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Fig. 1 Simplified map of tectonic units and main mineral distribution in the West Qinling orogenic belt
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Fig. 2 Geological structure map of the Miaogou gold deposit and its surrounding area in the Fengxian, Shaanxi Province
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Fig. 3 Geological map of the Miaogou gold deposit in the Fengxian, Shaanxi Province (modified after Shaanxi
Geology and Mining Three Geological Team Co., Ltd., 2016)
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Fig. 4 Field photos of typical geological characteristics in the Miaogou gold deposit
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J Boynton (1984 ) BRAV B A1 {E X 7 - 70 2 B e kAT
FrUELL , AR Sun et al(1989) R 46 HS{E X i LR
BAEIEATER AL, IS AH R R IESBUE (R 2) .
i 22 2 A1, BR 42 45 (2018) 78 fi] % 2 4K B 4 1K
IR AR ) R AE R A (Q116-1) FE (<IN KA
(Q201-2) #5 4= XREE 43 Jill 2 89.71x107° Fil 48.34x
10, i - % & (HREE) 554 + &% & (LREE) [t
(B3 0] R 20.77 F1 13.99 , AH Xt 45 v, 455 5 A8 o (L
Yh) 54 31.60 F1 13.60, A HIA2 4 + A1 FH + 0
RO SRR, Hod (La/Sm) 409 4 5.68 i1 5.44,
(GA/YD) 391k 279 F1 1.51, Fe W2 H6 + 0943 1 7
B e TR L AR OEu 43 1.11 Rl 2.36,
PIRF 1L, EulE SR B . BiCA N K3 ke s +
SREE #99.45x107°~121.44x10°, *F- 34 { 4 106.69x%
10°; % % + & & (LREE) & 90.60x107°~112.26x
10, F- Y948 Ky 97.43%10°°; H s + & & (HREE) Jy
8.85x107°~10.12x10°, *F- ¥J{H 2 9.26x10°; £ i 1
&M +I0 & W H (LREE/HREE=9.49~12.23 ) #{i]
K AR, HA AR (La/Yb) (N 13.64~18.42,
B A e R FRRE K, Ho (La/Sm) R
4.09~4.91, (Gd/Yb) K 2.19~2.59, F B 5255 + 89 0>
TRE T AR AR R RS B SEu (N
0.91~0.99, TLH . 1) Eu 5% . A FE 5+ SREE
9 46.88X107°~121.44x10°°, s 25 (b 45 K, -1l
A 159.88x10°; e Hi + 7 & (LREE) & 41.60x10°°~
184.34x10°°, 37 ¥ {f o~ 143.62x107°; & i + & &

(HREE) 2} 5.28x10°~21.17x10°°, *F- %] {i & 16.26%
10°; 82 % + 5 &M + oo F b {4 (LREE/HREE=
7.89~9.67) HI XA, (La/Yb) K 9.22~10.72, F 5,
RERAE RN, AT USRS R E A - on R AR
%, Hovb (La/Sm) M 2.62~4.22, (Gd/Yb), K 1.61~
2.32, F WIHRFR - RN H B 4 (0 50 18 R B 4 /0N, B
G 4 SEu {H 7 0.57~1.49, SE- 24 {E 4 0.76, B — A FE
A A A RE S YN T 1, Bu SR 0 B B AR fE
ViVNE
32 H-O@fIZ

Joh V8 A A DX A R A 5 H-0 (8] 4 R 4H Ak an
F 3R, A1 HE 8D, _yow TH N ~96%0~—59%0 , ¥ ¥
N =84%o0, 80\ _gyon TH N 16.7%0~19.7%, F- ¥ (i
18.0%00 1 FAS YA T & Wit A Al BLARRI ST, i LAAS
¥ 5% v 48 58 1) A 2 — L EE SR 2= 8 D1 (2020) 784
DX AT 4 0 BT 5 40 B ik S, e A 1) 3
— Y BE AR ARG R Ry 220~250 °C,F-H 1 R 240 C (R
SR 2N DX LA S 2L (AR SR AR AE 22 0], T DA
AR 5% 45 F R B AR T R 5 SE PR LA E— a2
W22 ) oA Be—IKFH5 3 18 7 FE (1 000Ina, 0=
3.38x10%7°-3.40, Clayton et al, 1972; 80, quon—
8"0,,,=3.38%10%1°=3.40) Fie & 3R AF I 18 42 07 80,
HUNR 3 7R, 80, (6N 7.3%0~10.3%0, - Y {H R
8.6%0. WBRE 7R (2018) M (1) By B VA 42 07 80y, T
H 2.1%0~6.4%0 , - 52 55 4 T A 15, 850 5, T K 2.2%0~
2.8%o.
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Table 3 Test results of quartz H-O isotope in the Miaogou gold deposit

WIXAF FEaRS B b MRAXTGE 8Dy _yon/%e 8150, _gyou/%e 8"%0,,. /%o Bl
M024-10 AL THCE &0 A Pag -90 16.8 7.4
M024-11 24 IR A ek £ -96 16.7 73
. M024-12 AR THCE S0 A AL -89 19.4 10.0
;;?X M024-13 R R ek b -69 17.8 8.4 AL
M024-14  EHPTE—TRY BRI TS A -94 18.5 9.1
M024-15 AL T B &0 A e -59 17.4 8.0
M024-16 W AT BE ik Vo -90 19.7 10.3
Q121-1 BT POk A e £ -82 13.4 4.0
T Q121-2 AR Pk TG A -82 11.5 2.1 Vg 2018
XN Q157-2 SN U/RINEE AT Fap -78 14.5 5.1
Q252-1 H oA gk Vg2 -78 15.8 6.4
/\4:5@ Q251-1 ‘ LTS - Ef -84 11.6 22 Vs 2018
e Q2512 Ry B AR R A VeE S -86 122 2.8
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L3 4,8%SHH N 4.15%0~11.88%0, “F-HIMH N 9.57%o,
AR YRR — B S AR 5NN, T REAS & T[]
— BB Ab e, HAy 3 AN RE S A R, AR fb v
FEH /N, B R R LB B — o BRZE AR (2018) WF 9 3R
B, TV 4 8 R W 86MS 1l N 3.90%0~4.20%0 , F-
HI{E A 4.10%0 , 25 A B FL A /DN B R U HL g o —
Uik sk SR AR S HIE S8k 87 S HAFTE 2 5%,
A REANJE T W — B B i ik 4 (3R 6¥S {H 5
Jo VA G — 2 I 25 5 s e AR 1 191 84S 1
H 12.60%0~14.70%0 , “F-3IME A 13.27%0, {H 8*S {5

Je VA A B AR
34 $HERU-PbER

AR HATES A U-Pb AR B TN By E A ik B
JHTH A1 X 1460 T BEF1 1490 B ZE ik 23 F1 25
NEK B Az 0] L5 &0 R B s MHEEE4G),
BIS], BABES S5, BE 5 2 BH A gk ile £ 1k
N, ST E 2 pH A gk e G L w9 .
AR 2 6 (CL) MG (B 7) SR, K 4 44 4 8 W
R PR, BT HURLA R B R E AU 4
B N R B %, BLDRE o8 4 G
TR R KB R 50~150 pum, K SE LA T 1:1~1:3,
H 25 AT L, B 47 U0 1 203.42x107°~2 499.88%

F4 FHETRSECENRER
Table 4 Test results of S isotope in the Miaogou gold deposit

WX 4 F5 FEfh S SRAEEA B FedhabE HEEw o e 5%S/%o Kot St 5
M024-10 1490 H1 Bt CM27 AT &0 A B 4.15
- M024-11 1490 B CM27 24 B mALY A ek WY 11.62 K
A 5
e MO024-12 1490 H B CM25 AR FHCE S0 B 10.64 *
MO024-16 1490 HH B CM25 LG/ IREE HERH 11.88
0347-1 HREET EOE AN GRS e BT 13.30
Q347-2 R E0 R CRIREE BT 13.00
0347-3 R E0 B8 CUNEE S WY 13.10 .
RN 44,2018
% Q348-1 R E 40" ERVAELN KR SR W 14.70
Q348-2 PR E 40" R Y A B 12.90
0348-3 e R4 Bt /UREE HA 12.60
Q54-1 B 40 ZK4T-2 MRLE R LA R N 8.50
054-2 TR A ZK4T-2 H Y Bk RN 4.10
B Gl A M2 45,2018
e 0632 LB 4 TCA4 FALH R SR Ak Bk 3.90
0252-2 LR 48 ZK55-5 L IREE S S RNl HRRT 4.20
(21 +5)Ma (218 +5)Ma (217 £ 5)Ma (218 + 5)Ma (218 £ 5)Ma (219 + 5)Ma
9 i 11 12
«©@ Q CE =
(222 £ 5)Ma (219 +5)Ma (217 £5)Ma (220 £ 5)Ma (222 £ 5)Ma (222 + 5)Ma
3 15 18
PO O o = on €
(221£5Ma (221 +5)Ma (%0+®Ma (221 £ 5)Ma (218 £ 5)Ma (219 + 5)Ma
K O W
E .‘) 0 100 um
1
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Fig.7 Cathodoluminescence images of zircon from the diorite porphyrite dating in the Miaogou gold deposit
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107, F- ¥ {8}y 1 874.58x10°°, Th % & N 435.07x
10°~1 151.93x10°, - ¥4 {f by 872.45%10°; Th/U b
fH A~ F 0.32~0.58, 1L 1 M {EH AL F 04, F ¥ {H N
0.47. Th/U FoAE & B A GO 0RE & b 85 A 22258
FHAH

DN By 5 B 47 48 LA-ICP-MS 23 #7 , Herp

21 AN R VRSN BE R B s AR VS A R AR TS A
WAL b, L U-Ph R AR R AR SE 3], oK
ZE A RS . 21 IS BRI A4 S
BRI R £k 19 A8 A AR Y O (220.7+1.0) Ma (MSWD=
4.8) , AL 2448 Hy (219.8+2.1) Ma(MSWD=0.12) ,
JE =t (& 8).

£S5 EALY AKPSEHEALA-ICP-MS U-Pb Uik R
Table 5 Zircon LA-ICP-MS U-Pb test results of the diorite porphyrite in the Miaogou gold deposit
FrhE/(x107) Al 2R Lol 4E 1% /Ma
e Th/U  PL7/ Pb*/ Pb*%/ Pb*7/ Pb*7/ Pb*%/
Th pp2 U lo - lo pp,20s lo U U lo
1 804.15 1858.78 0.43 0.0502 0.0014 0.238 0.007 0.0343 0.0008 206 63 216 6 218 5
2 742.44 162852 046 0.0505 0.0014 0.239 0.007 0.0343  0.0008 219 63 218 6 218 5
3 1143.50 249988 0.46 0.0502 0.0015 0.237 0.007 0.0342 0.0008 205 67 216 6 217 5
4 828.18 1719.12 0.48 0.0501 0.0018 0.237 0.009 0.0344 0.0008 197 82 216 7 218 5
5 1018.36 2080.90 0.49 0.0514 0.0015 0.245 0.008 0.0346 0.0008 260 67 223 6 219 5
6 91545 2081.26 0.44 0.0501 0.0014 0.241 0.007 0.0350 0.0008 200 62 220 6 222 5
7 1030.54 2080.29 0.50 0.0501 0.0013 0.242 0.007 0.0350 0.0008 200 61 220 6 222 5
8 115193 218232 0.53 0.0507 0.0012 0242 0.006 0.0346 0.0008 227 56 220 5 219 5
9 110556 202132 0.55 0.0528 0.0014 0.249 0.007 0.0343 0.0008 318 59 226 6 217 5
10 113930 243220 047 0.0513 0.0012 0.246 0.006 0.0348 0.0008 256 52 223 5 220 5
11 884.97 1960.24 0.45 0.0500 0.0014 0.241 0.007 0.0350 0.0008 196 62 220 6 222 5
12 529.82 120342 0.44 0.0505 0.0017 0.243 0.008 0.0350 0.0008 217 74 221 7 222 5
13 665.59 1581.24 042 0.0503 0.0015 0.242 0.007 0.0349 0.0008 207 67 220 6 221 5
14 435.07 1380.09 0.32 0.0511 0.0014 0.246 0.007 0.0349 0.0008 243 64 223 6 221 5
15 870.70  2079.22 0.42 0.0531 0.0012 0.254 0.006 0.0347 0.0008 334 52 230 5 220 5
16 875.06  1556.50 0.56 0.0510 0.0014 0.246 0.007 0.0349 0.0008 241 61 223 6 221 5
17 711.68  1319.65 0.54 0.0524 0.0015 0.248 0.007 0.0344 0.0008 303 62 225 6 218 5
18 1000.05 2510.02 0.40 0.0522 0.0012 0.248 0.006 0.0345 0.0008 295 50 225 5 219 5
19 72824  1819.22 040 0.0523 0.0012 0.252 0.006 0.0350 0.0008 298 53 228 5 222 5
20 93477 161459 0.58 0.0514 0.0013 0.245 0.007 0.0346  0.0008 258 58 223 6 219 5
21 806.08 1757.15 0.46 0.0508 0.0013 0.244 0.007 0.0348 0.0008 233 56 222 5 220 5

4 tib
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KA TN R B e S AT R A RS, T ) —5
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Fig. 8 Concordia diagram (a) and weighted mean age (b) of zircon U-Pb from the diorite porphyrite
in the Miaogou gold deposit by the LA-ICP-MS
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Fig. 10 Rare earth elements distribution curves of ore

samples in the Miaogou gold deposit
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Nb LLAH 4 0.94, K Fifi #h 76 (19 La/Nb LB 2.2 1t
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Fig. 11 Primitive mantle normalized spider diagram of trace elements of the vein rocks in the Miaogou gold deposit
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Fig. 14 H-O isotope plot of the Miaogou gold deposit
(base map according to Taylor, 1974)
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(244.8+3.9)Ma F1(227+4.8) Ma , il 3 X} & B 16 4
AR CE KA B C RPEAT RS, U B A &0
PRI ST AR 227~200 Ma, J547 s 1] 45 7 Fik (4 16
B AR I, SR I T AE B . BARRIARSE (2020)
T AT ) B 98 A R A8 DX e SR 4 0 RN R A

el AR 18] R AT, AR B 7 0 PR A A
YRS A b e PR R AR R AR, el
W% A R 1) A B o A O 8 2 T 01 I B e S
IR O, T AR 220~215 Ma, J& T =
G=q LIRS

F6 AFWRRAKRT EXARET RFIRFIR

Table 6 Isotopic age of typical gold deposits in the Fengxian—Taibai mineral concentrated area, West Qinling

TR Wk M x5 AEIA K B e A
won NW [ 41 Sk BEAEIL Ry (232.58+1.59) Ma, S5 2k oL e s
A Ar FeE o AER K (222.1443.45)Ma AL, 2003
WA Pt % A4 50 624, .
KoAr N »NEEf%Hﬁ(\NW o TS S A8 53500 0 (197.6+4.2) Ma 5412004
INEME AR ) A7 BE WK 257 2 R P B (195.4+4.2)Ma F1(199.1+4.2)Ma
U-Th-Ph ST B AR R B — BT IS 210 Ma XIHME 52014
SN =L S PaY SN E Pay iy} [ a1 LB LR AR Y (209.3+4.2)Ma Fll _
Sm-Nd E———— (208.143.1)Ma iK1 ,2016
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Geochemical Characteristics, Zircon U-Pb Ages and Geological Significance
of the Miaogou Gold Deposit in the Fengxian, Shaanxi Province
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Abstract: The Matigou-Miaogou gold deposit, situated in Fengxian, Shaanxi Province, within the West Qinling

region of China, is positioned at the southern margin of the western Shangdan fault zone, centrally located in the
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Qinling orogenic belt. This deposit represents a quintessential example within Shaanxi Province’ s recent
strategic initiatives aimed at advancing ore prospecting breakthroughs. The geological strata in this region span
from the Paleoproterozoic to the Quaternary periods. Owing to multiple episodes of rifting, contraction, and
amalgamation since the Proterozoic era, the exposed strata have experienced varying degrees of deformation,
resulting in the formation of near east-west trending complex folds and faults. During the Triassic period, the
region experienced intense magmatic activity, characterized by frequent magma intrusions that were often
accompanied by multi-stage mineralization. Consequently, this area constitutes a significant structural zone for
gold and nonferrous polymetallic mineralization. Notably, the diorite-porphyrite distribution within the mine
area is extensive, with evident mineralization and alteration phenomena observable in certain sections, which
are spatially closely associated with the ore bodies. This study conducts a preliminary investigation into the
metallogenic epoch and mechanisms of the Miaogou gold deposit through a comprehensive analysis of the
regional metallogenic background, geological characteristics, rare earth and trace element compositions of rocks
(ores), H-O-S isotopic data, and zircon U-Pb dating of diorite-porphyrite veins in the Miaogou gold mine area.
In this region, the diorite porphyrite exhibits total rare earth element (XREE) concent rations ranging from
99.45x107° to 121.44x10"¢, with light rare earth element (LREE) concent rations between 90.60x10~¢ and
112.26x107¢, and heavy rare earth element (HREE) concent rations from 8.85%107° to 10.12x107¢. The europium
anomaly (JEu) values range from 0.91x107¢ to 0.99x10~¢, while the cerium anomaly (dCe) values range from
0.93x107¢ to 0.94x107°. For the ore samples, XREE content varies between 46.88x107° and 121.44x10°¢, LREE
content ranges from 41.60x107¢ to 184.34x107¢, and HREE content spans from 5.28x107¢ to 21.17x107¢. The
SEu values for the ores range from 0.57x107¢ to 1.49x107¢, and JCe value s range from 0.85%107¢ to 0.98x10°°.
Additionally, the 6Dy gyow values range from -96%o to -59%o, and the 6" Ofluid values range from 7.3%o to
10.3%o, and the value of §'S is from 4.15%o to 11.88%c. The zircon U-Pb concordant age of the diorite
porphyrite is determined to be (220.7+1.0)Ma, with a weighted average age of (219.8+2.1)Ma. The findings
indicate that the majority of the metallogenic materials at the Miaogou gold mine are derived from magmatic
sources, with a minor contribution from the surrounding rock strata. The metallogenic fluids are of multiple
origins, predominantly consisting of magmatic water. It is posited that the Miaogou gold mine was formed
during the Late Triassic period. During this epoch, significant brittle-ductile shear deformation and magmatic
activity were intimately associated with gold mineralization and alteration processes. These geological
phenomena likely provided the necessary thermal energy and mineral sources, facilitating the activation,
migration, and enrichment of siliceous materials and minerals within the early Paleozoic Luohansi rock group.
These materials subsequently concentrated within the multi-fissures oriented in the west-north-east-south
direction, associated with brittle-ductile shear deformation. The tectonic deformation, magmatic activity, and
ore-forming enrichment events of the Late Indosinian period hold substantial significance. The Miaogou gold
deposit is thus interpreted as a product of extensive and intense deformation, metamorphic-magmatic activity,
and fluid interactions governed by the brittle-ductile shear zones during the Late Triassic.
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