530 B 1 W i& E’EI jj % % ?ﬁ Vol. 30 No. 1
2024 4F 2 A JOURNAL OF GEOMECHANICS Feb. 2024

SIAERN: FEE, SERL, RN, %, 2024 7 WA & A A= E B KW A (0], HBE Jy 424, 30 (1) : 88-106. DOI: 10.12090/j.
issn.1006-6616.2023143
Citation: FANG W X, GUO Y Q, LI T C, etal, 2024. Theoretical innovation and applications of ore-field tectonic lithofacies mapping[J]. Journal of

Geomechanics, 30 (1) : 88-106. DOI: 10.12090/j.issn.1006-6616.2023143

1 PR 36 A = SR PR B e 1

FEEY, HERY, FRERT?, FHEHE?, ZKRT

FANG Weixuan'?, GUO Yugian'?, LI Tiancheng'?, JIA Runxing'?, MA Zhenfei’

et

[S)

L A m e 1B A e, JE st 1000125

T AE BT R IR I8 %, dbat 100012;

B R (ER) ARSHEATR, =/ 4 1H 661000

China Non-Ferrous Metals Resource Geological Survey, Beijing 100012, China;

won

—_

2. Innovation Laboratory of Mine, Environment and Mineral, Beijing 100012, China;
3. Yunnan Tin Group (Holding) Company Limited, Gejiu 661000, Yunnan, China

Theoretical innovation and applications of ore-field tectonic lithofacies mapping

Abstract: [Objective] In the matter of material architecture, the diagenetic-metallogenic system may be classified into
lithofacies of root-feeders (metallogenic material feeders), lithofacies of structural channel (migration of diagenetic-
metallogenic material), lithofacies of closed-reservoir space (unloading-enriching room of diagenetic-metallogenic
material), and lithofacies of surrounding rock alteration (water—fluid—rock system of diagenetic-metallogenic material).
Ore-field tectonic lithofacies mapping and detailed analysis of the formation mechanism of different types of tectonic
lithofacies aid in identifying and delineating in-situ diagenetic-metallogenic systems at the scale of ore clusters and ore
fields. These approaches also reveal the formation mechanisms of resources, energy, and minerals, marking it as an
innovative direction in ore-field structure and prospecting prediction. In order to promote and deepen the research and
understanding of tectonic lithofacies and prospecting prediction in ore fields, this article focused on the lithofacies
establishment and modeling predictions on the mineralization-alteration-tectonics-lithofacies, discussing and exploring
eight important types of mineralization-alteration-tectonics-lithofacies models and their formation mechanisms
domestically and internationally. [Methods] The article carried out ore field tectonic lithofacies mapping and detailed
analysis of the formation mechanism of different types of tectonic lithofacies in order to recognize and delineate in situ
diagenetic-metallogenic systems at the scale of ore clusters and ore fields. [Results] Eight models and formation
mechanisms for the mineralization-alteration-tectonics-lithofacies at the scale of ore-field tectonic lithofacies were
discussed in this study. The IOCG-type ore field in the Copiapo area of Chile is controlled by the main arc belt, arc-related
basins, magmatic superimposing and basin—deformation style. However, the SSC-type Cu deposit and the IOCG-type ore
field in the Dongchuan area of Yunnan in southwestern China are located at the marginal rift basin with different styles of
basin deformation and reworked by the magmatic superimposing tectonic system. The Jia—Cha epithermal Au-Ag-Pb-Zn
ore-field in Inner Mongolia of northern China is dominated by volcanic lake-basin, volcanic dome structure, facies-type of
volcanic rocks, and volcanic hydrothermal crypto-explosive breccias, whereas porphyry Cu-Mo-Au and epithermal Au-Cu
ore-fields in the South Gebi area of Mongolia are formed in the Devonian—Carboniferous plutonic magmatic arc. The
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Sedex-type Ag-Cu-Pb-Zn-Ba-Fe ore-field in the Qinling orogeny of central China is shaped by the three-order sub-basin,
syngenesis fault, and facies of hydrothermal sedimentary rock in the marginal pull-apart basin. However, gold and Au-Mo-
polymetallic ore fields are dominated by different scales of the brittle-ductile shear zones in the orogenic belt. Migrations of
the ore-reservoir-forming matters for metallic ore field and gas field are derived from the Jurassic coal-measure
hydrocarbon-metal-bearing source rocks in the western Tarim of basin-mountain-plateau mosaic structure in western China.
The Wulagen glutenite-type celesite-Pb-Zn ore field located at the piedmont compression to extension conversion basin is
coupled by the pneumatogenic plume and superimposed by the piedmont thrust-fold belt. The Sareke glutenite-type Cu-
polymetallic ore-field hosted at irony glutenite of the dry-fan facies in the tail-end lake basin is reworked by the hedging-
style, base-type thrust fold belt and superimposed by mantle-derived hydrothermal plume. [Conclusion] Eight models and
formation mechanisms for the mineralization-alteration-tectonics-lithofacies at the scale of ore field tectonic lithofacies
were discussed in this study based on a review of ore-field tectonics. The tourmaline-rich plume tectonics, magmatic
gasbag structure, and compound karsting tectonic lithofacies are three new types of mineralization-alteration-tectonics-
lithofacies. Ore-field tectonic paleogeographic unit and formation mechanism of important ore-field tectonic lithofacies,
new classification methods and principles of the mineralization-alteration-tectonics-lithofacies and 12 different types of
deformational tectonic lithofacies were established in this essay. [Significance] All achievements in this study have
established a new foundation for tectonic lithofacies mapping and ore prediction.

Keywords: ore-field tectonics; ore-field tectonic lithofacies; mineralization-alteration-tectonics-lithofacies; ore-forming
system; tectonic lithofacies model; formation mechanism
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Fig. 1 Measured No.4 longitudinal profiles of tectonic lithofacies in the Tangdan copper deposits (SSC-type)

1-Sinian Doushantuo Formation; 2—the Second of member at Luoxue Formation of Mesoproterozoic Dongchuan Group; 3—the first member at
Luoxue Formation of Mesoproterozoic Dongchuan Group; 4—the three member at Yinming Formation of Mesoproterozoic Dongchuan Group;
5—Pingdingshan Formation of Palaeoproterozoic Tangdan Rock Group; 6—irony slate; 7—dolomite; 8—argillaceous-silty slate; 9—alkaline Fe-rich
diabase-gabbro apophyse or dike; 10—copper orebody(SSC-type copper deposit); 11—copper orebody with low-grades; 12—presumed copper
orebody; 13—geological line; 14—presumable geological line; 15—faults; 16—presumed faults; 17—geological occurrence; 18—adit level and above

the sea level



%1

rEE, & HMEES

AH 2 S R B B v 95

PR o MBI A58 o FHAR U - M AR R = Bl —
wEA B oS BL, PN AKRAMER
e, T ORARNBE B R T 5 A K& s R &
Gio AE 299 MR (18 2), NI RITRE B, i T
b 378 X BT BR R RO ek PR Bk
W 23 o e AL T IR B TROAR , 7 M 3% WL 4 %
B G I g A R A A Al R TR R A = BB B M
Beo X FARACE PRI BRI AR L AL, AT
RE N B T R T DA R I UK, S R ik
AUBRT T SR IE BT 2R, ROV ) R S BOE
TR R, X LW R T RA AR SRR
=B, BT M R R S A, A
S 2R R A A T S IR R R R A A  d i 2
PRI T SR AR B AR R i e Bl O 4Rk
THHR UK PG o B W7 207 A A R ik Bk
TEUT R A I AR G IEE R A ORI, TR T
IR B TR R A R SR PR RS T R
& T R = AR i R B8, X 10CG B R IE LA Fl
AU T A8 F0 2 FO0 Ak o TR AR A PR T 24 1T
A TR 3 b e BBk M A R AR A -

Bkt M iR A A Ca K RO AR A g R ) —

RO R “RE M IR Z [ T8 ) 9 5 1M1 44 38 X IOCG
TR BT 1A A (E 2), 59 B Z- I8 i1 2 144
T, 3N TR MR 1 E 6V [a] (ZKS9-3) B IE 2K .
M 59 £k (ZK59-1 Fil ZK59-2) 5 #i b 4% [ 4E il 51 139
RANT79 2, FENRAFRTUE Z 1P B A K
e A R A AR o A R I v, TR T A SRR
FRR A i R G0, I0CG W R & T Hodh o (HA ™
A 3 T 28 10 42 A R TOLTE 6 B AR F . R A
FARHL R A A TR L 10CG 0 R, R E AR
NEEP LIS EE .

HOIE 5 R R 2 AR 1 1 i 7 A 3 25 AH 2 A
A 4R, 02 ©F M KR X
10CG W TR JE LA F, ™ 48 1 6 i A F1l; @17/ A
AR L R A R TR R 10CG B iR @I R4
= BA R TR A K RO RS RS
IOCG & 14 (151 2 H1 59 £k ) s @ X 7% =5 28 v i1y Ll 4
IKUTRR BV, T T 9 10 4 3K A0 S n i ™ 1
HE 2 1794) .

23 ERAKERREBBEYT BSREE LG,

RIEEHEER

oKL A7 TR 3 LA L T 4 (2 T kL

—PeDF-

79% \ g oo [e)s [n
19% © oo, E6 [=]12
ol [poov)s 7 Tzl
_____ 2, EEs Dol
N 9 1270° 1 5

D

99k

1800 +

1= ey BRI B B 2 B 2— ot aly AR N BEVE 35 21— Bt 3— P by SR N E DM R 4 = Bt 4— ok Ak JBROME S W I o i 5 S— AT A ik
A 6—H WK (SSC R W FR ) 5 7— % A 4 44 ; 8— 4R B 4R (10CG R4k 4 A7 B ) 5 9— b i AL 2k 5 10, — HE I J L 485 11— 25 12— %5F
Pk 2 B35 D5 13— U AR FL K 255 14— b B oo RN 4K i B 15— M J5T IR

B2 G4iE—+#4%10CG A F1 SSC A 477 K Ll #y 3% B A =4 3@

Fig. 2 Measured longitudinal profiles of tectonic lithofacies for IOCG-type and SSC-type copper deposits from Baixila to Zhonglaolong

1—the second of member of the Luoxue Formation of the Mesoproterozoic Dongchuan Group; 2—the first member of the Luoxue Formation of

the Mesoproterozoic Dongchuan Group; 3—the third member of the Yinming Formation of the Mesoproterozoic Dongchuan Group; 4—alkaline

Fe-rich diabase-gabbro apophyse; 5—hydrothermal breccia facies; 6—copper orebody (SSC-type copper deposit); 7—low-grade copper orebody;

8—Fe-Cu orebody (IOCG-type deposit); 9—geological boundary; 10—inferred geological boundary; 11—fault; 12—transverse drift (vertical

projection); 13—adit-in drillhole and its number; 14—adit elevation and altitude
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Fig. 3 Mapping of volcanic edifice and ore-field tectonic lithofacies in the Jia—Cha Ag-polymetallic orefield

(a) Tectonic lithofacies map of the Jiawula—Chagan Ag-polymetallic orefield; Fig.3b to 3e and 3h to 3i are photos from the Jiawula Ag-
polymetallic deposit and Fig.3f to 3g are photos from the Chagan Ag-polymetallic deposit; (b) Chabasite-daphnite facies along both sides of the
filling—replacement veins of Pb-Zn-sulfides at 540 m level; (c¢) Gypsum-semctite-K-illite facies at 580 m level; (d) Facies of illite-smectite
formation and illite at 580 m level; (e) Fine-veined and microveined sphalerite-galena sulfides veins filling in lithofacies of illite hydrothermal
breccia at 475 m level; (f) Fe-Mn-carbonate hydrothermal breccia lithofacies of Ag-rich rhodochrosite from No.18 orebody in the 216
exploration line at the tunnel face of 300 m level; (g) Fe-Mn-carbonate hydrothermal breccia lithofacies of Ag-rich rhodochrosite from No.18
orebody in the 216 exploration line at the tunnel face of 300 m level; (h) Sphalerite-galena sulfides quartz veins in horse-teeth-shape in the 5’7’
exploration line at 200 m level; (i) Crystalline nuclear lithofacies of pegmatitic galena in the 57" exploration line at 200 m level; (j) Marmatite-
pyrrhotite-chalcopyrite ores in sideronitic texture around crystalline nuclear lithofacies of pegmatitic galena in the 5'—7’ exploration line at 200 m

level; magnetic susceptibility is from 151107 to 114x107SI
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