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Airborne-surface-borehole cooperative exploration technical system for
magnetite exploration in areas with thick overburden
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Abstract: [Objective] As an important part of deep prospecting, magnetite exploration in areas with thick overburden has some
problems such as low exploration level, weak geophysical signals and huge prospecting difficulties. It is urgent to try and form an
effective exploration technology system. [Methods] This paper employs multi-dimensional and multi-method airborne—

surface—borehole exploration means, uses multi—source information and a step—by—step approach, which is: prospecting
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airborne—surface—borehole

area airborne—geophysical methods surface geophysical methods and verification borehole

joint inversion drilling. Key technologies such as airborne—surface—borehole exploration technique, extracting technique for
integrated geological prospecting information, lithologic structural mapping and prospecting target delineating technique,
airborne—magnetic and gravity joint inversion based on multi—information, 3D geological—geophysical modeling approach are used.
[Results] In response to the characteristics of ore prospecting in areas with thick overburden, an airborne—surface—borehole cooperative
exploration technical system for magnetite in such areas has been established. Magnetite has been found in several new boreholes
following this technical system. The application of this technology system in Shandong Qihe demonstration area with thick overburden
has improved the prospecting effect and achieved a breakthrough in high-grade magnetite ore prospecting. [Conclusions] This technical
system, taking advantage of airborne—surface—borehole cooperative exploration, provides theoretical and technical support for
magnetite prospecting in areas with thick overburden, and also provides reference for prospecting other types of deposits in similar areas.
Key words: areas with thick overburden; technical system; airborne magnetic & gravity method; mineral exploration engineering;
magnetite

Highlights: An airborne—surface—borehole cooperative exploration technical system for magnetite prospecting in areas with thick
overburden has been established.

About the first author: WU Chengping, male, born in 1982, professor senior engineer, mainly engaged in aerogeophysical data
processing and integrated interpretation; E—mail: chengpingwu@163.com

About the corresponding author: YU Changchun, male, born in 1964, professor senior engineer, mainly engaged in the research of
aeromagnetic methods and technologies as well as the interpretation of data; E—mail: bjycc@126.com

Fund support: Supported by China Geological Survey Project (No. DD20221640), Shandong Provincial Geological Survey Project

(No.SDGZ(2023)2) and National Key Research and Development Program of China (No. 2017YFC0602201)

AR R BB P AR Z WA EAEN . MERKER,
Foe—E B — @45 AL HE AR AR, 2R
AP — R BB 2 (RS, 1990), & EHAR
TRZRT 2 T4, A8 M AR08 L It
e 5 a2 A RS 7 S L 1N B S o 5 N e
T A E T EEAEH . 7R A AU B Rl
IR AR R, 4@ 07 7= 2 J 1w 9 57 1R 480
BEHARKR . FHERT MBI R | IR A KA
B R 7S b U R A E AR AR R (7 ] b TR B
i BR 4 FH L BR AL 2 B A ST, 20145 B H A S5,
2022; S ORI 2, 2022); REVR Y 7 T A%
HRZEA A B AR R | KRR A& AR,
VNN DO YR I R S Y IS EEs N U
SCPE I AR T & G e A AR AR R AF (RE,
2009; 232745, 2011; B4, 2016; PR FIR A
111, 2017; (7308, 2018; & H#£4F, 2023); A HoAb4n
R KA AR IR R | ML W T iR
FARM R (BREFREE, 2006; #7155, 2007; 2R
i, 2015; XIFEAE, 2022), XS ARIKR B ERE T
AL FE AR, FEAT AV AR & e v R 5 T %
YER o A AR R 25 558 O R A O URR sl A,
DA AR 3 AR R T R 5 1 DXk, DA R b B N B HE LA

)35 A R L 05 A R 5 DX T 25 T DX S R o b 55
X, 761X 86 i X AT £ X A R IR R, 15 %
iy TAETF R4 ahsL,

Bl b A2 2 T R PR IR 1 T R A
B, HA R X R R Rk D, R X
s BB . ) B SO IR AR R R
R FTZ IR, 2012; KSR, 2014; 1 4845,
2018; 22 KUAESE, 2023), {H RS2 55 X AR PR A I
BER, A5 {5 BARURINE . &6 & 5 B 4 A
TURIRIME | A (5 B AN TE 3% | R0 M 3 S5 )
W, R, iR R R 5 Xk A, s — AT
ZAEBMITEFAR A . FE X M R R 2
B E R 56, e A Y R 55 X, AR ST
YR MO L IR L AR SR 2 T A, &
T FUALAS KIS 25 B W AT . B AR iz b X
LRI AR TN, T2 1, T A 5 X A s - 1l -
FEFEE AR AR R, 82T TR, X2
RIH X F-4649 A B REER 48 T .

1 Ry XA

FEZRE X AL BRI | AR PHAEER, Jas i
P R M A ——F D i X, LM 3 iz e


mailto:bjycc@126.com
mailto:chengpingwu@163.com
mailto:bjycc@126.com

1166 Mo 18 4R

GEOLOGICAL BULLETIN OF CHINA

BEARTIBUZ, A% . H3AE, AT TR RE
BAK . VISET Wi 5, HALva hfedbigba X, m AR
VR X, BAR KA BT o WL 1, AR
DXl T | AL A TR, 2 X HLZE BB R TEEE, Rk
WZA LW FEEERP R AKRR, 28R, ER
R RLKEFRINAERSE . KNRASET
i Y5 4 S AR, HE L R A SR s B, DA R R A
FNE, FHEUINKSE N E, HREHEAINKASE.
JREB R BB S AL IR AR oA R
W R ARG, B kB INK ST & B BRI
BTS2 B R IR R TN S AR A 55 . AR AR
KA BRI (%45, 2020, 2023), FRREVER A A
(AN 20 ) s i KR 1Y 3 80 i
DX PR ) 5 PR 32 DX sl b 3 37 2 R AR AR S R
A, WAL AR o L ALPE R, 55 B il
B R ERITH R WG S AREER,
B TR £ 25 1l 23 15 25 PR 1) 42 oty 240 L0 1 10
B (FE%h4E, 2020)

2 FARIRFR

2.1 EARERERE

P[] S A 2 T 2R A A Sy b A S ARl )
K, G AT U A R E AN, BlaEEs
B RS AR (ZEHE A4, 2011), JEAT
5 KGR 25 - - D [ A B R IA R (B 2) R
T ZS IR . M TRTADR . B H A SE A T R
R 7% Y1 X 11 1 o b R A R AE (5 T4, 20195
KRMIRTE, 2024) ., A HARSE, it YIRILEAT 2
I RNACRE 73, Hb TR LA B A R A5 ) 0 o 2
5 LA 20 K L R e ) T, R A R IR
A, R 23 -l -7 25 07 ik Z RSB AN, 225
BEEI S, BUS A aiiR . AR X Ra
RURESRT A RAEE, T 255 b B ™ (5 BRI, &
P A 3 T PR R R X . 2 4 22y Tk b R ) BB
PRI A ST | M ER ) P - b o AR AR S5 Ak B R
SRR, 75 B MG 4R HE X Y A L SR
G
22 IR

R FH A 32 e X — i 25 W R — b TR ) AR S 0
TEFL—28 Mh I A B B — 4R B RGBT I £ 00
BIEXTAE L (K 2). DI B BE A A i,
DI ZS IR R Ry 56 5, e BEAH I 1 P AR B FL

—— N

/
L, / /

sl "
o
e/
/,I(IIa] y

Bl 1 7R IE XA B SRR 3 TR 43
Fig. 1 Location and tectonic units of the demonstraion area
I ——GHTEI L 2— = S BAST I 3— UL IR 4— LR
TERLh; 5— R Filhe; 6 RAIK; T— IR IR s 8— ek T —
RE I T o B T oy iR | 33Tk
eI | g3 B, 13— R, 11— P
s 1 — AP 1 —semt; 1 S—nme
HETE, IR (F R, BERy X, Joik
X IF 222 R L R L0 . BORIRR TAE
(IS NN
(1) B R i st X
AR 9T X C A I Hb T 7™ . IR L SR S %
BE, MRS X IGORE  FERR AR A, B e R
T, -t 2P0 A W] 2 X 48
(2) B s Pl i 5 8
IR H bR, 82 Dz PR & 75 58, 4
TR M LRI R, TRAT R EE L My A, SRIE
L2 PRI R
(3) Bl IX
FE R AL 25 W PR Sk, 3 2 B5CH0 A 4 Ak 3L O
ZAE R, FIHS 7 HREBONERE 504 X0 7
o TERIX AR 1 B SEAE T, 284 Hoph 5
YIERGORL S H bRk, PEE R HIIX
(4) HL TR AR S
FERR R X P, X B 0 S R M T R
UE, BT 5 56 X 0 55 2 R R R, — e BRI
TREE BRI M A5 5 % o KRB 0 Rtk 4T b B
R, T UEAL 2 PR 58, VAL HEWT T R AR,
WA IR R . HbER ) B b BT B AR 4
(5) EHRGUE N — 2 b BR Yy B —Hb A 7Y
R AL 25 00 b TR ) TR A B 45 2R, A B L PR Sk
FLAAH:, #EAT 2.5 AEEREE G S . R R R



Fa4E ol SR VB o X R 2 - - W ) B8 A AR A R

1167

A, ¥
T BRI

JEA HHEATX He e ™
Tl R X

%Wi%%@
s i |
PR | [ v —

gl AE = W5 I

BLAIR ()

firi J' >
LT R

WEmEE

LRI LA (K
ESILE N L (N

DA UGy T Mo, AR
I N T4 29 < S
| i M
N P —— WO EE, | |
s ) — TS e s b e AR
| . BRG] |
L E v
| bEem L w8 A
bR L (T [ RS 7
""""""""" = U ERY - I
iy
Y
Bl (OF) (BE TR IE I 45 24 U
Lo #UWAL) %15 [ AR BRI S |
t NG E A ( &
B2 R X R oS - -H- U R A R AR R

Fig. 2 Airborne-surface-borehole cooperative exploration technical system for magnetite in areas with thick overburden
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