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Fig. 1 Mineralization model of the gold mineralization system

of the North China Craton
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Fig. 2 Ore-control/ore-forming structure association styles of ore field scale (a-c), deposit scale (d-f) and orebody (group) scale (g-1)
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Fig. 3 Tectonic deformation stages and evolution in Sichuan-Yunnan-Guizhou triangular area
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Fig. 4 Structural graded ore-controlling mode of the Huize Ge-rich Pb-Zn deposit in Yunnan Province
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Fig. 5 Spatial distribution of ore body of the Maoping Pb-Zn deposit in Yunnan Province

GRAD MG, 5 1 22 e A o ZeA T -
HE, ERLES, B0, fHE BEFE P
AW i, RIS AT A5 6)

138

1.1.4  RA M K" AR A AR A% o9 125 VE R
M e 5 R e W) A A AR T, PR AR, T
TS PSSR LB, S AR E R AR IR Bl |



FRRF: R KRB B R R

05m EIESO NWS80° / 16° SW N qz‘ﬁjj%‘lﬂ:ﬁﬁ %Uﬁﬁiuﬁ&

WiZ4E,: NW70° £ 80° NE T o 210°
RIS
WFEE,: NWS0° / 65° SW \4 03 \ ‘71

O AR =5 =
QR LTI / / f
O LR e

o’

QU LRI HE |0, X0

GFHLE o
@ H LI N ?Eﬁ%ﬁﬁ N
OB 74
0,
\7 7
@l b @L
o N

blaﬁj“jiﬁl*ﬁ EJUITFE%)T - [&ﬁ?ﬁ%%zﬁ IFEJ'J 1E 37718 Wi J
A I % tra[ =] i It Z 9 T) E 9%;”@ PRHET
Bl6 RRTFHBET IR Fis WERRIE (o1 02 oy SHIRERRERSy, Pl ER AN ER ) )
Fig. 6 Sketch drawing of F;s fracture in the Daliangzi Pb-Zn deposit

T B At A7 TP 3 py 25 6 22 () S 0 8 i DRI, BIF S ™ R 8 X S S R Sy ER S0
BAT S AR P ERAE L, SEPR EMEAENLRES R A LER T I, I BN R R 0 M R A -
Y EEAL, B RES R AR, SRR RIUERT BB (B AL 2A 05

P IEAT IR A W) 2 R 1.2 W& “ Rim " TR AR T &
JAT U A S AR v, T TR IR LB Uk DU ZRA R T 1k (8] 7R 2 B R A

PEHIA BRI 2 007 200 3, MR RIRERAST F He s Tt B A 352 0 S, 6 HoAt Ak

FRMBER A, (AR A" PORR R AP T RIS NS 59 L 1) R Ao T APt HA

W, S BORWE AL R R AR, Wi EEAESEAY, HORE T IS | -

FWETE, EEOCTEMBGE N B B A B A AR s R AL SRR IR AR R 2R B IO,
PR, HERAL AP SOACA R R AR S A R IS AR TR AT vk

E A S L e 1/ 587 & I (SR A AR ) 12,1 7| (k) Mt

2V 3 FIRE 35 RN A T ) (4% i) R 1E I )2 A A A PR AR TR PSR T 5 sl A, e T

G, 22 5 A A ARSI, MRSk s A T R R, T (R ) A A
FE NG SRR LA, B Rt 7. BT /E i s 1 R 7 ik 2 —, HAT5E

5 R A

B R B T M 17 ) é@%ﬁ%ﬁ%@

P2 4R T7 1)

R R AT A AR T %E%%E?%ﬁ

Fst MR R A e

HER BRI R ) EGRE S
BEHRGE  MORHEE . oEES) P Hie s A A

RS

B 7 SR PR B AR S« U5 =07 $ew Jr ik fe e
Fig. 7 Flowchart of the "Four steps type" exploration method for localization and prediction of concealed orebodies in hydrothermal
deposits
139



Wi AR

20254F 44l B3

A B TR B A0 BN

SR 7 2 P S A S FE A 1 A 5T A S
FAEAT B, AR 22 o i 2 4 T A AR TR g 2
(BB AR, T H R (iA) b R h . il ot
BT R . BN R AL S A
i, DL A S R T AT )2 A R A A T
BT . MR K AT T A ERALAE L L AR AR L
e TN e TR Y QT TR I IR TR S

B H (B A ) A8 3 AFF 9% PN 45 2 B A 45 4 335 114 T L]
% BEE 1% TR R SR &
SEIFSE SRR TH (032 SIRRAE . g2 Ve 4, JRE S i R
P . R IR | R R, B R R R R
YR TS AR M A () LG . A A a1y
FFAE S T i A A A R (i), 454 IX sk
Py s (ol ) s Y A s ) OIS, R S L B ) s A
R, R s s ML, PR AR A TR
122 ME—4RT EAFHEA

B A S B R A M P, AR A
P I 7 VR T sl i T, R B AN (] 4 s b Jo B
B R PAL A SR R s 7 W) T2 A | 28 RN v 33 7
TE 5T AR RIZEARI &S A A A 0 A A i
BRALETCR A A M ERE . s 5 15¢
PRI T KU i AR A S S A v . Rt
A s~ AR A A 2RSS, 1T DA BT R 1o — ol A 5 AR T
§ ., R LA, RS B AL 2 5 GREE T,
pH. AR HLA Bh 55), BT ba s 0 o A 1 — ik
AR R A U IR ST AR, P A A L kAT
R, 48 78 Fa) 1 458 5 S TR A Jmy B PR (™ %)
(1423 i) JR A LA 241

A3 — A AR A AL R 32 R T AR
(1:200~ 1 :50000)3FE", F550H 4 L1, O
AR AT X PR PR 5 A A A0 AT, e A
SR b= AL I NE LI A bR AE ey S WA R PRI
F . OPGRIARIE . 5 PR AR () 25 K H
Y4, THIE A A e R AL SRR ED 41
ST IR (7 Ak ) M 9 745 1) 40 A B 5 4 18 (0 D6 2R
AL AT DA LS s 1 ) i AR AE . R s Tl AR
AHATHE o ARYEAL S AR A A EIE . U R A
A RAE 2550 43 F s — T AR S A A, I HE BA
B, ST APk AR A S TR [ 428 A B AR, 4
A AR AR AR . DRR AT .
T B SR 1 5 b AR A A G B TR AR, AR R HR A
(M-l s tRABEEAHER), BER
WD 5K . T EA AT LR R BT
140

“AR I PR SRR A, T8 AT LRI WA 1 R
“RREIE
123 M

P bR fh 2 Bl B AR A 32 R R s 1 i PR TR
K A Rl A 5 s S A AN HR AR B T T2 N,
B TR AR s A= 4517 g IR ST
T H s MR AR A AR R (1] 8 ), IR
TE TS BEHVRRDT IR . W B PR R IR L BV 4
JH AR s TR e A 20 @ it
XEHTVRED DR PN LY (1 i 545 A 1 5 1A T R L
FE, i R B F50 87, £5 48 T Fo A Fa 2 07 f00T
RUA, FEARYEIL S5 16 B S 2 A U, W T ik
A6 1) R ER 7 )5 [) B, AR 7 537 R PR REAE,
FEH 88 ~ 100, 100 ~ 130 HhHRZE [H] ] H PR 4T 1 4
Ry, 2 TREIRTE, BUS TR AR RCR . S s as™
23Xy TR PR RS 15 AT, $2 00 T Bk as
PR IR, JFES S S R k2= 0 R BUSRE
SR, BE T ST R BE XA 3 AN TTEAG R
WX, I RS TR AL T R A B RE
1.2.4 3sk4p 2 EHIK

BRI RB AR B AR iy ” 4544 S AR 1l
WA AROT 5 (EL9) o 5 T A TR . X
R RGER . LR . &R N T HURIR . Sk
BEYUIE ) A2 RS . AHIER DA X S8
T HP ) R R R R A RS R B I 4 s ()
SR A B TR

(1) A B IR

Wil 5 73 A e AR R 2D, R RS B R I R
PRI EBL 0.3 ~ 0.5 km® IR Y ks )
PRT LR FH T R b 3 BT Rl 43, DX 7 4 1R )
TR BB AT ESE . WTERCAR HL X A2 55 DU 2
™ M DX A R R ) R U AR O
S, IR 25 A R VRS 0K b e T IR T R
FFRALES 2, 72 R B AL T X AR A8 2 ) 5 4 7
TE B A AR AR, R4 T FRm # X P

T R R B B R R AR AN Rl 2
[, ANFVA AR A Z AR 22 52, Bl A bk
(B 4) i B 38 sk v B T 12 Bl T LA BT 5
PER PRI 2 R 254, JETT 48 S 400 o anie il X w4k
TR P B R (AR

(2) kG B 30 By 4 s Tl sl

AR AR BT X RN LA 2 B A 22 R
A RIRES A B T4, iR T
G 18 o A7 (Al e 2 B B AR AR 1% K L 491 R



FRRF: R KRB B R R

BRI

| W R | oA

l

F 3~ A ] BRI HE i PR 4 b
HEHIRICEN | > | i
l SR B
JEE T AR A T G e
A R AR PR S 2 ) At AL
P SR A S
- ‘ TIIA R AE 288 554
l HEBrER TR AT S 7R
) . . HAR R V& 7 R X
WA SEMEXE | 2 eyt
1 ,,
IR B E AT 2/56 I B 15
| TEmERESERRE | _HAER TR A

BARBSEN
[ b . ke e |

v
oyt AR A AR
FhRAE TS50

P8 it R Al 2 A R T R A e

Fig. 8 Flowchart of tectonic geochemical survey technique

| FH |

DX S e R

-
B AR T

ngk |

SigE |

AU A

A i L

Jo HLTH |

\ 4

WA

LS GRS

SIRTAT
M

RS ESUIE
REVIE

| et

| W R s L |

it ) -

19 HupRPyERA I A PRIBA B2k

Fig. 9 Road map of geophysical structures "end" exploration technique

Tt o ZITIERDE T G BT PR A s A 5E 7 R X
FIHABYHRTT 1 (AN | WEVR) Z Al TS 2
SR AR, T SE B T IR B AR AR A 2 £

JICR D3t AR 2 A2 ) LA A T ) AR I, T HBER
Py R DT 1 Al 48 R DR M BR Y B R AL, i it 22
FE A (4 ML ER W) BB R D7 12 BRI 5T, S RAL A
TRE A 4 1 A 80, e B kg o

2 AT SRR R S R

FEYIEE 17 0 SRy P AL Ay RS 1) e B e B A
FIFRAL R AR )3z #%, il A o BT AR SR

FERAIE “ AR” B8 NI . PRIIL, B AR B < AR Ak
N AR BRI A AARZE  (LFE T L
POFFIE . BT AR X A ) 38 AR i 1 52 i B ol
W IR K" i oy PR . AR AT LA B R
W BT 4 T SR ) ok AR S L 2 A A IR AR, T
FAT LRI 38" i) A e i R e
2.1 HWH mEMHARAENAZ

AT AR PRI SR AT I A AR S A5 5 1)
AN . EEASERE AR BT B AR S
WYIBORIE . A AR R iE B R AL AE N 25
2.1.1  RARRMER

IR TR LN Y N S AR e e =31 R N 7B X s S

141



Wi AR

20254F 44l B3

R4, BB T A J5T (%) B 5 T DA e b B AR DR o
K, M TAERAEFIS KPR, ik B A0 5t
T FAARE R A E S A, AN, ZEEEST R T
VYR R FEVRE IRAEAERY 2 Fh SRV A hoK
WENE TR, AR AR, JF45 G K/Na,
Ba/Na ¢ Rb/Ba 5§ [UAEFRAE, FI Bz LK ik S
i Hb i ARRARL, I 52 3048 5T LR 2 el A AL R A4
A BES 0 AT A 5. XTSRS BT T
A 7 e 28 M DX R K R R R A O A o
R BRI B AR Ry A i AIRER B L IR AR
B A, WA A A IR . H IR L (R Y
AR AR S A XK AR A, AR S B Y Y L
T4 4 (Mississippi valley type, fiiFk MVT)H K,
212 RAFARBBA R R IR

BT SR AT ) S YR R AR SR
IR R EE NS Z — AR5 (L
HOUE . W) R G (S bk a5 4)
G ) (57 28 450 A7 T B R (5 B, 1T LS T
T TR RN S ) SO R A EE R, NT A
FIHZE AR B B 0 A S kB AT 7 40 A
SEWESE, o T 2= 4 B, WA
LIRS A vy V1= I A s R GIBU RN N e SN
Frl VEERT BB Az & COL AR AR F
i, S IR AT RN T AL, TR
ST 7L R RS AR B I AR 48 22 4 JR 0 IR 114 Jik
A W) A S AR B AR, A BT A 2
KoK, IFBEE A AT, KBEK LGB & . o5
VORAR /N TR S % % UK N ol 5 W R v a7 5]
TE R AT LS SRR B (a2 ) B 4 (kg
B RER O INFE | SRS ) AR AR 0 I
TR, B ) AR IO ok — Fe SR 5 2
B A5 (laser ablation inductively coupled plasma
mass spectrometer, i #X LA-ICP-MS )43 #1£ AK 1] LA
B L AR R A K, T LA M A A
WA B IT A B RS, BT RN m o PR
T A LA O, R AR AT o) i 04 0
PR TN B FI A g rh B AR 2R IR 4T T LA-
ICP-MS K553 #r, & BRINEER A i A AR P S
WA Cu, Ag Fll Sn &8 ICRK, 19y i fa 14
s 4 Li. B, Na, K. Rb, Sr, Cs #l Pb 550 &K, 24
B TC RS, A A0 1 A AR R B4
F A ARRE, 1IN R N A A AT 8 A7 5 A
WS I A e R B a4

[R5 25 ] o3 R [l 28 R PR R 2= 2 b

142

K E R Z4U4% H, O, S. C. Fe. Cu. Zn, Mo, Sn
A TR [R5 24355 Rb-Sr. Sm-Nd. U-Th-Pb. Re-
Os. Lu-Hf Z[m (i 1R, ZHU 7 @it 5t 1|
VU R HE X KRBT IR . RE IR 5
Wi S50 0 PRAY Zn, Pb. S ZE[RIA 2, #iE T
DL PR A A ) SRR AT A A PR LA AR
Bl ARG G2 MR W, Sn S84 07 A T A B
S, WU S0 3@ it R AE IS ) 2 4 /AR Y Sn
[ 28 AIF ST, A Bl 1 24 AN 401 808
Sn Al Z M 2R, 58 A cE ]
DIME Ry B 2 ARG R T8 AT
2.1.3 BRI AR IEHS BRI

AT S AN ) B B BE 1 it A AR ) 4 R
EWEIE, W A RUBR G i AR s B S Ak .,
EFRAAET 9T T PSR &89 H. O [Ff7
R, IR IR AN R B A, B R RK TR
A T C RN EFFRIAN, C FER A TR 7
(7R SR oMt 22T S R I, S 2k A [l A
JZ, PRI T B B S 2R . ZHANG %51
X2 PR RS T A i T AR R B Zn RS RIS
RO R (E 10), B ik th R ik Ria %, i
B O Z0 1 RS A T A R A R

AR, BB TR RE 0 K, BUEAI B £
LT3 E B e WA e o S T S Y T N N3 A
5T e 2 T EEAEH, v DY i
B o /W B F 2 OARRIT
s QA BR2245075; @ RT3k
FHA BROCAEL, A EE T T 4% FL I BYEED PR 1% 1 — 34—
T~ DU SR B 1) ™ B0 ) 2 BB RY, R AL
FAE T B F AR s g 72, o it AL ML 1 4

0%Zn/%o

0 0.|1 0;2 0]3 0]4 O.IS 0;6 0;7 0;8 0;9

2400 F
2200
£ 2000
il
E 1800
1600 F

1400

1200
0

10 15 20
0*S/%o
10 SR R A T BE Zn-S [ R kA )
Fig. 10 Zn-S isotope correlation diagram of different middle

sections of the Huize Pb-Zn deposit



FRRF: R KRB B R R

JERAERE™ A DIE R R

[R1F, AL~ >t ol U T A a5, Al
fin o ) SRR BT EA A R A S e, A
Bl Z B BE R, LAAE S0 ™, A £
BT A PRBC N 2 BH 50  BEA PR A8 U I e
S B KRR T BRI AT R AE S T HLas
2 B ZE I I3 BT 5k, AR AN TR PR 26 2 B R
U TTRARITSY, HES7 18T PRSP S B 31 141, H
T HBAFRIRCR

PRI, i A ) 2 A )3 3R R IF S et L, &5
BB ANHLAS 7 T , AT L i . i
00 R B KA PR IA 2R Y, iy EL AT DL 78 i
TRARBI RS BB A, G20 20 i B A
B R A A e
2.2 RRERAEX B HE R AR

FAY 3 2 WAL A% B4 [ I 7 R S ok T A2 Wi g
SR PR 2 AT LA R AL 1 ) U £ P 45
FH AR A A T 5 B A A S P T
KA R, ITAT B M AR I e B2, oK = R o o
O WA AR W I, AL R R A 21K, I
AT LA A AT AR, AR W D
B TINFL BRI S PR AN A (98 0B R AT AR Y i
F ] LUK QBT 0 A0 7 FE AR T, 7 HE K 2R
Fa A R R AR WA S38h, B i A
Oy AT ) Tt K R 14 2 A, B A I AN SR XL
E A
2.3 R R RimTE S

S/ S Bt A3 % B4 e M PSS D
TEAFIA T, oMl A 0 B 1 2 25
Z—, R Y o3ty S R LA AL 3 R AL (] LA
28] A MU A o AR ) AR B
Ao i R A2 B G S B 2, R AR () 43
a7, SR BB MR AR S o R SRS AER
A FARSAT 37 (A 2 B — P Bl 22 T 7 9 25
R, X AE 2 ARG I 15 RGN — B
(SN T R N Nl B G s P s s
Hay 3 L1 A (B ) T, O i AT 2 fLn
TR slIF S A A R AR, SRS I |
TMHH N BRI B REER L | AR A (4 22 A0 03
JEE PR —DUUE A R £ R, (AT S
WIdLE | AT 0 AR S 1) R [7] 2 A 3l R

BB 57 5B G bR ) 5 R R B A o

BIEA R, ZE R, X445 TERF Y
R B BT TR AT R G R B, X L Au,

Cu JCZE HA M w2 vk, W 75 M Cu. Au, Bi H
A XEFRYE RN TR0 R, RS BP0
PEAL T IAVEET R & K, FR 1k oo [ /MR IR &
B R REE AR VA AR L REA A - R R A A
LR AU ES, B PREE A P I SR R AR,
TR AR, HAA B B i R IE () 11), S T4
GO B R RAR AL T 220 B AN A
IR0 A i T A 7 B 2 G ) ELA 434 31
FEHED T 20 AR AR TR AT BT B B e, S
TR AR R I B o3 PR AT AHEWT R A Y
B 7 1), ki R AR A A

BT AR A v 08 o R T A2 M i R A
PEFEHI S8, 1052 B S A B AL 7 2540 OB 0T PR
J& T. pH. Eh &%) | i JC R AL T i b ) bk £k
AT (BT LA TR . R VEH
P . B TR IR | TR LA S R L5 A
M o PR, JCBT AR R B 43 PR A AR S AN AU AT LA
S ALY 5 A g A3 e, T LT AR e T AR A
BF 7 ], R R A PR A e R

3 A R S AN B R R

B B AR S 2 AR AR 4 Y, AR
A REE LB ) 2 BIE TR N 28, 52 3 OR i
ZWEH R . B AR BT AU B T
GRACRE™ BEIE A GR, T HBY 1 T R e . %
WFFERIEELUT 4 A5 o

(1) FE Ty 22 BEE 5 07 1, IR AT AN R AL
R 2 R A ARS8, Ak S
A RO B3/, 5 SR A 3 R ™ A9
WY TR VR B R A 2 B R R
AU BT PR (1) B2 R HLER A

(2) LT | TR BRSO T BT A 2 )
] S 7 S A ™ ) R 2 38 A R, s A T
Pz XA VIR 2, TRACA i s Bk A | A
EY AL AR TN

(3) JBCH ¥ 3 5 LA A A A ™ B0 5
FE, T ATRAL W TE AN TR 28 Gy it 55 O AR LA
PR B, 46 75 K — AR — B ) 1A
HRZR, D9 B IR PR (1) B4 (1t o B0 dle

(4R PR | TR ER AL A BI85 47 A 3 i
A M AR AR~ B BOR S ek Yy B R 7 vk
B G, AR AT RSO i s
T RIS VR A R A Rk A

143



W HEER

20254F 44l B3

] st

B (1) Frfir

NW75°

FERE

B )71
Git )

> NE 15°

CC| o oraik:
PR
HLE
I e
(&S] s @ik
7] s
SR
R
[0 ] vt

[ ] mommix
REIFIK

Z,| WEE G

=

LA

TREE T R
A 11

IR R

Fig. 11

(5) Jin5i B fELAR AL AL A5 27 > 76 0 14 1 55 1l
BRI R AR S WIS PP S, R i
RO W S B R e e, DT e JS A
%EO

B AR B R B LA B R,

The authors declare that no competing interests exist.

S k-

(1] B PRH, @S, ik, . K Wesin i g— s 24t

LA 1) M ER P BRI £55 0 AT (). MU HT LR, 2020, 27(2):
232-253.
LU Q T, MENG G X, YAN J Y, et al. The geophysical exploration
of Mesozoic iron-copper mineral system in the Middle and Lower
Reaches of the Yangtze River Metallogenic Belt: A synthesis[J].
Earth Science Frontiers, 2020, 27(2): 232-253. (in Chinese with
English abstract)

[21  JASCH, ok, BRE T, 2 RS BRYLS i RGH: Bk

144

B PUALT (LR PRA

[3]

(4]

(5]

A AR

Tectonite-lithofacies zoning model of the Qingshan Pb-Zn deposit, northwestern Guizhou Province

ik [7]. HuBRYy AR, 2021, 36(3): 1208-1225.

ZHOU W Y, YAN J Y, CHEN C X. Multiscale geophysics and
mineral system detection: Status and progress[J]. Progress in
Geophysics, 2021, 36(3): 1208-1225. (in Chinese with English
abstract)

TR, AR, 22000, 45 AR B R AN [T].
FEU Rl (LR R2), 2021, 51(9): 1504-1523.

FAN HR, LAN T G, LI X H, et al. Conditions and processes lead-
ing to large-scale gold deposition in the Jiaodong province, eastern
China[J]. Scientia Sinica (Terrae), 2021, 51(9): 1504-1523. (in
Chinese with English abstract)

RIDLEY J R, DIAMOND L W. Fluid chemistry of orogenic lode
gold deposits and implications for genetic models[M]. Denver,
United States: Society of Economic Geologists, 2000: 141-162.
KRS, EEAR, RRA, 5 LG ARR X E LB SR
I = AR FIIE R LE (1], EHLT, 2007, 34(1): 92-100.
ZHANG D Q, WANG F C, SHE H Q, et al. Three-order ore-con-
trolling structural system of orogenic gold depositsin the northern

Qaidam margin-East Kunlun region[J]. Geology in China, 2007,


https://doi.org/10.6038/pg2021EE0192
https://doi.org/10.6038/pg2021EE0192
https://doi.org/10.6038/pg2021EE0192
https://doi.org/10.1360/SSTe-2020-0335
https://doi.org/10.1360/SSTe-2020-0335
https://doi.org/10.1360/SSTe-2020-0335
https://doi.org/10.1360/SSTe-2020-0335
https://doi.org/10.1360/SSTe-2020-0335
https://doi.org/10.1360/SSTe-2020-0335
https://doi.org/10.1360/SSTe-2020-0335
https://doi.org/10.1360/SSTe-2020-0335
https://doi.org/10.1360/SSTe-2020-0335
https://doi.org/10.1360/SSTe-2020-0335
https://doi.org/10.3969/j.issn.1000-3657.2007.01.014
https://doi.org/10.3969/j.issn.1000-3657.2007.01.014

FRRF: R KRB B R R

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

34(1):92-100. (in Chinese with English abstract)

BLANKS D E, HOLWELL D A, FIORENTINI M L, et al. Flux-
ing of mantle carbon as a physical agent for metallogenic fertiliza-
tion of the crust[J]. Nature Communications, 2020, 11: 4342.
XUBERH. AL SERLE AR TR 8 ™ RGCRAR A T o B it
AR B A KA ZEA SR DCIESE [D]. B o B
R (), 2022.

LIU X Y. Deep magmatic process of the Early Cretaceous gold
metallogenic system in the eastern North China Craton: Evidence
from in-situ geochemical analyses of minerals and melt inclusions
from mantle xenoliths and intermediate-basic dykes[D]. Wuhan:
China University of Geosciences (Wuhan), 2022.(in Chinese with
English abstract)

TEARAE. U R L (7). Mm%, 1999, 6(1): 13-27.

ZHAI Y S. On the metallogenic system[J]. Earth Science Frontiers,
1999, 6(1): 13-27. (in Chinese with English abstract)

BRE. MBR RGP 5 2= 0E5E (0], M4k, 2004, 11(1):
1-10.

ZHAI Y S. Earth system sciences and the study on metallo-
genesis[J]. Earth Science Frontiers, 2004, 11(1): 1-10. (in Chinese
with English abstract)

R, M, K, A YRR RO R X R B YRR
JRAT SR RFAORTHE R (7], HBBTAHE, 2022, 96(2): 554-573.

HAN R S, WU P, ZHANG Y, et al. New research progress in
metallogenic theory for rich Zn-Pb-(Ag-Ge) deposits in the
Sichuan-Yunnan-Guizhou Triangle (SYGT)
stern Tethys[J]. Acta Geologica Sinica, 2022, 96(2): 554-573. (in
Chinese with English abstract)

BREA:, BUR. WA KPR RO A0 G RS SR
SOk (). MAFRTER, 2022, 29(5): 420-437.

HAN R S, ZHAO D. Research methods for the deep extension pat-

area, southwe-

tern of rock/ore-controlling structures of magmatic-hydrothermal
ore deposits: A preliminary study[J]. Earth Science Frontiers, 2022,
29(5): 420-437. (in Chinese with English abstract)

RV, MBS M. JbET: Bl A, 1973.

LI S G. Introduction to geomechanics[M]. Beijing: Science Press,
1973. (in Chinese)

SR A S R TR [9]. MU AEsE AR, 1998, 4(2): 1-4.
WU G G. Ore field structure and metallogenic prognosis[J]. Journ-
al of Geomechanics, 1998, 4(2): 1-4. (in Chinese with English
abstract)

S, BRI B A S ARSI R BURS &R (0], sl
%, 2011,30(4): 461-468.

WU G G, LU C X. Research history, present situation and develop-
ment of ore field structure study[J]. Geological Bulletin of China,
2011, 30(4): 461-468. (in Chinese with English abstract)

BRI A, Xk, SR ISP R G ISR R R ER (0]
H2EHTZ, 2025, 32(2): 371-389.

HAN R S, LIU F, ZHANG Y. Discussion on ore-controlling roles
of structural system in hydrothermal metallogenic system[J]. Earth
Science Frontiers, 2025, 32(2): 371-389. (in Chinese with English
abstract)

RTFMG, e, SRS S, 4. TR 1 2 2L AE U T 1A 1R

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

W BLILS X250 = Befl )2 2 B (1], R AR SUHL R R 27, 2006,
17(5): 719-722.

WU QP,YANG Z L, GUO J Y, et al. Approach of method of anti-
form reservoir fracture prediction: Taking the reservoir of the 2nd
Member of the Xujiahe Formation in JLS area as an example[J].
Natural Gas Geoscience, 2006, 17(5): 719-722. (in Chinese with
English abstract)

T4y, SO RGN ) AP R R R Y S B A 5
[J]. HuBT 1224, 1995, 1(2): 28-34.

WANG C J, WANG Y Q. Experimental study of the prinaple and
rega-larity governing tectonic stress control of ore deposits[J].
Journal of Geomechanics, 1995, 1(2): 28-34. (in Chinese with
English abstract)

fAT/INBR, PRI, XS VLY S LAY A A 2 A R e et A
TEPEO R AR B ], 5777 S LR, 2023, 37(1): 17-25.

HE X L, YAN J C, ZHAO W. Ore controlling characteristics and
prospecting significance of the contact zone of Baoshan skarn type
tungsten polymetallic deposit in Jiangxi[J]. Mineral Resources and
Geology, 2023, 37(1): 17-25. (in Chinese with English abstract)
RO, RN, IR, A BEEALE REH 2L AR ) L i
AR KR ] B R, 2020, 39(1): 19-41.

ZHAO M C, YU X C, ZHANG Y F, et al. Conceptual model for
genesis of mineralized fissures in porphyry deposits and its geolo-
gical significance[J]. Mineral Deposits, 2020, 39(1): 19-41. (in
Chinese with English abstract)

ZECE, X, o WIRE A R RS A T R S 45
WRHIE [J]. HI2ERTZR, 2015, 22(4): 53-66.

LI W C, LIU X L. The metallogenic regularity related to the tecton-
ic and petrographic features of Pulang porphyry copper orefield,
Yunnan, and its ore-controlling characteristics[J]. Earth Science
Frontiers, 2015, 22(4): 53-66. (in Chinese with English abstract)
4 H . PG ST 5 2 R 2 G A A R W A7 TR R R i LR
J¢ [D]. JRAR: AR T, 2021,

HAO J Y. Characteristics and genesis of cryptoexplosive breccias
in Sinongduo Ag polymetallic deposit, Tibet[D]. Chengdu:
Chengdu University of Technology, 2021. (in Chinese with Eng-
lish abstract)

Wi, S A, SRERRR, S5 )1 0GR KRR R i 4 R
WS A A R (0], HSORR R A, 2023, 42(1):
144-157.

YANG B, HAN R S, WU J B, et al. Structural graded ore-con-
trolling rule and ore-controlling structural combination pattern of
Daliangzi lead-zinc deposit in southwestern Sichuan[J]. Bulletin of
Geological Science and Technology, 2023, 42(1): 144-157. (in
Chinese with English abstract)

BRI, BB N, AR, A AL IR I 2 R R T AR XD
RAERY [J]. HuBT°# 41, 2012, 86(2): 280-294.

HAN R S, HU Y Z, WANG X K, et al. Mineralization model of
rich Ge-Ag-bearing Zn-Pb polymetallic deposit concentrated dis-
trict in northeastern Yunnan, China[J]. Acta Geologica Sinica,
2012, 86(2): 280-294. (in Chinese with English abstract)

HANR S, WU J B, ZHANG Y, et al. Oblique distribution patterns

and the underlying mechanical model of orebody groups con-

145


https://doi.org/10.1038/s41467-020-18157-6
https://doi.org/10.3321/j.issn:1005-2321.1999.01.002
https://doi.org/10.3321/j.issn:1005-2321.1999.01.002
https://doi.org/10.3321/j.issn:1005-2321.2004.01.001
https://doi.org/10.3321/j.issn:1005-2321.2004.01.001
https://doi.org/10.3969/j.issn.0001-5717.2022.02.014
https://doi.org/10.3969/j.issn.0001-5717.2022.02.014
https://doi.org/10.3969/j.issn.1671-2552.2011.04.002
https://doi.org/10.3969/j.issn.1671-2552.2011.04.002
https://doi.org/10.3969/j.issn.1671-2552.2011.04.002
https://doi.org/10.3969/j.issn.1672-1926.2006.05.024
https://doi.org/10.3969/j.issn.1672-1926.2006.05.024
https://doi.org/10.3969/j.issn.0001-5717.2012.02.007
https://doi.org/10.3969/j.issn.0001-5717.2012.02.007

Wi AR

20254F 44l B3

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

trolled by structures at different scales[J].
2024, 14: 4591.

WIFIR. 3 1 UG T BE R RIFSE A7 1] 3], v b st
SEBEHLT ) SBT3SO, 1986(1): 1-15.

YANG K Q. Reasurch subjects and orientation on the theory of

Scientific Reports,

tectono-petrogenesis and tectono-metallogenesis[J]. Collection of
articles from the Institute of Geological Mechanics, Chinese
Academy of Geological Sciences, 1986(1): 1-15. (in Chinese with
English abstract)

X, Ew, BREA, S EPAIAUEREA RIS 2 R0 A sk
A BHAEH VR [9]. M2, 2017, 24(6): 208-224.

LIU F, WANG L, HAN R S, et al. Ore-field structural system and
its ore-controlling processes of the Beiya porphyry gold polymetal-
lic deposit in northwestern Yunnan, China[J]. Earth Science Fronti-
ers, 2017, 24(6): 208-224. (in Chinese with English abstract)
A, B, P E, & BT R R KN G
TR B A=) (7). JTHAR, 2020, 94(3): 850-868.

HAN R S, WANG M Z, JIN Z G, et al. Ore-controlling mechan-
ism of NE-trending ore-forming structural system at Zn-Pb poly-
metallic ore concentration area in northwestern Guizhou[J]. Acta
Geologica Sinica, 2020, 94(3): 850-868. (in Chinese with English
abstract)

NG, S AR B b ) 2
#t, 2016.

SUN J C, HAN R S. Theory and method of geomechanics in ore
field[M]. Beijing: Science Press, 2016. (in Chinese)

WA, FUE, SRR, 45 AL (HZT) W B YRR R ™
*@iﬁﬁ]?’]%ﬁﬁﬁ&ﬂiﬁié’aﬁ 1. KHuHa3E 5 27, 2014,
38(4): 758-771.

HANR S, WANG F, HU Y Z, et al. Metallogenic tectonic dynam-

W5IIk M. Jeat: Bz R

ics and chronology constrains on the Huize-type(HZT) germanium-
rich silver-zinc-lead deposits[J].
2014, 38(4): 758-771. (in Chinese with English abstract)

XIS, BER 2L, BUSE S, 45, B 2R IR T 28 IR 20 BE I M it o Bl e
BRI AT R DIFT [7]. BEPE I 2 4 CH AR R,
2005, 33(3): 109-113.

LIU S W, XUE C J, WEI K Y, et al. Tectonic movement model of

Geotectonica et Metallogenia,

Precambrian basement and distribution of deposits in southern Qin-
ling[J]. Journal of Shaanxi Normal University (Natural Science
Edition), 2005, 33(3): 109-113. (in Chinese with English abstract)
WU J B, HAN R S, ZHANG Y, et al. The fault-fold structure ore
control mechanism of hydrothermal deposits: A case study of the
Maoping super-large rich-Ge lead-zinc deposit in northeastern
Yunnan, China[J]. Ore Geology Reviews, 2024, 168: 106039.

By, A, A, ORI B E ST R 2R AL
WA LA R L R HLRE (0], 0 WA A R b 2 il A, 2023,
42(1): 167-179.

CHENG G, SHI Z L, HAN R S, et al. The "multi-horizon" ore-
hosting regularity and ore-controlling mechanism of the Maoping
Ge-rich lead-zinc deposit in the northeastern Yunnan, China[J].
Bulletin of Mineralogy, Petrology and Geochemistry, 2023, 42(1):
167-179. (in Chinese with English abstract)

SAERR, WA, R W, S AR B S AR R 4R

146

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

TR RGHAR0 Jr 1 (7). KA 5 2%, 2023, 47(5):
984-1001.

WU J B, HAN R S, ZHOU G M, et al. Structural ore-controlling
and deep prospecting direction of the maoping lead-zinc deposit in
northeastern Yunnan, China[J]. Geotectonica et Metallogenia, 2023,
47(5): 984-1001. (in Chinese with English abstract)
F A, WA, TR, . HARILBI R R A
TR ART [1]. 57 RHLR, 2022, 41(2): 207-224.
WANG L, HAN R S, ZHANG Y, et al. Spatial structure of orebod-

S [F] 458 S ¢

ies and prediction of deep orebodies of Maoping lead-zinc deposit,
northeastern Yunnan Province[J]. Mineral Deposits, 2022, 41(2):
207-224. (in Chinese with English abstract)
AR, TR AL, ARV, 45 HARJUIRZL R BV R IR
BRAk2# [J]. 57K, 2018, 37(5): 1018-1036.
ZHAO D, HAN R S, REN T, et al. Characteristics of fluid inclu-

TR ELZE

sions geochemistry of Lehong large-sized Pb-Zn ore deposit, north-
eastern Yunnan Province[J]. Mineral Deposits, 2018, 37(5): 1018-
1036. (in Chinese with English abstract)

AL, XBE, IR, 55 RELE M), LT b AR,
2011.

ZHAI Y S, DENG J, PENG R M, et al. Metallogenic systems[M].
Beijing: Geological Publishing House, 2011. (in Chinese)

WL, W3 SR ). KA 5 0T, 1984, 8(1):
1-5.

TU G C. Tectonics and geochemistry[J]. Geotectonica et Metallo-
genia, 1984, 8(1): 1-5. (in Chinese with English abstract)

B AR A3 R A 20 AR R (7], B A A Rk
i, 2013, 32(2): 198-203.

HAN R S. Main study progress for ten years of tectono-geochem-
istry[J]. Bulletin of Mineralogy, Petrology and Geochemistry, 2013,
32(2): 198-203. (in Chinese with English abstract)

Bl R R RS AT vh R IR T #2850 (3], vh E s R

2EBeBdt, 1993, 14(1): 39-47.

LU G X. On the differences of hydrostatic pressure in zones with
different deformation properties[J]. Acta Geoscientica Sinica, 1993,
14(1): 39-47. (in Chinese with English abstract)

E il 5. A3 B 0 A T R T ) B 2 BT (0], M4
2412, 2019, 25(5): 962-980.

LU G X. Research on tectonic dynamo-petrogenesis and metallo-
genesis and tectonophysicochemistry[J]. Journal of Geomechanics,
2019, 25(5): 962-980. (in Chinese with English abstract)

AR, MG, T, S R HIRAT RIS R L R 2P 4k
Tr i DUNE R B X B PP B A ] (9], KMy 3 5 7
02,2019, 43(2): 246-257.

HAN R S, WU P, WANG F, et al. "Four steps type" ore-prospect-
ing method for deeply concealed hydrothermal ore deposits: A case
study of the Maoping Zn-Pb-(Ag-Ge) deposit in southwestern
China[J]. Geotectonica et Metallogenia, 2019, 43(2): 246-257. (in
Chinese with English abstract)

MRAE, B, JEdR L, 45 ity X T Bs Ay B CEAR)
[M]. Jbst: ST R R, 2015.

YE T Z,LU Z C, PANG Z S, et al. Theory and methods of pro-

specting and prediction in exploration areas (general)[M]. Beijing:


https://doi.org/10.1038/s41598-024-55473-z
https://doi.org/10.3969/j.issn.0001-5717.2020.03.013
https://doi.org/10.3969/j.issn.0001-5717.2020.03.013
https://doi.org/10.3969/j.issn.0001-5717.2020.03.013
https://doi.org/10.1016/j.oregeorev.2024.106039

FRRF: R KRB B R R

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

Geological Publishing House, 2015. (in Chinese)

EEA, £, S, S sm S T THIX UL R
A ARSI (1], MBI, 2011, 30(4): 495-504.
HAN R S, WANG L, FANG W X, et al. The preliminary discus-

%K

sion on diapir structure-lithofacies zonation model for the Feng-
shan copper deposit, Yimen area, Yunnan, China[J]. Geological
Bulletin of China, 2011, 30(4): 495-504. (in Chinese with English
abstract)

JrYEE, FFE, B, S5 K H) RS AR 2 R e R
PORBE R 5 R RET7 1) (). 7= B4, 2021, 12(7): 1488-1518.
FANG W X, WANG S C, JIA R X, et al. Theoretical innovation,
technology research and development, and frontiers on large-scale
mapping of tectonic lithofacies[J]. Mineral Exploration, 2021,
12(7): 1488-1518. (in Chinese with English abstract)

A R ALTON YA I OR) A JBER (L 207 15 )], Hb
Jiii8 4R, 2005, 2434 T) 1): 978-984.

HAN R S. Orefield/deposit tectono-geochemical method for the
localization and prognosis of concealed orebodies[J]. Geological
Bulletin of China, 2005, 24(S1): 978-984. (in Chinese with Eng-
lish abstract)

NG, TR, XIEE R, 5. I i kA= 518 [M]. Jbat: B
2 H AL, 1998.

SUN Y, XU S J, LIU D L, et al. An introduction of tectono-
geochemistry in fault zones[M]. Beijing: Science Press, 1998. (in
Chinese)

BRI A, BRE, SR e, . RS T B 0 2 S B AR E AL T
LA BV CR L 8608 IR ) (M. Jbat: BR2 iR
*t, 2006.

HAN R S, CHEN J, HUANG Z L, et al. Dynamics of tectonic ore-
forming processes and localization-prognosis of concealed orebod-
ies: As exemplified by the Huize super-large Zn-Pb-(Ag-Ge) dis-
trict, Yunnan[M]. Beijing: Science Press, 2006. (in Chinese)

BRI AR, BRI, RAETR, S5 R M ERAL AL R R o IO Y
SEH 9], H B 5 R, 2003, 39(6): 25-28.

HAN R S, CHEN J, GAO D R, et al. Application of tectono-geo-
chemical ore-finding method in orientation prognosis of concealed
ores[J]. Geology and Prospecting, 2003, 39(6): 25-28. (in Chinese
with English abstract)

S, WA, S, L S B TR R < i s 2
SE LA (A K FOA i 3t R AL A S TR (D). ML) i 5
2014, 38(4): 879-884.

WU P, HAN R S, RAN C Y, et al. "Stepladder blank" orientation
prognosis of ore bodies and tectono-geochemical anomaly evid-
ence in the Fengshan copper deposit, Yimen area, Yunnan[J].
Geotectonica et Metallogenia, 2014, 38(4): 879-884. (in Chinese
with English abstract)

Xzt AR, T, 45 v SR R IR TR IR 5
B [7]. PR S EAE, 2023, 47(3): 563-574.

LIUY X, SIHL, QIAO HY, et al. Progress and prospect of grav-
ity and magnetic techniques for hydrocarbon exploration in
China[J]. Geophysical and Geochemical Exploration, 2023, 47(3):
563-574. (in Chinese with English abstract)

AR, VRS, INE A, 45 AR W AR B LS 0 IR

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

BRI B ROR: [1]. #54, 2022, 43(6): 12-16.

NIU X G, XU Z H, SUN F Y, et al. Geophysical characteristics and
prospecting effect deep in Shanhou gold district, south part of
Zhaoping fault, Jiaodong Peninsula[J]. Gold, 2022, 43(6): 12-16.
(in Chinese with English abstract)

XUME, XFA, B . B AL i T 3R R 5 40 78 3 ).
TREHERY) AL, 2013, 10(1): 1-6.

LIUPF, LIU T Y, CHEN G X. Characteristics of Nanling granite
gravity field and significance of prospecting[J]. Chinese Journal of
Engineering Geophysics, 2013, 10(1): 1-6. (in Chinese with Eng-
lish abstract)

AW, RIEAE, 230, 55, W AERR = 500 o A N
ERYIBEAEERE, 2008, 23(1): 249-256.

LOU D B, SONG G X, LI N, et al. The application of magnetic

[7]. s

method in national mineral prediction[J]. Progress in Geophysics,

2008, 23(1): 249-256. (in Chinese with English abstract)

Wd, (SRR, GRS, 55 S PR R e S AR A IS X

B (7] 97 R, 2022, 13(12): 1804-1810.

YANG L, FUR Q, HOU T Z, et al. Application of high-precision

magnetic method in exploration of an iron deposit in metamorphic

rock in eastern Hebei Province[J]. Mineral Exploration, 2022,

13(12): 1804-1810. (in Chinese with English abstract)

TR AR, 20T, FE —FUIE ) 4 s A e LI iy 2

B AR PRIGJT 5 CN104155699B[P]. 2017-02-22.

HANR S, LI W Y, WANG F, et al. A method for detecting high-

density hidden ore bodies using gravity full space domain position-

ing in tunnels: CN104155699B[P]. 2017-02-22. (in Chinese)

JBUE R, 2R, FEKME, A5, 0T IRAEDFST O MOV (M. JEa:

HT AR, 2019.

GU X X, LIB H,ZHANG Y M, et al. Research method and applic-

ation of mineral deposit science[M]. Beijing: Geological Publish-

ing House, 2019. (in Chinese)

ZRESE. JEE X KT MVT B Pb-Zn(Cd) B AR B LI

¢ [D]. B P E TR A (), 2023.

LI G M. Metallogenic mechanism of the daliangzi MVT Pb-Zn(Cd)

deposit in Sichuan-Yunnan-Guizhou metallogenic province, SW

China[D]. Wuhan: China University of Geosciences(Wuhan),

2023. (in Chinese with English abstract)

XS8R, IR, 55, B 7R B Pt DXHR B R B B PR A

WA BURRIR [J]. 579124, 2025, 45(1): 39-54.

DENG HM, TANG Y Y, YE L, et al. Properties and origins of the

ore-forming fluids of hydrothermal vein-type Pb-Zn deposits in the

Danzhai area in the southeastern Guizhou, China[J]. Acta Miner-

alogica Sinica, 2025, 45(1): 39-54. (in Chinese with English ab-

stract)

555, 0 S, W R, SF L WK AT Y R R S R B

(2011-2020) [J]. B 18 A HhERFL 2458 4R, 2021, 40(4): 802-818.

NI P, FAN H R, PAN J Y, et al. Progress and prospect of fluid in-

clusion research in the past decade in China (2011-2020)[J]. Bul-

letin of Mineralogy, Petrology and Geochemistry, 2021, 40(4):

802-818. (in Chinese with English abstract)

JUFUE, AR, SRSV, S AR R TR A W A AR I 5 i

A B RIS : S F AL AR . LT 2 A H-O-S-Pb [Alfii R
147


https://doi.org/10.3969/j.issn.1001-1552.2014.04.013
https://doi.org/10.3969/j.issn.1001-1552.2014.04.013

Wi AR

20254F 44l B3

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

TEH []. MR AR, 2024, 43(2): 156-174.

YAN Z Q, SHI W J, ZHANG P T, et al. Ore genesis and vertical
variations of ore-forming fluids in the Dayingezhuang gold deposit,
Jiaodong Peninsula: Constraints from fluid inclusions, ore forming
elements, and H-O-S-Pb isotopes[J]. Bulletin of Geological Sci-
ence and Technology, 2024, 43(2): 156-174. (in Chinese with
English abstract)

ZREAR, SR, BREAE, A5 A BRI U e AR R
B A [J]. HFTIETE, 2022, 68(6): 2305-2318.

LI X D, ZHANG Y, HAN R S, et al. Research progress of fluid in-
clusions and its application in ore deposit[J]. Geological Review,
2022, 68(6): 2305-2318. (in Chinese with English abstract)
KK, BRI, F3E RO R H R A2 (M. L5t Bl AL,
2000.

ZHENG Y F, CHEN 1] F. Isotopic geochemistry[M]. Beijing: Sci-
ence Press, 2000. (in Chinese)

NI P, PANJY, WANG G G, et al. A CO,-rich porphyry ore-form-
ing fluid system constrained from a combined cathodolumines-
cence imaging and fluid inclusion studies of quartz veins from the
Tongcun Mo deposit, South China[J]. Ore Geology Reviews, 2017,
81: 856-870.

ERfh IR E, K, A LR AR B IE RS 2 a R R
AR T AR SRR 434 [J/0L]. HLBTIE - 1-20[2024-
11-25]. https: //link. cnki. net/doi/10.16509/j. georeview. 2024.10.
055.

WANG J, ZHANG D Y, ZHANG F, et al. Metallogenic age, ore-
forming fluid characteristics and genesis analysis of Changlingjian
tungsten polymetallic deposit in the east of Jiangnan tungsten
belt[J/OL]. Geological Review: 1-20[2024-11-25]. https: /link.cnki.
net/doi/10.16509/j.georeview.2024.10.055.

CAMPBELL A R, HACKBARTH C J, PLUMLEE G §, et al. In-
ternal features of ore minerals seen with the infrared microscope[J].
Economic Geology, 1984, 79(6): 1387-1392.

NI P, ZHU X, WANG R C, et al. Constraining ultrahigh-pressure
(UHP) metamorphism and titanium ore formation from an in-
frared microthermometric study of fluid inclusions in rutile
from Donghai UHP eclogites, eastern China[J]. 2008, 120(9/10):
1296-1304.

WEI W F, HUR Z, BI X W, et al. Infrared microthermometric and
stable isotopic study of fluid inclusions in wolframite at the Xi-
huashan tungsten deposit, Jiangxi Province, China[J]. Mineralium
Deposita, 2012, 47(6): 589-605.

BRI, 2Rk, NS, . INERD AR M LD AN R S
PRILATE S DL T 2B R B o B A R IR A 91 (0], 5 A
R (HERBL2AA), 2016, 46(1): 91-104.

HAN R S, LI B, NI P, et al. Infrared micro-thermometry of fluid
inclusions in sphalerite and geological significance of Huize super-
large Zn-Pb-(Ge-Ag) deposit, Yunnan Province[J]. Journal of Jilin
University (Earth Science Edition), 2016, 46(1): 91-104. (in
Chinese with English abstract)

FRAEAE, WEEE)™, FEHESC, S5, INAER B TR A7 LA-
ICP-MS 43 #1 B HAR /R 28 S LARE IR IR 50 PR 51 (7. IR
HuJTT, 2023, 42(5): 859-876.

148

[70]

[71]

[72]

(73]

[74]

[75]

[76]

[77]

[78]

[79]

CHEN Y H, LAN T G, TANG Y W, et al. LA-ICP-MS analysis of
single fluid inclusions in sphalerite and its implications: A case
study from Xintianling tungsten deposit in Nanling region, South
China[J]. Mineral Deposits, 2023, 42(5): 859-876. (in Chinese
with English abstract)

ZEAl, BB, AR, A5 BT B L LR B R A
TEZGERE (1] P ERRE QBERFE), 2019, 49(11): 1720-1771.
LI J W, ZHAO X F, DENG X D, et al. An overview of the ad-
vance on the study of China's ore deposits during the last seventy
years (in Chinese)[J]. Scientia Sinica (Terrae), 2019, 49(11):
1720-1771. (in Chinese with English abstract)

ZHU C W, WANG J, ZHANG J W, et al. Isotope geochemistry of
Zn, Pb and S in the Ediacaran strata hosted Zn-Pb deposits in
Southwest China[J]. Ore Geology Reviews, 2020, 117: 103274.
LUO Z Y, LI H, GHADERI M, et al. A review of W and Sn iso-
topes and insights into their emerging applications in ore deposit
geology[J]. International Geology Review, 2025, 67(3): 381-404.
WU J H, LI H, MATHUR R, et al. Compositional variation and Sn
isotope fractionation of cassiterite during magmatic-hydrothermal
processes[J]. Earth and Planetary Science Letters, 2023, 613:
118186.

TR A, MRIRSC, XN, 4F BRTTA BRI 4247 CL HL O, S,
Pb [F) i 3 R AL 2 7R BR [J]. K MR & 5 0044, 2013, 37(4):
653-670.

YUE S W, LIN Z W, DENG X H, et al. C, H, O, S, Pb isotopic
geochemistry of the Jianchaling gold deposit, Shaanxi Province[J].
Geotectonica et Metallogenia, 2013, 37(4): 653-670. (in Chinese
with English abstract)

ZHANG Y, HAN R S, LEI W, et al. Zn-S isotopic fractionation ef-
fect during the evolution process of ore-forming fluids: A case
study of the ultra-large Huize rich Ge-bearing Pb-Zn deposit[J].
Applied Geochemistry, 2022, 140: 105240.

WRAAK, L. BT 3 1 S RUE T R T s 3G ik
SHOR (1], SWERHGER, 2023, 42(3): 234-249.

CHEN W L, XIAO F. Advances in numerical modeling of metallo-
genic dynamics: A review of theories, methods and technologies[J].
Bulletin of Geological Science and Technology, 2023, 42(3): 234-
249. (in Chinese with English abstract)

H L, WRAS 5. B TR AU S A B3l I IR 3K S A 7= ik T
. UL VBRI [J/0L). KHM 1 5 R 2 1-23[2024-07-
29]. https: //link. cnki. net/doi/10.16539/j. ddgzyckx. 2024.01. 123.
XIAO F, CHEN X Y. Numerical modeling and exploration data
coupled driven mineral prospectivity mapping: A case study from
Fankou Pb-Zn deposit[J/OL]. Geotectonica et Metallogenia: 1-23
[2024-07-29]. https: //link.cnki.net/doi/10.16539/j.ddgzyckx.2024.
01.123. (in Chinese with English abstract)

JEKEE, B S, EMT), 2. 57 RO SOE R R R 0
SR (0] 07 Y0 A BRI SRR, 2017, 36(2): 327-331.
ZHOU Y Z, LI P X, WANG S G, et al. Research progress on big
data and intelligent modelling of mineral deposits[J]. Bulletin of
Mineralogy, Petrology and Geochemistry, 2017, 36(2): 327-331.
(in Chinese with English abstract)

BEEZ, TRV ML S 1E AT R 2= T T A 0 : 2 S


https://doi.org/10.1016/j.oregeorev.2016.07.007
https://doi.org/10.16509/j.georeview.2024.10.055.
https://doi.org/10.1007/s00126-011-0377-0
https://doi.org/10.1007/s00126-011-0377-0
https://doi.org/10.1016/j.oregeorev.2019.103274
https://doi.org/10.1080/00206814.2024.2392255
https://doi.org/10.1016/j.epsl.2023.118186
https://doi.org/10.16539/j.ddgzyckx.2024.01.123
https://doi.org/10.16539/j.ddgzyckx.2024.01.123
https://doi.org/10.3969/j.issn.1007-2802.2017.02.016
https://doi.org/10.3969/j.issn.1007-2802.2017.02.016
https://doi.org/10.3969/j.issn.1007-2802.2017.02.016
https://doi.org/10.3969/j.issn.1007-2802.2017.02.016
https://doi.org/10.3969/j.issn.1007-2802.2017.02.016

FRRF: R KRB B R R

[80]

[81]

[82]

[83]

[84]

[85]

[86]

[87]

[88]

[89]

B2 (1], #FETE, 2023, 69(4): 1465-1474.

XIEY Z, WANG Y. A review on the machine learning approach to
rock and mineral geochemistry research[J]. Geological Review,
2023, 69(4): 1465-1474. (in Chinese with English abstract)

XK, K, B R, 55 ZET LR T 0 0 r e
FERLFN ) N DU JC R MR 2 R E S 1) (3], A
741, 2024, 40(6): 1801-1816.

DENG Y, ZHANG J, ZHONG R C, et al. Application of principal
component analysis method based on machine learning to gold de-
posit type discrimination: A case study of the geochemical charac-
teristics of pyrite[J]. Acta Petrologica Sinica, 2024, 40(6): 1801-
1816. (in Chinese with English abstract)

NEUZIL C E. Hydromechanical coupling in geologic processes[J].
Hydrogeology Journal, 2003, 11(1): 41-83.

RUTQVIST J, STEPHANSSON O. The role of hydromechanical
coupling in fractured rock engineering[J]. Hydrogeology Journal,
2003, 11(1): 7-40.

WINTSCH R P, CHRISTOFFERSEN R, KRONENBERG A K.
Fluid-rock reaction weakening of fault zones[J]. Journal of Geo-
physical Research (Solid Earth), 1995, 100(B7): 13021-13032.
TOBIN H, VANNUCCHI P, MESCHEDE M. Structure, inferred
mechanical properties, and implications for fluid transport in the
décollement zone, Costa Rica convergent margin[J]. Geology, 2001,
29(10): 907-910.

WAWRZYNIEC T, SELVERSTONE J, AXEN G J. Correlations
between fluid composition and deep-seated structural style in the
footwall of the Simplon low-angle normal fault, Switzerland[J].
Geology, 1999, 27(8): 715-718.

LIU W H, SPINKS S C, GLENN M, et al. How carbonate dissolu-
tion facilitates sediment-hosted Zn-Pb mineralization[J]. Geology,
2021,49(11): 1363-1368.

SAUSSE J, JACQUOT E, FRITZ B, et al. Evolution of crack per-
meability during fluid-rock interaction: Example of the Brézouard
granite (Vosges, France)[J]. Tectonophysics, 2001, 336(1/2/3/4):
199-214.

RE SOME. AT —RU A0 FR 4t A LI SHERTIEST [D]. 2l
Rl HUOR A (B0, 2019.

XIONG Y H. Studying of the self-organized criticality of
tectonic-fluid-mineralization[D]. Wuhan:
Geosciences(Wuhan), 2019. (in Chinese with English abstract)
AR5, s, SREDHT, 45 PUZRISH X -RAR: 2B R G R B

China University of

[90]

[91]

[92]

[93]

[94]

[95]

JRCAT IR, F R TR A (], HURRIE TR, 2004, 50(2): 134-152.
CHEN Y J, ZHANG J, ZHANG F X, et al. Carlin and carlin-like
gold deposits in western Qinling Mountains and their metallogenic
time, tectonic setting and model[J]. Geological Review, 2004,
50(2): 134-152. (in Chinese with English abstract)

TASESC, A 00, AR, 5. R VEIEh 12 (M), JbaT: #5TH R
*t, 1998.

YU C W, CENG K, BAO Z Y, et al. Dynamics of ore-forming
processes[M]. Beijing: Geological Publishing House, 1998. (in
Chinese)

HBZE, INESE, Hr i, G5, E AR K G A I HBR L2 AR
GrHT 0], AL, 2000, 6(3): 405-411.

DENG J, SUN Z S, YANG L Q, et al. Tectono-geochemical ana-
lysis of Jiapigou gold belt, Jilin Province[J]. Geological Journal of
China Universitiesf, 2000, 6(3): 405-411. (in Chinese with Eng-
lish abstract)

KPP, i A, EWIRE, % BHdLs AR IR E
Mg — A AT [J]. #2274, 2020, 26(3): 376-390.

SONG D H, HAN R S, WANG M Z, et al. Model of tectonite-
lithofacies zoning in ore-controlling faults of the Qingshan lead-
zinc deposit in northwestern Guizhou[J]. Journal of Geomechanics,
2020, 26(3): 376-390. (in Chinese with English abstract)

R URIE L IX 2 | AR R R A B BR fh 2 540 1 4
ERALEDISY [D]. EE: IR TR, 2010.

LI B. The study of fluid inclusions geochemistry and tectonic geo-
chemistry of lead-zinc deposits: Taking Huize and Songliang lead-
zinc deposits for examples, in the northeast of Yunnan Province,
China[D]. Kunming: Kunming University of Science and Techno-
logy, 2010. (in Chinese with English abstract)

TIHR, W AR, 2R, S BV AL R TR R MR AL AT
LGB (9], P E LT, 2022, 49(6): 1875-1892.

WAN X, HAN R S, LI B, et al. Tectono-geochemistry and deep
prospecting prediction in the Lekai lead-zinc deposit, northwestern
Guizhou Province, China[J]. Geology in China, 2022, 49(6): 1875-
1892. (in Chinese with English abstract)

W SC, BN, XN, 4 KV IR 3 7127 0], s
#Z, 2011, 85(5): 612-625.

DONG S W, MA L C, LIU G, et al. On dynamics of the metallo-
genic belt of middle-lower reaches of Yangtze River, eastern
China[J]. Acta Geologica Sinica, 2011, 85(5): 612-625. (in
Chinese with English abstract)

149


https://doi.org/10.18654/1000-0569/2024.06.07
https://doi.org/10.18654/1000-0569/2024.06.07
https://doi.org/10.18654/1000-0569/2024.06.07
https://doi.org/10.1007/s10040-002-0230-8
https://doi.org/10.1007/s10040-002-0241-5
https://doi.org/10.1029/94JB02622
https://doi.org/10.1029/94JB02622
https://doi.org/10.1029/94JB02622
https://doi.org/10.1029/94JB02622
https://doi.org/10.1029/94JB02622
https://doi.org/10.1029/94JB02622
https://doi.org/10.1029/94JB02622
https://doi.org/10.3321/j.issn:0371-5736.2004.02.004
https://doi.org/10.3321/j.issn:0371-5736.2004.02.004
https://doi.org/10.3969/j.issn.1006-7493.2000.03.005
https://doi.org/10.3969/j.issn.1006-7493.2000.03.005
https://doi.org/10.3969/j.issn.1006-7493.2000.03.005
https://doi.org/10.12090/j.issn.1006-6616.2020.26.03.033
https://doi.org/10.12090/j.issn.1006-6616.2020.26.03.033
https://doi.org/10.12029/gc20220613
https://doi.org/10.12029/gc20220613

R BRI 20054 a4l 3

Summary for “BA" RN BFITHERE”

Research progress on the "end effect" of ore formation
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FENG Zhixing*
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Abstract: [Objective/Significance] The "end effect” of ore formation, a crucial topic in deposit geology and field
geomechanics, has increasingly drawn attention from researchers and scholars. [Analysis/Discussion/Progress] The
study of the "end effect" in ore formation primarily includes two aspects: The "end effect" of ore-forming structures
and the "end effect" of ore-forming fluids. For ore-forming structures, research focuses on the multi-scale "end
effect”" of ore-controlling structures in different tectonic settings, and their roles in controlling ore fields and ore
deposits. This includes studying the structural types, mechanical properties, and rock- and ore-controlling
mechanisms at the "ends" of deposit-level ore-controlling structures, the trapping effect of ore-forming fluids, and
the location mechanism of ore deposits. These aspects are examined through structural geomechanical analysis of
ore fields, combined with structural alteration lithofacies mapping and geophysical probing techniques. For ore-
forming fluids, the characteristics can be explored through fluid inclusion studies and isotope/trace element
geochemistry. The temporal and spatial evolution of the "end" of ore-forming fluids is studied by the zoning
effect, helping reveal how the physicochemical conditions of structures limit the ore-forming process.
[Conclusion/Prospect] By investigating the coupling relationship between the "ends" of ore-forming structures and
ore-forming fluids, a comprehensive study of the rock and ore-controlling mechanisms under the "end effect" can be
conducted. This, combined with fluid geochemistry, structural analysis of ore fields, and geophysical prospecting
techniques, will provide a solid foundation for deep ore prospecting predictions.
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