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Abstract The Zhaishang-Liba mining district in the West Qinling Orogen is one of the key
exploration areas for the National Strategic Action for Mineral Exploration Breakthrough in China. Due to
the thick shallow surface cover, traditional exploration methods face severe challenges. Mineral
prospectivity mapping (MPM) driven by big data and artificial intelligence (AI) provides a new
perspective for identifying weak mineralization anomalies in covered terrains. However, during the
generation of positive samples, existing models rarely consider the spatial heterogeneity of deposit scales
and metallogenic energy fields, which restricts the accuracy and reliability of the predictive models.
Therefore, this paper proposes an innovative positive sample construction method dynamically
constrained by the "resource-area" relationship. Integrating multi-source exploration data including
geological, geochemical, and remote sensing data, 17 predictor variables were extracted to construct a
Random Forest (RF) predictive model, coupled with the SHAP (SHapley Additive exPlanations) method
for geological interpretability analysis. The predictive model demonstrates excellent generalization and
classification performance. Under a probability threshold of 0.52, it successfully captures 92% of the
known gold deposits within merely 8% of the predicted area. SHAP analysis reveals that variables such as
Au, Sn, Cu, Zn, fault density, Sb, As, and proximity to intrusions play dominant roles in the prediction.
The predicted high-probability areas spatially exhibit a "linear" distribution pattern significantly controlled
by the superposition of multi-stage faults, and an "annular" pattern surrounding the "Five Golden Flowers"
composite intrusions, profoundly reflecting the metallogenic dynamic mechanism that gold mineralization
in this area is strictly controlled by the spatiotemporal coupling of the "tectonic-magmatic" system. Based
on the prediction results, 6 deep exploration targets were delineated. Notably, target P1 was verified by a
deep drill hole (ZK4-1), which successfully intercepted a gold mineralization body with a maximum grade
of 1.24 g/t. The study demonstrates that the intelligent mineral prospectivity mapping framework
constrained by deposit scale holds significant scientific indicative value and application prospects in
covered areas.

Keywords Mineral Prospectivity Mapping; Machine learning; Sample Labeling; West Qinling Orogen;
Zhaishang-Liba Mining District
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PEZRIA % AW XA T iR s A TP 35 (Liu et al., 2015b) , FIAJE- R 2 M B2 St il
it#E (Dongetal., 2022) , Bl &L (Mao et al., 2002; Chen and Santosh, 2014) , &3 EH—
PR R EENEAT BN S A X 2 —. H 20 K% 2010 BT )5, A7 R ERICHUTIRE. B 10k
1B R S BRI 5 B SR A HOR, EX AAHAR R ILZE B\ 280 Sl S35 —Hkd . RBLEH IR
SR, Bl R AT A B, MR nT SR A A br B R ES, AR g T p R i 0 A
NP, FRRIRAEMEEEE ST (10-300 m; Fan et al., 2025), 595 B AT 5 5910 (844 485 19:0)
TEF WARIFE R BE /T A 2 (Cheng, 2012) o U IE AR TN A FENFELE I, (HB X He, Bkl
SRR A R, o TAETHIG ™I ki, TR IR R & A X 4R 554k &

REHE AN T A T Le A 7= SR U R 7T 085 K (Vance et al., 2024) o £ BEH 7= Tl (Mineral
Prospectivity Mapping, MPM) REM% =i 2l & 2 YR HL S FR0 £0dl,  SCBn™ (s BIIREEZ 8, B R IX 4R
W HEE B, (Zuo, 2025) « BN CTEVIRIGE G X R T & A BUK IR E . 7ERW 1 )]UE, Song et al
(2022) FETRIGEA 7 1:20 JFHIERALEESE, LA FIARE T 0 C-A TR 4 T Rl i1y
(I KRR 2 S B RS L A S R e E A, 7R K8 K S B A B fa 7~ = e 7R
SR B HREE, Xuetal (2021) 75 BV AMr&- B0 FH AR T IR B2 B A 20 X 2 AR, 3d it /5 b o
HERPER A IR 22 2 R, RO B E TR HE X s Yu et al (2025) {E) HUE-ERHTHEEH T —
FRA] AR (1) B8] Transformer #HEEM4% 735, FIFIBERE N EEEM R m 7B, ARG 1 Ik 5 R
MR ARG 2R, W IRT T Hh IR S W R D ARG P 5 T A1t 41, Yan et al (2025) 1E
VO Z2 U8 5 30 4l XHT 51 N5 B RTR BB R AR, FRE5 G K ) At i 1 AT iRt XGBoost Tl
B, Rff ik 1 2 U A Ea & R L A A ATE o 25 b, BT FERT BN W I8 S AR
R AN ZI ) Je 3R A T ) B T R . AW, IR R 2 R ET R R (i
KM UL B35, BRAEEAN RIR, RREREEZE L. FHL SIS RKEGBE RSN K. XA
BRI T X HEAN 8 - 2R B IX PN O™ R G s 1) 22 5 vk 5 SR PR R0 () A T, B HE DAVR N 7 [X 35
IR TS RO B S AR PRI R OC R, AT 20 T 7R 4R X OREE BT R et 4R T (A7
Bk

UEAh, TERERE =R RE T AL Y (R R e, A qer Rt s SO BRI ZRAE A 2 1 1S 28 Tl G P 1) %
BN 2 — (Zuo, 2025) . BIABAEMEIIGE EHZERAD) BT, WiEKH —orkgs, |
PN T XS A “AFAE 7 QEFEASD) B AEAE” (R H AR 4 23 (8] 67 B (Parsa and Cumani, 2025) .
X F] A AR AR A 3 7 2R T A R RIS 3 A (R E 2 1 30 ) S RFAiE (Cheng, 2012) , FARR/INH
SRR HUTAEH, 5175 RB-E KB IR AR S0 (R 35 1) ARG . A /2 k5,
KRB RBI PRITE S IR N IR (R IR RIS OR. CREAAESE, 2021) o WIRSEEFR I, 4
Bk 70%~85%M1) 4 JE B B AT T AU R B3 10% KT R, X 88 K RE R 1 A
X 75 B 2 (MO ER ) 575 5, SR T KIS R HL 2 VO M iRk ig e il iE . B il 75 i fe e it
95 DL R A = AT R UTTENLE] CEARAESS, 2021) . IXEME KM K 5/ IREREE . ik
N F735 A B A I SR EAFAEE AR 22 5 o A5 TR AR SO AN [T PR IR TE 22 1) Ot 7 AH R AS R, o e
BRSO SR B S R REAE 2 5 e 28 ST A X 25 B I () S R e, 3 R ) 000 5 SR A A P
HAr5EE,

T, ARG ZE - E XN AN 5, GUFR E — M T “RIEE-TR” S 2 W
WIREAAY R 10 SRA PRI T . HOBRAG 2 JOB IR EE 2R A, MERENLARAR T AY, H454 SHAP
THEFT M AT R AT, B R X — R0 AR AT S AT B 85 2 30 B R AR 2 IR e S AR A
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Fig.1 Tectonic framework of the Qinling Orogenic Belt (a) and geological and mineral deposit map of the Zhaishang-Liba

mining district (b)
ad Zheng et al.(2013)f22; b.3E Zhu et al.(2013)

ZI%1&E 117 (Qinling Orogenic Belt, QOB) s& it 5% F itk @it K. £ M BOL F-alk3& - 87 V)T Ak
KRR Aig iy, 729 E KRR SEA b E T8 A, (B 1a; Zheng et al., 2013). iZ S K 2T
RGBS AT, ZEAFZ) 1200 kme H AR5 KAIE (LA AHE, FHA0H W R80T RmARES B
CiE A, 2R W REFTER ] (Zhang et al,, 1989) o ZI&IE LA 5A0E. KRR OS5 AR
R E AR HR Ui 113 (Central China Orogenic Belt, CCOB), it 1 iy R BRI -1 & LA K& 2 1
i - it flf 2 PR A A AL T 2 (Doong et al., 2022)

ZIE&E I EBEAT T 3 MEE B (Dong and Santosh, 2016) o H—, ATFERLHEL (K EHAL—F
T Ar-Pts), DUBFEEFEIIR S AT, RIS ALK (Bader et al., 2013) o H %, Hioc
H AT AR (P-Ta) B 338 LB BON AR J(Ts-0 ) BIE L JE B B, 4D 7 2B Bose-Fti i 55 - il
ML IENE R, JFEEI SO L 2 5 R A MR S5 2UE RGN (Li et al., 2024) o IS L 4
ER CHPERZAR) KOS AR A —3, AR R RR A E A B A P . by (k-
ZRU) NFERHE. LB BIEARBIE | ZR I 1L A FB 0 A D U A% R S A 1= e, TR RCE BT
i) 2 J2 I8 ORI R M v B R BRI M aE T . =, MR AEARRIR(0,-Q)HE N N H i Ji Ak
BB, AR ERAE AR RSN b I S 8 TR SR A P ORS00k, 175 A o L 2 0 v D A e Rk




TR WS, T VG S X ) e 30 9 3 521 )5 (Xiao et al., 2019) o A2 K P Ve 3T R 1y
PRGBGSR RE RN FEMA, ZR U 3 1Ly 2 7 9 00 At b o 2 ) R 25 A B 5 A 38 R I I 3 22 %
P Mo 2R 0838 LA dE— 2D Ry R AR RGP RIS EL (Meng and Zhang, 2000)

Vi Z20% 38 111 (Western Qinling Orogenic Belt, WQB) AZ& &1 Ly 34 PH 4 B¢ (Chen and Santosh,
2014) o HALLAZ WG & 1Im Mg & 5A0E—Ib R0 Bl ARG A G FLRg AR J8 35— fmg 4%
Gt 5 B — A —H CEN SR I s AT L PE 2 I WL IR, 5 SRIA AR Hi— R RO it
WA WARZMHITRERS KRB, TR 2R IIMEG-A RGNS R T &-8- e E 2 S mE
LEBH . XHNOKIEFE. B, 28 E SRR - B G R E AL, Rk e R &
1 1200t, BN ERE S R BT IX 2, IRy “HhES 7 (Mao etal., 2002) .

1.2 BAFRREL-FTINTEX

FE -2y X AL T IR LA P (& 1b; Zhu et al., 2013). FFHESH (EE-RIL KD,
G AR SRS RV L S R LRI R R g (g ih-mCAR I 2D SRR R X b i B 4, FaEh
TXAHZRAAET IR B ) PR R GEFEAREE, 1998) B4 X HFE )= DL L
RN ZEBRIRS . WEAEE, DRRESHE KO SERAZIRS R AR R-—8 R
BRENT, SMENKE . BRBCE . IRBCE . A SRS Mo b e s . EISCHIMR ANPER aR 2. JBED
R AR DLESIAIBER BB 2 BHE R A s Rl “ T &Ae” B8 Ch)IlL Boz30. [EIE. ARl
MFE) DR KGR G MRS BHER INK S T RS SMEAlT BN MK B4 1-5 km
FIFE O HIRAO A - A Bt KRB R A A, SRR A AR 4N (Zhu
et al., 2013) . FHiREEA U-Pb 4 EE AT 203220 Ma, Wil R SEMEIESHFE, 0 hiiE—5hE
TR BN 2 A RGN, IS XN AT AT E 7 EAHE S (Zengetal,, 2014) « KNHIER A,
W — B ThE B S ARG 4 455 TR 2% AR A R R, TR NW [m) 30 b i 208 B 2R KRR — Wi i &, FERE
FEFIEHER , B9 XG4 (Zhao et al., 2021) .« FEMZEHIHZRBA 551820, S1RE%
W S SURARIE B N BT VIR, A RRIE S50 iR il TE 5 A (A

WX M NW £ SE KILT 2 40 (94 t Au @ 2.88 g/t; >8000 t WO;;  Song et al., 2023) Ji£ JLIN4-
B (>5 tAu @ 3.72 g/t)s BIREN (73 tAu@ 1.95 g/t). HIEH (9.8 t Au @ 2.05 g/t). ZHIEH (115.8t
@ at 1.89 g/t; Wang et al., 2025). 4 114H7(20.1 tAu @ 5.43 g/t). L REN (148 t Au @ 6.67 g/t)%s 42 ib4
WK (5D, RIHRHEHEIEER 300 t, WEHOAIR (2 4L (B BE## (Liu et al., 2015b) . XP
WA RHIE B AT 22 57, (H DASR R MB35, FLORRT DLINERAT S D7 804 ST W Bn™ A B
KA EENATE, Bl A BASA. GRAMFHA, o XEbEaIR. 1A
KILLETE -2 BT RDIRGE M) . BRSSO 0 AMiE MR GUIRMIE OV K S, A 22 fUR. %
BRI TS . THCE LA s s RO IE R g ik- R igiE . R B 38T
oy BIMb. BabtHMb. At BRI SE AR

XA EHIRI P BA R “MiE-5 k-5 27 DG RAME. (1) XM NW [m) W8y 5 25 &
WgiE, MR NWW A, it EW [F] 82 5 0-Ia b 8T D)y )& 2R FI A0 a0 52 sURE 4k
% BB AL, R A A 1 2 IR s R BR 2 SE A E A E BE A R AL . (2D S IR 32
DATRER. ARRKEZBR, BXNHZEERATEE. 7S5BS RHERZEDIMC, ks &
JRRb A THRCE PR ib BUBCE 55 70 5 PR O R G B A, AR T A 58 5 R AR 5 B A R AR T
JETEME BN B Y], MR L0 By 2 (R Ry IR BRI, O BT SRR R I8 A RIS SR A 1A
A RIE 0] B Rk S At IR R IAEE, JRAERAA ) Au-S SV RITE. (3) HS “Tia®
e EAEW AR &1L, BURESHIR, BIORECEER . U XN Z KB KBS
NI E RARBEENK, BN KA AU (B e T 50 ), (HRKCE S0k 34 T [F — i
W, WEIR S R A N A A, A RIS TR A T R AN A



BN R L], XNESTTREN AR (84S) EHPTE-5%E+15%02 8], fon HIRIEH 51 E
IR A HIHFE (Liu et al., 2015a; Wang et al., 2025) ; i AR TH-ARE . REVEAR R, HA RN
TS A KL R AE . 5L, &0 R0 RAMRAL, KRR (Liuetal., 2015b)  i&E117 (Mao et al.,
2002) FIA AL 2 4, ASCIHRYEHRZAEE (2014) FHL D AR &N . Sk E R R E
RS R B R E B A R AERE =B (4 216~196 Ma; Wang et al., 2025; Weng et al., 2025; Qiu et al.,
2023), X HIIEEEISCIZ A, ZRUad 1Ly H - ok AR ) G 4 S A R A e e, XA R
B JZ R A SR ERR A A K, TR A AR AR T EORIAGE, B & Au. As. Sby W A
EBRENCE . BRI ESRSE 2R E AL, Ba AR Tz R~ R WiiEd 5250 Oy B, 2
R ) SEUE IR GRAREEE), S ES. & REE KEK-E R, T Au-As-Sb-W FI0H
ENETIE »

2 BuEAE

AR X 2 1:50 000 Frvi: g 28 &, AR 11807 km? o WAL T PHZIA % F-Z5 8l 41X LAAE 1:50 000
X . B B A R TR TR A A A L Al B S AR 5 ] HhER b 2 S R SR
CRJE: www.ngac.cn/)

2.1 RUHNEER
2.1.1 WHREE

B2 HAERAFEEEEN (). WESW (b) AKEEE (o
Fig.2 The geological predictor variables include intrusion buffers (a), fault buffers (b), and fault density (c)

WAEX A ST RZ “MWik-E k5K BREEY . A3 E FEUPERK “ et SaUaRmR
ALERIEIR AN, PUMGRERKEICE . A S A KAEREMARTEN, ERIZI. hIILE KR
SRR DA 2RI, el SR, BURSEED, R B @I R . BSR4
TARRAE PR AR, BOUE TIXNEL NW D8 T RS- R ISR S8 R NIRRT 2, Wi KiE
EIGRIEAT . G0 SHIEFRE VIS, TR SRR iz, JFERRATIL SIS IE
AL A A ] 5RO 5 N AR i U K 5 s B RIS P R, A ArcGIS £ )57 1B Fh L 1
ERRR G, HIFET A (B 2a). WiEgE (K 2b) Rl (K 200,

2.1.2 HbER{LEE

IK RV HOER AL 2 R RES IR e R M R EHR A R ER . S EEEE.
AR R DU HOBR AL 2R S B E — . oK R IR B8 4 R e FoR D, P2 4.28
H/km?, 3t 50605 1 (B 3). FEHT T Au. Ag. As. Sb. Hg. Pb. Zn. Cu. W. Mo #1 Sn %% 11
FieER. FoomMAR 50508 Au SRS R PRI ek, Ag RARGHEIEE, As. Sb. Hg
KRBT 5081, Cus Pby Zn SRAKIGR FRIGE, W, Mo RIS, Sn KA A
S TR R IS IR A9 Au 2 0.0003, Ag 4 0.05, As. W. Mo 4 0.5, Sb 4 0.2, Hg
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Fig.3 Distribution map of stream-sediment sampling sites

IR R L B, AR TT RS EESANY—EE (G, FHITRIAFIENHE
TR o A5 FRCa xS B bE A8 (Centered Logratio Transformations, CLR) JHERTGER K& RN, SR F
P S B IR (B0 4 0 3R HEAT 22 (R4, REICR A (B 4). 8U2RER, FuRmH ok
B NW SRR SR SRR AT, 28 [0S SR 5 XA T BRI 2t [a) b sk Hh e Vu LR A R — B, &
W R 27 S 52 X IR - T3 Bl S AR S BB ROBE R il 3k — 2Bk be LRl R 70 Al L,
WIRZIETE Aus Ag. As. Sb 5 W IIERE XA, [FBXM Pby Zn. Cu. Mo 1 Sn FIAHXHMILAE X
AU SR R S & S PR VIR St &/ —RK &8 (Ag. As. Sb) MEBTRMAEEMEE. As 5
Sb 38X NS AR ALY 5B R A SRS (BRI RR R AR - A RN S B A AR
B Ag EE SSRGS EREET MRIE IR, REIH T 5t a8 & RRHMEMAHR. W tER
FEA A AR 2% rhm] e S B v B T IR PR BR AL 2 R R Atk BRATR i JC 3R L 20l 2 B8 AT
REFEURR R ZE . SR, 7EW XN, JLHZEEED, HISHE NERLEST 1S [y (CaWo,)
FEAEAE R H4FAE (Song et al., 2023), $7x W AR AT RENE A B HGBE Sh ) — B r TR S 51 il .
1M Pby Zn. Cu. Mo M Sn "B 5H LA RIIEE - . WA & 7% 7 sl LG R 2 B R A %, M
TMIAE S 8] T8 o0t 0 IR 8 AL B A $R s 2 U R W L E
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2.1.3 EBEMmET

M J5-2A (Sentinel-2A) Z 6% AGME B BREWE, HARS IR e E S 4 iE, RgE
U e N B G 5 B R B MG R SRR AE . PHZR I M IX 398, FEAE 55 (Fan etal., 2025) , f%
G B LA . Crosta 28R (Crosta et al., 1998) 2 7ERAFZIX P2 AR AR . 2503k Crosta £ ARBEEH X
W IX BB EE CRARIESE, 2025) , @0 B GRS st B (1 A 2 AN I BedEAT o 7T, fg
g faiit . POEMIRI MG (Fer). ek (Fe2) DIAFREE (OH) MR (E .

TG (FET) = f(f(By, Bs, 2), f(Bs, By, 2), 1)
=G (FE) = f(Bs, By, 2)
FIEMAR(OH) = f(Byz,B11,2) A1
M, BifUFE Sentinel-2A WGHIS i MEL, (4, B, )IREXPIANIEE A fil B #4700, B3I
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Fig.5 Alteration distribution maps of Fe** (a), Fe** (b), and OH™ (¢)

JEILXT Sentinel-2A Z G FAZIAT KARIE . PSSR, RBICHE S 0 P — BTk B, 4R
JE R SHER) Crosta BIARTRI =M 8:Ge (Fet). kY (Fer) DI FEHE (OHH) MAfER (K 7,
PLIB 7 B LA T S K — I SR BEARRAIE . DA AF AL R, GBS IRFIA AR LR = BR b, 2 6E
Hz B, Sle b SOsgn &N 3, Hu WG B 23 18] 70wy Re e 52428 T e AR IR 77 R
WPE S (Goldfarb et al., 2001) o EZ4H#E (2024) 3T GF-5B 2 Hm e il Bt xf 15 2204 2= 3003 111 7
SN RS PSRRI AT 5T, IRAIH A bE. ZHEE o8 RGeS ET W2 B A E, il
2200 nm Fftir AI-OH "RStidhr B KW R A X A st S5 2 Ea o b, Kb 2B 20
T RMIE, 580k RENEY), Maa N EELE Tmimii ARy, SRS AR & A5
AEHFAE . BRI 1) S ARAR R BR85S S 5 FEE R s I AR TG B [, R 4Rt 4 7% 18] A 1)
PhnE. SN ERGREERIUCASe A BB Fe RN WIS B H, MR R R 4b T AR X
BRI, HRT Au-HS ZEMHITR ST0E; —MERE N DR SHE S5k i E, £
RIEA TR TER A AN TR, B ERHR RE, R TR R A7
fEo 25 b, =ANERGL. TMMERGL AR IE = LR G T il A AR S S0 B AR 0 R iR o e R AE
DI TR AL il S R RS B

2.2 MXEE

1B SRR IIARE A TR TSI AL if 52 14 1) OG8RI A2 (Zuo, 2025) o IEFEA (Positive Samples) X
X T AR LIIX I (Carranza et al., 2008) . i b, REEBEKLFITRM BN KA GEVE N ™
EX ERIERRSS . SR, BA RN IREEN AR, 8 RA b SORAN R IEFEA (Parsa and
Cumani, 2025) o FIHT K D E € G briE IEFEA ) 771 208 1 AN [ERT RIS 7 10 Bt 4 o 22
AR AR S (B 3 A B 77 TR, BTN A HE DL B SE AT A A 1 Ol . T I Rk, K-
R BT PRI IR N IR (RO R FIBOROR. CGRRRAESE, 2021) o BRIIRUEESZ 2N 4P
D7 ZR A 20, — 7 T PRIE B R R i 1 S A i A2 55 R i B N &R b2 2 AR
FEI M, BEAEREER . BhAL5E TR BG N, EE 6] 7RI A AR R, JR8E T IR RS R /N
Rlt, FEFRE EREAR SRR h TR AR H DT A TR (BIRHVE B, EER . L5 TR LA™
EIEENB RS, WA E, BRI RIS R .

iR A (Negative Samples) ARFRTCH MU 5¢ X I8, HH T HhER AR 4 X SR 0 R FEE DR, P
I “TH X" S2hr g “RArEX” (Unlabeled samples). FUREA A RARAE (RIFEIEAE FIBRART IR
FRICATREA) & S EERE RS N 1K) Z K 2 (Zhang et al., 2025) . & Gufd F 10 77524 S 4007 IR (IE
FEA) Z AR FAE s X, BENUES IEFEARSE A S ) AREAS . Zhang et al (2025) $8HIZ 5%
FEAERRZETG Gl B, BIDREHE LE I S AL X AR R HUAR 1o 7 SAOFEAS, A2 A4 /)N & Tl X 1) T AR,
o SIS AR FE RN TT 22, )95 Tl &5 SR %) 2% TR 2 1k .
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Fig.6 Schematic diagram of sample labeling
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2.3 1HBE

BENLARIR (Random Forest, RF) HA X & 4ES 2 U5 A9 8 R I I&E SR /) (Breiman, 2001) , fE
% [ AL PR 5T . O ERAL SERY PR S 2 R AR B, SEINAECE I = RS, RO R RERT 7 TR 4
N &N 2 HidE R R &3k 2 — (Zhang and Sun, 2025) . ‘& 3T HBEREE (bootstrap) S FEHLEF
TEIZE FEAe) 22 BRORSERY, il i 88 R SRl S L 46 L, ZE PRI AL 7 2 (M RN 5, M
M B A& RRAZ AGRE 1 SRR V. LAk, RF TR ARk, Refs % 8 AR (M JE4 R &,
FERT e A S A R A S R S . T 2R O /AERE ), R JEFEE (Gini Index) TR A
Fan/ I

K
Gini(p) = ) p (1= i)
k=1

~ik2

Hrh, pe BFEARE T kK B, K A8,

AICRHT 500 mX 500 m K/ 334 X270 IIHEREBT FEIX Kl 70 69268 AT 170 I AL 25,
TR TTAL S 3 M ER CaRZE . MGEgEr. M%) 11 M3k TR (Au. Ag. As.
Sb %), 3 MREEMAE (ARG TERG. BRED) 17 FIARE . B 790 MYNGRFEATLIE 7:2:1
Ry N RgE . MR MIRIESE . RF SR MRS R AT G 5 a8 KRR T VA0 E RIS H,  IRIERE
RUKE BRI R B By b s G A S50 BN n_estimators=100, max_depth=8, min_samples leaf=5,

min_samples_split=8.

3 GRSV
3.1 FMERITEMN

RF FERYLE Il 2B AR () TS 240N 0.976 11 0.944. A T AR [ 70 2K MERE, R A2
# TAEHRHIE 1 2k (Receiver Operating Characteristic Curve, ROC) & H i 28 T [ 1 (Area Under Curve, AUC)
PENRBEEPR . ROC HIZLMERIAPEZS (FPRD JAMEAAAR. EFHVEZ (TPRD JNAAAR, e B S
TULEAS A BIE T FBURE 5% 7% (Rodriguez-Galiano et al., 2015) . Z55 I8 (] 9), RF M) AUC
{55 0.987, H ROC Hh£efr B B S AL bRl A b A, B BRI HAA 00 B AL A e 21 A0 R 47 vz A ik
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Fig.11 P-A curve
Titill-1 AR (Prediction-Area, P-A) [ £R 4 Hrididt v1 AN IR 22 BB R B il i AR o5 b 588 S
IREEBIRI A4, kTR %] 5 (Yousefi and Carranza, 2015) - ME 11 nJPLE H, RF FUMER R
WEN 0.52 BF, FMIHFE XA 8 FE X R AR 8%, HIMINEL & T 92% M CAIEH K.

3.2 SHAP ATRREME DR

NT v BRATLAS 5 ) EE I “BEFE” RN (Reichstein et al., 2019) , FEH&TF TINS5 5 1 57 mT gtk
K H] SHAP (Shapley Additive Explanations) J7¥ERATIR A0 4T. SHAP J7iZidid A0 2 Y i3 (Hh
BRYIER ., MRS BRSO B REAE AR B O TS A A A PR TR, ReA AR T WA
BRI ST R S MR L IR RS A B K R (Zuo et al, 2024) o X AR ET I
RIAENARAL 58 B PR PT AR 1 S, o DA TN RSE HY 25 550 B B UE 8 X A e 4 Kl 73 P Jog 5 R PR SR
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Fig.12 SHAP beeswarm plot
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NW [ #4332 B0 B 7 EJ SRR (29 220~180 Ma) Hh [ 7850 v R B BT A4 i 3 g 1 AL FR 2 R I 4
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Fig.14 Gold exploration targets in the Zhaishang—Liba mining district, West Qinling Orogenic
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