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The theory and method of ore prospecting prediction for exploration area: Case studies of the Lala
copper deposit in Sichuan, Muhu—-Maerkantu manganese ore deposit in Xinjiang and Aonaodaba

tin-polymetallic deposit in Inner Mongolia

Abstract: Reducing exploration risks and realizing scientific prospecting always have been frontier fields and research
hotspots in the world of mineral exploration, the theory and method of ore prospecting prediction for exploration area is the
valid channel to deal with this problem. Using this method, a geological model of ore prospecting can be established by
combining the internal (geochemical behavior of elements) and external (types of geological processes) control factors for
mineralization. The main components of the prospecting prediction model include geological bodies related to
mineralization, metallogenetic structure planes and mineralization characteristics. Together with the results of special
geological mapping, geophysical and geochemical exploration on large scale, orebodies have been located by synthetic
information and explored by drilling. Case studies of the Lala copper deposit in Sichuan, Muhu—Maerkantu manganese ore
deposit in Xinjiang and Aonaodaba tin-polymetallic deposit in Inner Mongolia, illustrate the effective application of this
method in ore prospecting prediction.

Keywords: theory and method of ore prospecting prediction for exploration area; geological body related to
mineralization; metallogenetic structure planes; mineralization characteristics; Lala copper ore deposit; Muhu—Maerkantu
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Table 1 Geological bodies related to the mineralization of the main types of mineral deposits ( Ye etal., 2014 )
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Table 2 Types and composites of the metallogenetic structural planes in the main metallogenetic systems (Ye et al., 2014)
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Geological model of prospecting prediction for porphyry copper deposits(Ye et al., 2014, 2017)
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Fig. 2 Geotectonic position and ore field geological sketch map of the Lala area
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(a) Geotectonic position (modified from Zhou et al., 2014); (b) Ore field geological sketch map (modified from Chen et al., 2021)
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from Zhang et al, 2020)



%5 5 3

FURL, S KR U E i 5 7 R P 255

P BT (] 9) o X 285 Mn UL ALY Bl J5 78 %
AT, EHEY AT, 5 R A
BLY S5 & A S, FF die 01 Bl R S 40 AR 11 745 DA A
17 (Zhang et al., 2020) . MBRFL2AHF5E R0 & 5H &
= % Cu. Pb. Zn. Ni, Co. Mo. As. Sr. Ba. Zr. Ga,
Ag B PORVTBAREM TR, e Z RN
1 Ce IE 5% (BRE A, 2019) 0 ZEHR B 6"Copp
H—=16.60%0~—1.95%0, " Opp N—11.5 1%0~—4.48%o,
72 55 0 VSt/ASr A T 0.70764~0.70790, - 34 {H K
0.70781 (B & M5 4, 2022) . BLAM, S HE R —
A 58 R AR S e B B R o 7E R BIE AR K
IR b, F ST T R IR L X R S R
U 1t J5 AR (&1 9) o
33 R MNMAE EXEERREIE

(1) R b T AR T b B ERE  TF by e
45 W R BT AR TR A (o) 3¢ U8 T K 5 R B AT DR 1
iSO AR, A b A R o B A BE 5N R S 4R
WENER, CA R RV, BRI X A 5%
RE B FR KA R R A - S A R R
A AR R AR T 1 O b AR R A DG S &
H TR 81 (R 7K 45, 20165 7K 15 45, 2018; 7K %
£ 45| 2020; Zhang et al., 2020) . Z 3K 7 & & T
ARVE ] R A B h 5 M RIRHE S S % 2§
— Bl /N R R (81 10) o B R A4 S 1 ) B 2
R A A 3 e /N AU R 2 b o0 (VR K 524 20165 K

AR AE, 2018) o JRCB™ Ml 5T A S g K A AE X 8 | i
PR AN B S A DR s, BB R FE 0 R AT AR I -
ORI 4 o %F 4 A R 0 UTBLIR B R LB A 58
FWT, BB AR O KR Y R DS VS R R R I VA il
B AT AR, 1 A T JES Al Ak 7K A T 358 v 1) SR Ak —
5530 SRR, ZEER A I BTV 2K ORE X 5 TR 1 T il
Feki A 0 R b (o 5 #E 45, 2019, 2022) o LARAH B A
£ M AH — R A — & AU — R B & T ) A AR
A RAAE (42 )11 45, 2021) o AR 1 A e Gt W o B ¢
T 20 (C,k) 1l 22 0] 17 V55 B T 44 22 1) b )23 45 {H 2k 5]
(H 1) o, B R L i 300 b )23 )58 B EL A v [ 5
AR VG VA i v T REAE o 35 R 3R T R AT HR R B O
A8 A AE 2 — a1, 551 LR R 2 HeRgn dh ok 2
By b K Sk 2 JE R R B R R 5 M TR T )
R BB RIK 857 X ()25 442 m) , (1) 75 5
IRFEWE A X (3B )2 R 463 m), HL 2 JE B A X A8
W BA MW LU Z TR K s . Brle oE o Rk
K G ZA VTS

()28 & o B A & IX 55 9iF . 2017—2020
AR R R IR U R e o A XA T R T LR A AR .
ERA AR AT X 1:50000 B 75 b R L R K kAT
T RN 7 2 A K A (TR T B K LB R
Fi. WEE L AR e TR UE ) o TEER BT U AT
Hr K GURRAHBIFFE LA, 2019 4E F1 2020 4E41; 06 78 07—
ORI 4O A 0 AS B kAL ZS 71X AE S

ENEN ST BURIE  HUR B
alpl o A A f1a
Grs

A

LRI Kt B

B3R ki

l b

SAL T T T T T T T T T
L T T T 1

0 2km 4 km
Fo ms-tmics
-

fiRIk

100 m
200 m

E
|=Rring

FENF-5 5 4Kk = RN
IR

46 = 105 437 B 45
[—=1T—1 N .
0] JeBoic
2 0 5 10km >
S R
39°10° 2010

K 10

T RRFEE WA KR AR AR Z # E B ( Zhang et al., 2020 )

Fig. 10 Recovered profile of the late Carboniferous sedimentary facies in the Malkansu manganese zone (Zhang et al., 2020)
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