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Gold deposits in the Huaxiong Block are not shown. Tectonic framework mainly after Zhang Guowei et al. (1996)
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Fig. 3 Schematic map showing underthrusting along the Bailongjiang fault belt (from Du Zitu et al. , 1998)
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Table 2 Metallogenic physicochemical conditions and depth of the gold deposits in West Qinling Mountains
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Fig. 4 Histogram of metallogenic isotope ages of

gold deposits in West Qinling Mountains



144 /N N S 2 2

2004 4

Ma #1169+ 11 Ma W 4E &%, 97 X & B k5 M9 11 {447
S (215, 5, 214, 199.1, 186.3+£6.9, 173. 8,
169+2, 166+4, 136.2, 130, 130, 102. 3£8. 2
Ma) 5 Fi#E102. 3~215.5 Ma (HSBH4E,1994) . &
f£130~199 Ma 2 J8] , REABH" R A 4130~200 Ma
ZH, B2 kTR FE# KT 220 Ma BiIREZH A
BB AEIR

FHRIE R R FTARB LY W ERSE T 44/
T80 Ma fH R . HP 2 FR BB RANRES
T H— M7 B HAS FER46~10 Ma(FET K
F190) HTFHMTERGEREAR Y RMES
FEA, R % E SRR N7 KRR G B XL
Br B K - A RS E PP F iR 49. 5£8. 7
Ma (E39,1994), 8L ki ZEH R 2 AEEREIN
Hn B B H i — A B B (<<400°C Y BO WML RS L T
94N B BB B0 4E 8 M 47. 3 Ma A 4L 82592, 6Ma. 3
BRI MIT L, MERE " HFEGELER,
19O ARM, B A BT KELTREHAER N
172Ma, £ % f1 U-Th-Pb ££# 5117. sMa(Z T K
%,1990) B A 4 I 2R AE #8109 Ma (E 5,
1994) , RHBI/R BT B FHILE . 7o 2(48 /M F
80Ma BRI FIREERNET ML ETET .
S IET B E S IR ER &K FE 60, SMa, #
18 5 K 18 32 R AL 7E B 4E 8 Bk B 37 %, 1997,
2000) B ET & &0 RIKMEBE R LT R 46
todMa . BHBABR I EINHEBTHER S EE
F.1999) . BEFF NI ZFER B FRESKMEA
B B2Z/NF80Ma B [A] i K F R & A HER N
A

M T E 4 #r, 220~ 100Ma i) [R] o7 K 4 4% 43
MEE, LERLI7OMa MERE R, XARETH
ZR U Hth, X f) LA B5F [ S BB 0 g 5 B A R B () L 2R
P

(OHAEZBHXFEHRRERERZL  —&
LW LT, —BRLBRAVRNEZRS E /NI
HWRT L ERARK B AE IS IS
B, K E RO AB O ES kD o2 2
TREMER,KPLUEWHEEEEH HEER
B AR F EE WER R EE®RP 2.
Tl 48 38 1) 7B I R A D B EL A O IR 4 A R B K
MEBTERREERT L.

DIJLFFAT KREERMKS ZERBES,
THEEBH—EXHERO—DF, 5 EAEBE
B, AFERKKET T RIS CHBHETED

BRA B (B FHT%, 20000, T AL S8 R HL4B T 1948
RELSTHTEHEIDABZRKRSHTFHE %,
1998), ZH EH BT B HA R TS0 B2 1 REUAE
BARER AR THELD, BT FERAEEK
FE—HEL B, BXEX FHR—LFAEET
A B [E] B F220Ma X DA ZR AR b B UE 98 SR .

HEBHMXFERMBRY T EAKRBRD &5
KRB RER GV KEFERZAEEE K
HITMHRE R, KRS R 1EHA K T 65Ma;
B ERIRT L KRBT . ESRE LB
WL REF b, BELHERIREDE£T KIRE,
BAGXBEERKRS ZENTAZLNET KRE
A EZR M X TS UEHKAE ST R A
P 2—H ¥4,

(O =ZBEBHIRYN ZEXERERNARK
WX P emE— RN S TF =L REHE. M
FELKBROAMM ZHANERELHEFEE
L EMRER W KT ERNEE T HERIH
P LR LT RN RN R
BOAMMES LR B, FFENMERTHN
1 v A o R R R Y U A R P R B (R AR 3R
1996;Chen, 1998; Brfif 5t 55, 2003) , kT &2 (L H £
B B ) R TS F A Hh X B R SR BT IR K BRI AR
Bt e,

(5) 1 5 A T8 i 18 L A P RO B0 R e
) U E R BOR &8 B8 B ED 3 S TR RA
] & it 8] 29 50Ma (Goldfarb et al. , 2001; BRfT 5,
2002), MR 170Ma B LB B W18 14 o 5 T &
M BV 5 A B ) (B = & i, 230 ~ 208Ma B
220Ma) 50 Ma,

EARMFEA T HBRUTELUEFREARS
R

(1) e 520 8 35 AFF b 7™ A Y s P -EL 38 A gk it X )
B KKl A Sm-Nd B2 4R 88 9242+ 21Ma, 48
SRTRAE IS 221413 Ma (Li et al. , 1996b),

OB F R ER XY B/
WING EEFEBH210~230MaGiFEEE,1986),

3) W F ARG EE T LR ERM
BET Y —2E P HERNRERN192+34 Ma(s
AN E2 S G H206E55Ma) LB = RS F 5
SR H199. 641, 7 Ma, BT LR EW H201. 3+2. 5
Ma(Zhang et al. , 2002),

(O KAl —HEMXPEITENHE—BEE
FE R 5 FUAH Q28 R A W R K EE 48 9 220~ 210 Ma



%2

BRATR S TR X R — 2 R B &5 R R R 7 o 6] Hg 7 3 AR

145

(Amer et al. , 1993; Li et al. , 1996a; Chavagnac
and Jahn, 1996),

(5> F U Hi DX i A 18 B 75 4 & 7€ 220 ~ 205Ma
HI&E T (Sun et al. , 2002),

PR, BieRFMEERGT . F 2 RE
WA, HRATERERR L FRB ST KM
B B 8] 2 220~ 100Ma , 55 flf 38 %5 1 VR R ) 25 5 1%
T RERITOMa 4, Bl 0k B, th Bk 3h 2% 3%
S g Il i 488 640 B S 1 o R RS AR B

4 BT R

BERTT R X FAR—KEHA LT R f
B 26 R TR SMEE LERY S,
T BB X B 8% M & A B IE S 7] Al 388 B 300 84 ek o 4
HER R ERAGFE IS, 1986; #1% &,1988; %
E % ,1996;Chen,1998; R H #4,1998), K15t
R 5E 7% 1832 Fl B T 20 A it AR b 3 72 o ) R O
AT B F AR T B 37 7 S A0 lE 9 3 L R A R R 1
YE F#E R, (] 5 CPMF 8 CMF # 3 ; Chen, 1998;
PRI %, 2003) K M AF R IE R Ak— R EHRB S 1
B 43 A F 3 B b BR AL SF AT

16 b B4 it P9 4RF b (a2 e AL 1 B O HE A 5 4 9t g
HARTHR. OR—FEEH . IUT— A HRR.
RE—BEZHREH ARG MEFES & T
FAR a3 9 0 38 B, R AR E 4 43 1R A8 R T AL T R
BB P AR A b R O T LR LA R
T YR, RIE T ST IR B R IR AR FE A F AL B (o
HNEHRH BEREOVIRE. 5K T Fh L FrhR
EF BRI, UERAE—RET AEIEE.

B KSR BA 5 5 8, BFFE N A7 FF 4R V855 » S BR 3
TR BER AR SRR, BN BT — R A
S B ARF b AR B O 1 R 3 T 3 6 DR A
K BB AL WA (BB R — 0 i 34 D BB K. Rl B,
CHE ARSI R T B L MAE, BUE
YA R RIS B4R T BT A8 8 5 4 otk FR
ER T RERIBEER SRR RIBIER . H M, 8
i 58 A A ) 38 R — S L Ak CRL R i K AR AE) F13%
JB R K BB P AR B B8 2N, R T 5B 4 b % A
B P MAKIR A TR IR & B A AW BLE 9 %
RAETIR BB RZ — A, B
WIRA BTG RT WA E % SRR EE RS
B, AR RA—REAE ST ¥ RORT

ARITUBHESHAMBZE, RF—RIE  AHELTHENSLERLONE.
ms s L8 RM BS ExF KA
EREXANE |(promn FE N B EN - R)I5H N
i B D\ ‘\ D\ R\
R - R il\ AN DN Y
#2071l I 3 RPN RS 5 == 2 .
\.\ *dgee “ v oafleevs fmﬁi“mﬁf
MBT i BN -, R \4
ER R R ~ e N IS 233428221 ‘7 RBT
L e T TR I 7 o3 1ieeddiy PSS\ i T P ISR
----- Saaseseet 222222 Y: FE223 9984 IEISER 4504!‘!\-.’; v
ooooooooooooo 22222222 FrEiaeet 12998514 1225200 olve
o'y Sshss000s AL ladd oo il dddd Ladiddd FEFEEL S
% RRRTIIg L2 * ¢ ¢ 800 o ® PSSP v ILeees Taees & 4350 a0 ROORN
X XX ORRINKARRAXAATI I 20 00 0 0 0 R EES i + 4+ 4 T LR + 4+ 4 + + + +50558, %ot
% X QU TR ¢ S 4 - LS e liedio Aeetlag 444+t 400 & % %
d &~ Tarele el
3 B +++ ++ 40 ~ 2 X
G ' 3 e + 4+
R e R SO +
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ++++++ R
SRR NN/ RaN b B A

BFRRBE-PDIHER
Late Paleozoic-Triassic
strata in the Yangtze plate

BT IN-28 [0 Ao 28 0% b bk R Z% WS AR Bk JE

Basement of the Aba-Bikou
and Cenrtal (¢inling terranes

RBESIOIENERERE
Syncollisional magma chamber
of granitoids

EENPNE

Main fault

PR

G

=3 plate

~ granitoids

m BLBEYT K

S B MEREE-DINER

RS o) .

Late Paleozoic-Triassic strata
in the Qinling micro-plate

Basement of the Qinling micro-

Rt 1 4 51 0 BN BRAE B B K

Syncollisional deep-secated

Orogenic type gold lodes

EIERPUE-ETERGER

Mesoproterozoic—Early Paleozoic

strata in the North China plate

y BF RNBHELTRBER
4 Basements ot the Yangtze and North
“ China cratons

R 15 1 0 1R R Bt 8 K
Syncollisional shallow-seated
porphyry and related stocks

FHR-EFRBEAEBRINOEY K
Carlin-type and Carlin-like and
intrusion-related gold deposits

&
&

B5 FREFK-BFHEST R HERR

Fig. 5 Tectonic model for metallogeny of the Carlin and Carlin-like gold deposits in West Qinling Mountains
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—IREHMX P ET =T H)IEERHE, N EETH
I 7 A 1k 2km , TR B ST DAL B T R AR AR K
BEW MK . EFHEPERERRREREE.
DA B g m b, LA R ok 2 AR, B 2
AR, FRBHFHR—L RS T BRBYEL
BAELREELFOEERREETE A THA
WAL R R AR R UG M2, B4 1L
HEMFREEREFTLSE MEV BRI RERE
RH TR ME DL L 20km (BRAFBL, 1996 R AT Rt %,
2003; Goldfarb et al. , 2001), [ 1, 7 Z 1% g dt & 1%
&L R —E R ST I RFARAF
4, TEELRET MERFILEBRBD.
53 RRBSERHNESTREBPER
REGHX LT KL E LR R E, RH RN
ZW REF DA AR, R L RHRES
TEL ARGEV EITAEREHWRE HH.E
mASPRBERBT R MARZRRTEUNERE
WEREHERRT K. AER ST EFARER
HEBP KBV ETATEREREL  LHER
HKEHAMBAEHERAERRKRBERE ARG IHT
BEEXFHRZR , BRGRSHBEREMES .M
HERBUEXABEERES FRELBEPER
AR R B RRL A b . A E L — B R, R RS
W EZHHMBERTHREL AERAEREN
RN AKBERA—LFHRBEET R R X —HB
FE, MARG X WETSNZAFEEELREST A,
HEHyEHIEKR.
54 FRENRSERNNRATHEAZRERETER
KEVRERRZRAWBRESAFAHE EBHRR
U K HUE R A BB 1R e A 4 20 A FE 135Ma (BRAT &
% 1992; 59 2 X% ,1997;Li et al. , 2001; BRfFHE,
2002;Mao et al. , 2002); [F] Bt , /R 2 1% #b X i $F Fs
A BREEHOEREERI L HRLZR (K
%, 1992 M-k, MMt afFEmkER
2R R EBHIT.

EEEWML IR, FBERBRMHEXN FHRRHY
T A A % 47 B [R) 70 KRR BR A B B (B A R M TR
REEAR RS KPR EER  RRT (Y
180Ma Z Hi) , A< B Y. K il 55 BR P K il # B 78 (Hsu
et al. , 1988; Sengor et al. , 1996)iB IF T R ZF s Hb
XH R ) R, (E AR RIS W R A e R B R P
LUy 3 P e J& T e % , 3 5% P 1) o SR R AR AR R AE TR
135Ma EH A BEHEAZREANPERTEH K
MERAERTEABE F135Ma £ (BHRZEE,
1998; BRiF &, 2002),

6 FELIL

(D BRHXEHRABEEFRA R FARSE
TEZ ESXEETHEREIKEREN)T
FIEX B R B R AR ST B A S8 i 3R
2 AEAE A7 B B R WL 3 R 5, B4y A
F RGN BRI E L HF .

(2) B EHR—KEHRUETRIBEFEER
BRA—HXHMER URERM=BFRNE:HEE
HBRBREESAREE FRERARASBERENK
ERARBEEERNKNHF RETRARM=8
FRABEAHRY BEMERY RERE.

3) BIEFRHR—REHBEET FTELMEKRE
0 R T A A JE I B A, B R A SR R R TR
Bl B Ak 2T B Jb B R AR ) Ll A
BHEE, RPN mICR R ENR, FFEIE
s I ERE R — KRB & KM A
SR RZUZABEEMEREEMPERE
BER

() BEFH—RFHRBET FESMERE
L 1 AR T SR B A 48 AT L B R o BT D 2R 0 B
RN BB R AL R R A F220~100Ma Z [A],
PA170Ma by 04 s 76 BB B (8] 1 23 (8] b 5 w1 3 1
YERSEEY &, IE B T # Bk 3h 1 % =00 R s i
& L BT R — 1 R AR B 0 B R IR A

(5) B RAR—KFHRBET TR FR
HER R R B h TR R, TR AR
1 7R 9 5 AR b T R ST A9 R X L BLUE B AR
EREXZHATHAABBRZX FHR—RFHREE
R ARE S A B, TR R T T R RS B
T U — /18 L FH 45 R 70 7 3447 0 B P O e/
SFETHIRME R .

it ZEEMLREHBTOEST RKNFRAR
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constraints on the tectonic history of the major blocks of China
Carlin and Carlin-like Gold Deposits in Western Qinling Mountains
and Their Metallogenic Time, Tectonic Setting and Model
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Abstract

The Western Qinling Mountains is the largest but one metallogenic province of Carlin and Carlin-like gold
deposits in the world. Inboard a continental collision orogen. the Western Qinling Carlin and Carlin-like gold
province has different geological setting from Nevada and adjacent areas in western United States. the first
largest worldwide Carlin and Carlin-like gold province, which is developed in a basin—range province behind an
active marginal orogen. The Carlin and Carlin-like gold deposits in the Western Qinling Mountains are mainly
hosted in Hercynian—Indosinian (from Devonian to Triassic) tectonostratigraphic unit developed in a foreland
fold—thrust belt south of the Shangzhou—Danfeng Early Paleozoic geosuture. The country rocks are major of
carbonaceous fine clastic—chemical sediments, including calcareous sandstones, silty carbonates. shales and
cherts, deposited in lagoon—shallow sea environments, although a part of the country rocks was previously
suggested as turbidite. Geochemical signature of Au—As—Sb—Hg—Ag ((Ba. Te. Pb—Zn), poor in TI,
characterizes most individual deposits. Sb, Hg. Ag., Pb—Zn and barite, and occasionally uranium, can be
recovered as by—products. With metallogenic temperature of 160~300 C, fluid salinity mainly of 4% ~10%
(NaCl,,) , pressure of 5~50 MPa and depth of 0. 5~5 km. the gold deposits in Western Qinling Mountains are
medium- or low-temperature mesozonal to epizonal deposits, consisting with those in Nevada. Ore-fluids are
major of metamorphic and meteoric. despite magmatic fluid cannot be ruled out. High content of C,H; shows
that organic fluids contributed to gold metallogenesis. Histogram of isotope ages shows that metallogeny
occurred in the period of 220~100 Ma, with a peak around 170 Ma. Metallogenic geodynamic setting was the
transition from collisional compression to extension; and the CMF (collisional orogeny, metallogeny and fluid
flow) model can be used to interpret the Carlin and Carlin-like gold mineralization in Western Qinling
Mountains. During the collision between the South and North China continents, imbricate north-dipping
underthrusting or intracontinental subduction occurred along regional faults such as Longmenshan fault,
Ruo'ergai—Wenxian fault, Maqu—Mianxian—Lueyang fault, Bailongjiang fault, and Fengxian—Zhen'an
fault. This caused intense crustal shortening, thickening and uplifting, as well as the followed slab delamination
in Western Qinling Mountains. Metamorphic devolatilization and partial melting of the underthrusted slabs led
to the generation of ore-fluids and related melts. Upward migration of ore-fluids and related melts into favorable
structural loci must result in formation of the Carlin and Carlin-like gold systems as well as the orogenic-type
gold lodes. Additionally, a huge orogenic-type gold province is stipulated to be beneath the Carlin and Carlin-

like gold province in Western Qinling Mountains.

Key words: Carlin and Carlin-like gold deposits; transition from compression to extension; metallogenic

time; metallogenic model; Western Qinling Mountains



