2 2324 234.8 21.8
C3 208.9
C4 249. 4
D1 115.2
D2 115. 1
D 100/700 200 x200 D3 2.8 114.3 14.3
D4 114.0
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