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Fig. 1 Schematic diagram of geotectonic location of study area: 1—Quaternary; 2—North China block cover Xiong’er Group,

Guandaokou Group; 3—Kuanping Group; 4—Erlangping Group; 5—Qinling Group; 6—North Qinling orogenic belt; 7—North
China block basement Taihua Group; 8—Piedmont thrust fault; 9—Luanchuan thrust fault; 10—Regional fault; 11—Detachment
fault; 12—Geological boundary; 13—Study area
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Fig. 2 Distribution map of gold ore deposits(spots) in Xiaoshan area: Q—Quaternary; N—Neogene; E+K—Paleogene and

Cretaceous; Pt,g—Gaoshanhe Group; Pt,R—Yunmengshan Group-Luoyukou Group; Pt;m—Majiahe Group; Pt,j—Jidanping Group;

Pt,x—Xushan Group; 1—Porphyritic rhyolite porphyry; 2—Taihua Metamorphic Complex of Archaeozoic; 3—Fault; 4—Gold ore

deposits(spots); S—Geological boundary
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Table 1 Analysis results of liquid phase composition of fluid inclusions

Sample Liquid phase composition, w/%

No. F CI”  NO; S04 Br Ba® Ca¥ ¥ K Mg¥ Nat Pv*  s* zn®
BGT01  0.053 497 0308 235 0 0.17 004 037 0.0l 0 1.24 5.1 0.3 0.46
BGT02 0.044 2.36 0 2.07 0 0.18  0.01 0.1 0 0 1.9 1.9 0.1 0.28
BGT03  0.091 3.24 0.22 2.93 0 048 003 041 0.01 0 .79 185 058 132
BGT07  0.038 4.51 0.055 0.44 0 047 006 0.19 001 002 1.67 0 238 024
BGT09 0.057 11.05 0.053 229 0.057 399 o0.11 014 001 002 043 0 8.76  0.05
BGT15 0.028 519  0.054 1.17 0 283 007 013 001 001 0.03 1.1 225  0.02
BGT16  0.046 386  0.046 2.16 0 127 004 028 001 001 004 225 159 0.63
BGT19 0.009 1038 0.032 123 0.074 492 007 0.19 001 00l 0385 0 544 0.25
BGT20 0.036 5.55 0.112  0.57 0 076 005 047 0.01 0 0.99 2 1.48 0.5

R2OMAROEARTHE R  HraE R

Table 2 Analysis results of gaseous composition of fluid inclusions

Sample No. w(OM)/% w(H,0)/% w(CH4)/% w(CO,)/% w(0,)/% w(N,)/% w %

BGTO1 0.0 80 0.01 19.99 0.0 0.0 100
BGTO02 6 80 0.2 13.5 0.0 0.3 100
BGTO03 2 90 3 5 0.0 0 100
BGTO07 4 92 0.01 3.49 0.0 0.5 100
BGTO09 1 99 0 0 0.0 0 100
BGT15 2 96 0.01 1.98 0.0 0.01 100
BGT16 3 95 0.01 1.89 0.0 0.1 100
BGT19 1 80 0.5 18.5 0.0 0 100
BGT20 5 95 0 0 0.0 0 100
BGT21 3 91 0.1 5.8 0.0 0.1 100

1) w, is total mass fraction.

2) iR R
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Table 3 Results of inclusion thermometry

Vapor liquid rate/% #/C Salinity/% Freezing temperature/C
Sample Stace Test N N N N
No. 8¢ umber Range verage Range verage Range verage Range verage
value value value value
BGT07 62 10—30 22.4 184—328 289 57—14 7.4 -10—-0.1 -5.9
BGT09 I 45 10—30 16.2 149—290 244 0.9—27 18.1 —27—17.8 —-16.6
BGT20 29 5—40 19.1 151—330 252 8.5—16.4 12.6 —12—-7 —-10.2
BGTO03 37 5—30 13.9 144—315 230 0.6—124 5.4 -8—0 -3.5
BGT16 I 56 10—40 15.6 175—316 223 0.2—10.3 6.4 —6.8——0.1 —4.1
BGT19 53 5—30 12.2 145—296 207 0.5—18 59 -14—-0.3 -5.3
BGTO1 41 0.3—60 19.5 137—379 237 42—11 8.2 -73—4 -5.5
BGT02 - 36 5—40 16.2 136—347 230 1.8—8.2 39 -52—1 -3.3
BGTI15 51 5—10 7.4 147—223 191 04—16 8.6 -12.1—-0.1 —6.1
BGT21 25 5—25 13.2 147—265 195 02—9.6 6.0 —6.3——0.1 -3.7
Average value 0.3—60 15.6 136—379 232 0.2—27 8.22 -27—0 —6.4
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Fig. 3 Histogram of homogenization temperatures of fluid inclusions
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Fig. 4 Histogram of salinities of fluid inclusions
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Table 4 Test results of hydrogen and oxygen isotope

Sample No. Mineral Dy_smow/% 80y, smow/% 580H20/% Homogenization temperature/‘C
BGTO1 Quartz -9.3 1.21 0.210 237
BGTO02 Quartz -9.1 1.17 0.134 230
BGTO03 Quartz -9.3 1.00 —0.036 230
BGTO07 Quartz -8.7 0.99 0.214 289
BGTO09 Quartz -8.5 1.08 0.114 244
BGTI5 Quartz -8.0 0.86 —0.405 191
BGTI16 Quartz —6.6 0.97 —0.103 223
BGTI19 Quartz -8.2 0.95 -0.214 207
BGT20 Quartz -8.7 0.85 -0.078 252

2

oD/%

1 2 3
0"80y,0/%

6 UF LI X S ™ T4 1) OD— 6" 00 P (IR P14 ST iR

(28])

Fig. 6 613—580H20 diagram of ore-forming fluid of gold

deposit in Xiaoshan area(modified from Ref.[28])
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Fig. 7 Enrichment degree of ore-forming elements in stratum

w(Stratigraphic sample)/w(Crustal elements)

FEH M Z AR, MR BIALE 30°~60° WAL . 52U
LAz P8 o e R B R 1) DY e T BV E S A Ll XK
P AL ZR 1] B IR 5 Wi NG A 18 1 PO 4 28 W S22
FEUE L) 5 AL P 1R ¥ R e W A Je Ak v 1] 1 e
B .

e Ll ], 0% VR R W R 1Y) SR R XA
BT R IR BT UL AR, R AR AR AN A
o TR IR 5, RS IR IR B T R &
JRH AR, TR R A AR SR A XA AR R R i
A NRIR RE TT [F138 8%, A X IR W 2 B LR 2
A FIERALAT BT, TR T U L AR 52 3 s T 2
7 S FLR 2 W 2 s ) (4 A 2R 1) SR ABTRI AL 3 A i Al
Ly A Y P A B D)7 B VR 2 W 2 s il ) A 1 v
BURHE G A4

ZREFTIA, DXL 4% B R s R BT D)
B BE RS R At T IHE, SRR BRI
LR (IR BB B S48 1 o

3) ARAETEN

B AEAR S sk A e s T, K
MBI A I AR, AR L R AR AR BA 2 e A ot
Mra %, RN XA IE T2, #5H KRN
YOI (¥ WAL AR AT IE BY D)4 SR s W =iy L3, A2
W PR A RS R rp SR WA R R X et 4 i
N B H K (PIBIEIRFE 10~15 km ) RN,
FEJIRETE, R FERRAR,  3& RS AR AL 27 2 A
APRAR, DR RIE A AL DOE A, TR
R

DRI, e L 3 S DV L X e B S T
— R I BORIEAIAS) J3 264, A X H AR IR T2 2L
S A AL T LN E PR LI 2 km T
B .

53 REERESRAE

U L Xy RIS R R A i A B
AZEKA MG AT A T Y, K2 5 KR IS
AR, WEA—E T, E2WRAAT SN
FEENE— ) LW R BOME PE W R e, DRI K 1 IR B4R
bR .

LR 1 L R (I B DD R, 26—
R AE AN T 9 BY U1 AR T2 (AL BBk 4 A S bk
KRGS EER AL, JRIBINIIMER R R H, R
BRI ISR S & & ImE & X R B
B 8)FIBY )t AR T3 5 S Ak R EPYLE 9),

/

/

P° ! i ( D)

Shallow crust ‘le,\(\’ﬁw \/ \\ |.Quartz vein type (Stage

: . oz B / ) superimposed on
(brittle deoformation) kz&%\ 08 o | I tectonirc): altel;'ed rock type

0P~ Mt / \ (Stage I1) and altered
o o ekS@%e il \ l mylonite type (Stage I)
Ductilet-brittle w1 a | | !
1t

AP - l'// | sugenm{)osisdon
Deep crust amy \ -°|[ altered mylonite type
(dlﬁ)ctile altet (S1ag? v | !\ (Stage II)
deformation ) il !
—segont ¢ /], - —Stage mM— — —
] altered mylonite type

‘/ Tectonic altered rock type
K / (Stage II)
J

j
f

In orogenic movement, uplift and denudation of ductile shear belt and mineralized zone is

continuing synchronous with mineralization of dynamic metamorphism

B8 WINEBI UM MG EE AL S S BN R A 2% A B (R B 95 SCR[34])

Fig. 8 Model of relationship between structral evolution of ductile shear zone and superimposed gold mineralization (modified

from Ref.[34])
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Fig. 9 Map showing relationship between types of gold mineralization and shear deformation(modified from Ref.[34])

g4 Hh R RN R HE LR BE 43 BT, 1T LAHETR AL 2R AL 437

U 1Ly DX A AT A R B A Sk A
ke b AR 2 AR L R A AR 2 ok A BE A
Rk, RAET KA AR, F D H R N A7 (E
AR A A S AR BERG 5 RS N AT R el AR BEAR
Rk, WUBCIRAT A0 AR 5 BE M A0 2 s 3 ok o P
B, WURENS L X BB UIAs . 3 B2 3L
IR B 1) FP R AT R &l 4R T 70

M BONNEMAISON %5545 9 & &35 VIS A A
IR, BN E S BV RO ESE 3 AN EAR KA
1) F &P KIS s KB s EE; 2) 5
(SR A 7 & 3 5T 90 1 B 1S T i sl 5 ) 1 35 1)
I TR 3) S e sl s T RIRA R, HAX
BEA ] B A5 BE RS 5 N TR LB AT AL IR AT (0
FIZA:, IR & &8 Ul B a0 IR .

U 1L X 2L A IR 3 AN G BT B e R I 2
ARG, FTUERE STV R ET R 1) IEilHX
DX 35 (10 3470 1 B ) 047 5 7 J2 O K R A s S T (L
W KA 01 SHMHEETYIHEMHK 5430 m™), 5EREK,
HAWEERES, EHTFRREAE LR, bk
[ G v A P R T 2, s L L 7R S PO 4% 5 B 2 A i
BJLEAR, FREBER T N RRKEEHETRE
AR AR M B R MR W 2) RARE B
(EBERT K, JaIg s X 28 51 I & 4

ARG, TR AR I BT S AR BP0 1 B D) A
PREs T Ears 3) i 1L Hh X FR 0 BY D) a F A B 072 A
J FL IR BT R F R A T 2 o

FRAE XA L AR RE < 8 00 5 A0 A3t
B, DA LR X A e 0 B X A IR FE AT A B
ity S 0 L M X A O VR FE A 0.43~5.90 km.

g LR TR, UE L X AE BB I . PR
JEas SRR« AR [k R (R B R K
(AT 2 AR 98 7

54 REHIBKIRE

g Ly DR AR L AR B A T ST R B, i L X 4
WO WAk EE R KK, R ERE T
H,0-Na'(Ba®'. Sr*'\ Pb*", Zn*")-Cl (SO4)-CO, 14 %,
AT AR VR A H AR B 7K

g Ly DX ] 57 B T B, U LU kb X PR B
A IR R R DR DB R B R, T I AR
BEE B AR R R W ) FiE ks, AW Hh s n
No Bk, WL X SR SO 453 R 72 18 TR A8,
DA I8y 3=

L 4R IX S PR 21 7 B R S Y [
FEHBWEPb)w(™Pb), w'Pb)/w(**™*Pb)Al w*Pb)/
wC"Pb), w NRENEL %) RER: wPb)/
w(™Pb)Z Ay 17.2758%~17.819%, w(**’Pb)/w(***Pb)



1766

hEA O RYR

AN 15.112%~15.669%, w*Pb)/w(***Pb) 2 1k A
37.243%~37.970%, B JLUE L3 XA A0 ) 07 85 1)
A RECAES, ZERVN, B B B AR .
H uPPUP"POYEA LN 8.0400~9.3319, “FHJ 9.05,
K(Th/UVEAALTEE N 3.742~4.072, “F15 3.86, i
HOWR AR e nc B OB ILER S R T g, [H
I 52 SEIRER AN [F) AR BE TR A

E%HM%%&&ﬁ@*@EHm,WEM%H
LR A ARG B i T Mg B AL 42 b KL
P (ILIE 10(a)) Bk T Hh T4 A2k 5 1 LA AL R 2
[f], BEEEIE TS AE AL 2 — MO B 10(b))s

U 1Lyt DX A [ 67 SR A TR B, 0 L X e ™
S W EHA G, B YRR TE L fE 52
MRVRATR, CAHLIE A .

15.8
(a
Upper crust
156} Orogene
O
3
S Mantle
2154
= Lower crust
IS
=152
15.0 1 Il 1 1 L 1
155 160 165 17.0 17.5 18.0 185 19.0
w(?'Pb)/w(***Pb)

10 UE LW IX G4 R 4 28 1 A xR (e P 48 STk [ 1, 25))

2019 4 8 A
U Lyt X SRR ZR T TR B, U L X
SR R A RCE R IR A T AR I R

T L XA AR R A R R RS
FAERIZRE T, AU L X g™ i 0 ok
FONGEMIR AR, DABIEON T, A g IR AR
RN AU AAR (TR B A o

55 RRHER

DAAE B R 3 WS TR Hh X 4SBT R 1R R R T
I nE S VAN il e s AT S WA S5 Y- DN
WA, 25608 (L IX S0 1 R P05 SRR . R
MR B AR EEREAE, $HEUE L X b2 . A3
FBRAE WREER, g X S Ry
(K 11).

)

WPb)w(2Pb)

345 | | 1 Il | |
155 160 165 17.0 17.5 18.0 185

w(2Pb)/w(***Pb)

19.0

Fig. 10 Lead isotopic tectonic patterns of gold deposits in Xiaoshan area: (a) *’’Pb/***Pb vs *Pb/2*Pb tectonic pattern diagram;
(b) 2®Pb/*Pb vs 2**Pb/2**Pb tectonic pattern diagram (modified from Ref.[1, 25])
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mantle-derived ore-forming fluids; 8—Migration direction of metamorphic fluid; 9—Meteoric water; 10—Ore body
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Geological ore formation conditions and ore-controlling rules in
Xiaoshan gold ore district in western Henan
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Abstract: The Xiaoshan area is located in the west of Henan Province, China, tectonically located in the southern margin
of North China block, belonging to Xiaoqinling—Xiaoshan—Xiong’ershan Au-Ag-Mo polymetallic metallogenic belt. The
ore-forming geological conditions are favorable, but the prospecting effect is not obvious. The study of metallogenic
geological conditions and ore-controlling rules of gold deposits in Xiaoshan area is not systematic, and the metallogenic
theory system is not perfect. Through the research on the metallogenic age, sulfur isotope, lead isotope, hydrogen and
oxygen isotope and fluid inclusion, the results show that the metallogenic material of gold deposits in Xiaoshan area is
mainly from crust-mantle mixed materials, mainly mantle. The ore-forming fluid is a mixture of mantle derived fluids,
meteoric water and metamorphic fluids. The metallogenic temperature is medium low temperature (from 136 C to
379 °C, with average value of 232 “C). The salinity of mineralization is moderate salinity (from 0.20% to 27%, with
average value of 8.22%). The density of ore-forming fluid is low density (from 0.65 to 1.13 g/cm’, with average value of
0.88 g/cm’). The ore-forming fluid pressure is 5-69 MPa. The metallogenic depth is estimated to be 0.43—5.90 km. The
minerogenetic epoch belongs to late Yanshanian. Based on the comprehensive analysis of metallogenic geological
background, the metallogenic material source and ore controlling regularity of gold deposits in this area, the metallogenic
model of the study area is established.

Key words: Xiaoshan; gold deposit; ore-controlling rule; metallogenic model
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