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Abstract

Non-ferrous metal ores are an important part of China's strategic mineral resources. Mountainous and hilly areas are home to
over 70% of the country's reserves of strategic non-ferrous metals such as copper, lead, zinc and tungsten. Geological resource
exploration, as a pre-core link in mineral development, the scientific and precise application of its technology directly determines the
efficiency of resource exploration, the accuracy of reserve estimation, and the feasibility of development and utilization. At present,
most exploration work relies on traditional technologies, with insufficient consideration of terrain adaptability, the complexity of
geological conditions and ecological constraints. This can easily lead to problems such as positioning deviations and large dispersion
of exploration data, laying hidden dangers such as high costs and low efficiency for subsequent resource development. This paper
systematically expounds the core concepts and technical framework of geological survey and resource exploration for non-ferrous
metal mines in mountainous and hilly areas, analyzes the key factors affecting the exploration results, sorts out the typical problems
existing in the current work, and proposes technical optimization paths and implementation directions, providing theoretical and
practical references for improving the exploration quality of non-ferrous metal mines in this region.

Keywords
Mountainous and hilly area Non-ferrous metal ore Geological survey Resource exploration Geophysical exploration technology

Lt FfEXERERBY HAIAES FREEXERARIT

I
B A R, I - 7R F42 271200
wm =

HEE BT AR E RGBT =R RO TR, LA REFTAE 70% A Le4R, 4., . HF R ELE
FA%E, WRTRWEEAT FFEGTWEZCKY, AR EIN A F SR AR T TRIRARE, 4350
BEARFFEARTAT R, Sii#hE T SRBMEAHER, P BEfRE, MREHALBAESARGETRL, BHER
FAimE, MEHEBRERFEM, HEEFRALIETRAD ., AFRFRE, ALAARR L EHRRERELET
WHRIAELS FTRHEOZCHMARZRIER, oW HadhE RN AR &, MELS T I PAEGERFMA, FREHR
RUAHEIZ S T @, ARFTERBA CLET HERTREELL ZRAE

XHEIA
bR AEe2BF; WAL, TRHE; HIREK

1315 ERAGIAR T, R, ESRER W=

R E AR L. T g EEE —— HATRAE R 2 R, )
A, LTSSk T4 70% DL LR, B, B, o on S URTRE, RRE LR S HACER.
BRI R TR BRI asRg L WERRREIT THREC. Saf v,
S (R e o gy, TORERRERE B  E AR RAR. L,
S SRS, AT, LRy T IR B B SR IR SR ¢
ATHEAL H e R, o PEROR, RTINS L TR

[EZE N #& (1988-) , B, PEWFHHEA, K
R, BRI, MBHIREIEIR.

137



Me5HER - E07% -

% 05 8 - 2025 £ 09 A

2 #Eid
2.1 EAREEE
2.1.1 RS
HIREE . W BRI, HOENS . W R S

ARFE, SAEXEROIZESYE ., RS, 7o mEH
JRHFIERE T R4 A, TERPRE(C TR TR, Bl
B eBERl X . 48/ N EyEE .,
212 5 =R REE
BRI A AEHb RS BEE R XN, i B
SRS TRETE, a2, Sy = RORAS R | i
TERBARSAM TR, RN R &
s, Bl AL IR E R
213 #HhE¥FRX
B EREX . T HFNAEEE, Sa ki Eis S5y
Fra&, WENEE T=IRIEE . ST R A s
EXIH, B E AR BRGNS TR S A
.
22 EiE=JEMN
22.1 ¥R EATAT M
FET R RS 2RI E ST, HRIEXTTE ‘5K
Wg&IEE 5 PR AREE K, T B ES
HY IR TR o
222 HEHIET M
B E AR IR AN AL R KSR RIS |
10K, WIAHERFEEZ R, 1REETIERTVERN.
223 AXHRY RSN
BE TREMAEHFITT A SRR, R ARG AR D
SO FAE | HERORER, ST B E S A SR R .
2.3 B A ARIESR
18 AR ARREZRHIE RN T E R BRI (Hy

TERE < 350 | EHERE < 60% ) WA GEEN (DI,
BEHAE) , AR B - WR - AU - R it

FoRAE, TEBEFARAE | AR T,
PRI AR

HE: RTZENAPREOSE WX e
R R RIS DN A X Sk e BAR TR 2.
231 HERBEBARAR YR E

AETIHHR RN A S® SRR, DL B
Xearh (P) 7 AROIFNERR, HITEAXA .
P= ({FIARFEEAHXEE / REEIEXEE ) x100%

TR

Heb, PISRBEEZWERAGERM (T) | #Hil%k
HERME (G) . KRHE (E) =X ORFEEm, B P
o« T/IGXE,

2.4 BN ERARER (T)

BAREIE JLF A Rl — oK, g RA @l

B EHENS  PHURSET . $HRERIET EEEIE R

138

BERARER R EIE N R, Bk TRITAUEE
SRR IR, SEER TR B AR B A TR
A, B REESUERNATT, BEATEIRAE A
fok, TR — AR, RATIERR. &5, 7]
SERIENES

2.4.1 #BHRIAEHAK

HFEossR T EE G (40 GF-2, WorldView-3) 57
IWUTINEDE, BB . MEREE S e, 1551
SRR RS SR W ) IS S &
TRl ) M- eiias(E B (angkig . BEE) -

I ARSRZ B (—REK >1m) | HEEE
TEBIEANRER N, Y E SR X ey TR R 2T
30%-50%

242 SR E R A

ARG SRS, A ) |
AR BT H B REE (CSAMT) |, 150 R A P 14 3¢
TTRTLLE PR G TT 2

rEvEE A ED (AnSRE AR R )
ERSECRLN (1% <5nT) BEE S AEH

AL (WsRery. S9°) « DUSHEEANE, 8
THMERAE (ns) FBIT IR (—8 s > 5% AR ) .

ARG SR W R B R M (g7 ) #
B3, Tl sHEF MR IE S
243 Wk I EH K

WA SRR I KA, TR
‘B4 ErE (Cu, Po, Zn, W ) WSS, B
s, FENHERKZRA Mg R (Mg
JE 100m x 20m ) , FESHOHABEETAT] /g .

ARSI L A (53 eRTRAY) 5%
FEGEE (—MEDR 0.5-1m) AU,

244 shIR TARF K

RS DEHERBUSFEEAR, BOOIair A s O R %
(>85% ) SEhfLIEEE (WZE<1%) . WExIHHIE,
20 R AN RS, B BB s LT
B R Lt Rl
25 MREHEZME (G)

RSB AR L E R XA & B B A A%
BINRE, HARE ‘Wl - WE - ks " SRS
BB EAIAEE, B ER RS RLER S
BRI
ul%ﬁ£$

WriiiE R B X 5 SR IR . S8, B
BEDCEOIMERS . AnAErERE AT OENEE, (RIZIRIN 345 ),
BBk AR RS, TE s M ToE SRR A =50 4 ),
252 W B B A

i R XM E S AR (s . Aa . 26

. e



Me5HR - 8 07 %

- & 0583 - 2025 £ 09 A

AR EAYT ), SEE (kS ) S50 kihdsr=4: “&
ST, mEd SO EETX .
2.5.3 KL &M

HR/KEE XK S SRR, SN R
BURE, TR RSO RIS H L& 1AK%

2.6 EftZmEZE (E)
2.6.1 REAG IR £

W R R R R R MR VO A T -

FENMUTTI: SERIAL IR <0.5m;

W AL RMEIRZE <+2%;

FUEHL: FURIRZE <+0.1%.

2624254 %

AT AR NS | ERIEIR TRR, TR R sl + s
MBI SRR, FEOGS RS EE N (IR 21N
10%-15% ) 2,

2.6.3 BAEIR £

BFINRRERTFORE s ge (n T E# AINRETE) |« £
TIHOE Ot HESEEdRmE. o, BER
e R R ZE Y 20%-30%

2.6.4 HAEBHE

Z FREEREATN, IHERXEaLED BE
TR BB —RE A +15%-25%, AR s S e
(AT £25%) , Tl 2R WEIERFIRIR %

3 YRTHIE TER AR E W ia =

3.1 $ARHRAE R A (6] 3
31 AREE AT S

RSN BT TS ( DZ/T 0214-2002 5. £5. £ 2.
RO R ARV ) , ZARED ERT A (DZ/T 0214-
2021) U, |EbRER IR RGBS (Al ) BEAE
TEIHGEY RIS
3.1.2 AR E AL R R

R AR AEAR 78 0 F5 FE M FeBR DX IR M, 4B
WS X YR AR SERIAR E K, SE0R— FhE
SEIEX 5 1R BRI R dE s 2 mTEb .
B2 HARXBEHEALREE
32,1 HAR “ERABRAM

B H RIS (kD CSAMT () , {HEk=
BRSNS (407 EarthVision ) ML, SE0ARMERETCHE
TR
322 ARAEHN

FE BREESHEEIERT YRR S
DEIERVCRE” S5, fln, Fespaehery Barh, mk
RIS A IR I I E B B, =&AL
B RS B A o B

3 AR EBEMRAR
33.1 TRAERLE

RS THE AR AT, SRR S K
T IR EEEEENE AR oo (—RE
5K <0.1km?km £5%) .

3.3.2 SRR &

B E RSO, RN, EACREG I E R
HEG, B (W TR A X BB CAE I NE ) T IR
ST ERK,

BAHEEEESNAME
3.4.1 BB KF AL

B, R SRR IR T AR A%, hzs
— (GBS (GIS) 34, EIIZREdENEN
T o
342 HFEEF R

ST B 2 (R R R 22 ™ B, [ — XIS O R[] B A T
HEdeokmm, SHEEHE. RRRT.

4 BNER AR 5 EHEHE = K AR B2

4.1 XS
4.1.1 ZEAR G AT

EEE B EROR (N ANUIREINE . TAEsE ) B
AREE (298800 30%-50% B A ), A/ N A
PVECi=R
412 HRAAL 528

SRR CHOTTENS + BOREE - BURGE” BEIMNES
BATANE, BHEWHEIERE. 3D RS EmiARN
AIERITA 40%;
4.1.3 3R PrE B X

EETRERTIR . SR M50 TR,
FRRRZE CEEHEE] >3 N H ), sl adtrs .
4.2 fRRERZ
4.2.1 FARAK ZARAL

FafE el - BEEMLT HORAS: RA AN+
FROGEN BESEHmEEE, FEERERE); sIA=
YD R U0 Leapfrog ), SEEl ZIREIEEL S S5 aT i

N HEARFGENLH: SRR, BTk
TERGIE + HEHAMEH” WERIEFRE, BEES s R s
+15% DN
422 & &5 AT RIE

T B CTREMERT PhIE, RA R LHE
TR BN RS (nfEE o (L /NRITE AVIAIE R4 ) 5

ANATHH: SE (anhE TR &17EF% “l
HEN SR R” wThRERReE, TRE/NLEE)] (S5
>29K) o

139



Me5HR - 8 07 %

- & 0583 - 2025 £ 09 A

4.2.3 EIEIH TE

g i R E: BAEBRER. ALIME
SR TR AR, KR RS A 1A AN

HET “BHAEAREILENLE" : s BREIRED 13k,
BN IR E R R, EORBIE AR ARE s (W
PERRIN ) HLiTE IR,
4.2.4 TRH L B HOR

BEI Ay REETF 20%-30%, EhE IR 15%-20%;

B TR A SINR AR IRE 5% DU, &

“LREEhE” B

ERILH R XA & prde b R AR R, A

AKX SRR,

5 MARMA: LFRFRLUREFT IETE
5.1 mB#R

WHEGFIRsEILXER, B 25° -35° , MW
B 70%, BFRy FOVEE . 2022 R AIALE R
ERARMRATFRE TVE, AR 50km?,
5.2 AR A

B P GF-2 524 (1m 338 ) Z5& AL
firil, JRBIZMREE 12 4. BRI 3 4k

YIRAVER: R “EREEERAN + SR A, BlE
R X 54 (s 6%-12% ) 5 @ IR VAL,
FE Pb-Zn S %= 3 4b.

BHRIGIE: W XY-2 BRI, AETL 15 4,

140

AR >88%, Hr 8 NhfLILE (B IKEE 0.8-3.5m,
Pb+Zn 517 1.5%-52%)
5.3 LR

BEIX Ay ik 53.3% (R bRiRIZEIE % 30%) , &)
EEIAM 6 N~ BasfEE 4 B, IEI EEE S pm fE
FIPEEEKIED 40%, SEHl, “FEAE A + Rl WEB R,

6 &5iE

L R IX A s my RS 5 RIS — T 4
REFEEI + A SRR TF, BBOETEIE “HoRiE
Bt HdERT e SRR % —, METE TIERR
S o ORI . PRRRE S, BRI R
ffefb. R AR SRR S, WESER L H e
XA R, MR, ZBREIMAERA . XISt
TG D EREE, BEORUCHE BT —— LeEsk
BRI . A SZ R AT RS, AP .
Aok, BEERREN. SHEOARIGER, (IHERRX G 4
e BEEIA R, mRE . IR AR RE, AT
RS PER T eI (R R S e S
S 3k
[1] DZ/T 0214-2021. #i. &%, #F. R, .

[S].

[2] GB/T 39588-2021. F =iy k(o B REDK [S].
31 kAR 2R EEEER SRR B AR N —— DI

25151 (1] FEHDJT,2019.46 (6) : 1352-1360.

M BB ALY



