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Abstract

The Xidamingshan ore concentration area is one of the prospecting breakthrough areas on the southeastern
margin of Youjiang fold belt, South China. It consists of the Fenghuangshan large silver deposit, the Luowei mid-
dle zinc-tungsten polymetallic deposit, the Nongtun large lead-zinc deposit, and some small ore deposits or ore
spots. The Luowei and Nongtun deposits were found in recent years. The stratiform orebodies are hosted in the
Cambrian clastic rocks; vein-type orebodies are hosted in the fracture zones and the boundary between the Cam-
brian and Devonian. In this paper, the Pb isotope compositions of the two types of ores, the Yanshannian monzo-
nitic granite, and strata were studied to investigate the genetic relationship between the two types of ores. It is
shown that the sulfides of the Luowei and the Nongtun deposit have the uniform lead isotope compositions, with
the data *“Pb /*Pb=18.1320~18.5980, *"Pb /**Pb=15.5920~15.7988, **Pb /**Pb=38.4041~39.0461, **Pb /**Pb=
18.3240~18.5060, *"Pb/**Pb=15.7321~15.9140, and **Pb/*Pb=38.6511~39.2311, respectively. The lead isotopic
compositions of the Luowei deposit are close to those of the concealed monzonitic granite, but the *’Pb/**Pb ra-
tios of the Nongtun deposit are higher than those of the Luowei deposit, the lead isotopic compositions of the
Nongtun deposit are between that of the monzonitic granite and that of country rocks, and the *’Pb/**Pb ratios of
ores in the Nongtun deposit suggest that the lead was probably mainly derived from the Lower Devonian Lian-
huashan Formation and the Middle Cambrian Huangdongkou Formation clastic rocks. *’Pb/**Pb ratios of ores in
the Lujing and the Daxin lead-zinc deposit are obviously high, which reveal that there may be another U-bearing
geological body which provided radiogenic lead for ores. The values of x and  reveal that the lead in ores and
the monzonitic granite were crust-derived. In vertical direction, magma-derived lead decreases and the strata-de-
rived lead increases with the distance between the monzonitic granite and ores. The lead isotope results coupled
with the evidence of other researches indicate that the Xidamingshan ore concentration area should belong to a
magmatic metasomatic-hydrothermal filling deposit related to a Yanshanian concealed monzonitic granite.
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Fig. 1 Geological sketch map of Xidamingshan ore concentration area, southeastern margin of Youjiang fold belt,

showing the distribution of main ore deposits or spots (after Li et al., 1998; Lu, 2015)
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Fig. 2 Geological map of the Luowei deposit, Xidamingshan ore concentration area (a, after Zhang et al., 2015) and drill section

(line 400) in the Luowei ore deposit (b, after No. 4 Geological Party of Guangxi Zhuang Autonomic Region, 2011)
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Table 1 Lead isotope composition of the sulfides from different ore deposits, monzonitic granite and strata in the

Xidamingshan ore concentration area , southeastern margin of Youjiang fold belt, South China

R )2 FEfh S MEKXFG: 206Pb2¥Ph  27Pb2MPh  208PH2%Ph  u o Th/U t/Ma A« AB Ay BOREBE IR
LWO1 NE=20n 18.4623 15.7988 38.9970  9.85 40.46 3.98 368 70.79 30.7 44.79
LW02 W 184559 157890 389372  9.83 40.15 395 362 7042  30.06 43.18 5
LW03 BT 18.4524 157715 389132 9.8 39.89 394 344 7022 2892 42.54 e
LWO04 R 18.4301 157594  38.8190  9.78 39.51 3.91 345 6893  28.13 40.02
ZK41502-2K-a  #EHA6" 18.5450 157051  38.8511  9.66 38.46 3.85 200 7559  24.58 40.88
Wfpkukt 4 ZKA1502-2K-b  BEEEEKET 185160 15.6700 388121 959 38.12 3.85 177 7391 223 39.83
EIT NN ZK41502-1H  BE#ERE™ 182710 155920 384491  9.46 3726 3.81 258 59.7 17.21 30.11
ZK40004-23  WEEEERDT  18.4940 156730  38.8061 9.6 3825 3.86 197 7263 2249 39.67
eI 2015
ZK40004-32  BEEEERET  18.5440  15.6930  38.9271  9.63 38.66 3.89 186 75.53 23.8 42.91
ZK40004-39  HEEEKT  18.5370 157170 389071  9.68 38.85 3.88 220 75.13 2536 42.38
ZK31901-15  WEEERKH™  18.1320 15.6050  38.4041  9.51 37.99 387 374 5164 18.06 289
ZK41502-2H INEE 18.5980 15.7661 39.0461 977 39.55 3.92 236 78.66 . 28.56 46.1
NTO1 IR 18.4751 15.8308 39.0142 991 40.78 3.98 396 71.54  32.79 4525
NT02 NEED 184718 15.8489  39.0006  9.95 40.92 3.98 419 7135  33.97 44.88
NTO3 [N 18.4176 15.8179 38.9204  9.90 40.59 3.97 421 6820  31.94 42.73
NTO04 N 184302 15.8232  38.9332  9.90 40.62 397 418 6893  32.29 43.08 e
NTO5 N 2m 18.5060 15.8691 39.1100  9.99 41.38 4.01 418 7333 3528 47.81
NT06 INEED 18.4153 158114 389169 _9.88 40.53 397 415 68.07 3152 42.64
ZK25501-3-1 NEED 184670 159140 392311 ' 10.08 42.61 4.09 494 71.07 3822 51.06
ZK25505-3 N2 18.3950 15.8220 389221 - 9.91 40.78 3.98 441 66.89 3221 42.78
7ZK25507-8 INEED 18.4080  15.8420 - 1389961 995 4122 4.01 454 67.65  33.52 44.76
4 2015
TR ZK0802-2 NEED 183570  15.7460  38.6951  9.76 39.28 3.89 381 64.69  27.26 36.7
7K23203-12 [N ST 18.3240 15.7321 38.6511 974 39.15 3.89 387 6277 2634 35.52
ZK25502-1-b NEED 18.3490 | 157580  38.7301  9.78 39.59 3.92 400 6422  28.04 37.63
NTO7 D 184290 | 158179 389140 9.89 405 396 413 6886  31.94 42.56 5
NTO8 T 18.4235 15.8163 38.9082  9.89 40.49 396 415 68.54  31.84 42.41 e
ZK25502-1-¢ T8 18.3530 157690  38.7671  9.81 39.84 3.93 410 6446  28.76 38.63  {fAiEEE,2015
NT09 730N 18.4242  15.8171 389086  9.89 4049 396 415 6858  31.89 42.42
NT10 R 18.4295  15.8191 389175 9.9 40.52 396 414 68.89  32.02 42.66 ES'S
NTI1 BT 18.4291 158189 389216 9.9 40.54 396 414 6887  32.01 42.77
ZK25504-1 R0 184220  15.8280 389521  9.91 408 398 429 6846 3261 43.58 {2015
Pb-23 NS 18.9420 16.0560  39.8170  10.31 43.63 4.1 334 98.62  47.48 66.76
Pb-7 FA 18.9040 159490  39.7910  10.1 42.66 4.09 239 96.41 40.5 66.06
Pb-8 I 18.6250  15.8990  39.3480 10.03 41.98 4.05 371 80.23  37.24 54.19
Pb-9 Ji - 18.5320 157930  39.0190  9.83 40.08 3.95 313 7484 3032 45.38
Pb-3 R0 18.7790 158180  39.4120 9.85 40.52 3.98 171 89.16  31.95 55.9
JRUEVLAR T R Pb-4 R 18.6970 157850  39.2110 9.8 39.84 3.93 189 84.41 29.8 5052 ZEEESRAE, 1998
Pb-5 HAKD” 18.7760 158160 393710  9.85 4035 396 170 88.99  31.82 54.81
Pb-6 B 18.7660 15.8040  39.3460  9.83 40.19 3.96 163 8841  31.04 54.14
Pb-1 ik o 18.7710 158140 393690  9.85 4035 396 172 88.7 31.69 5475
Pb-2 TR 18.7130 15.7560 39.1720  9.74 3931 391 142 8533 2791 49.47
Pb-10 e 18.7490 158160 393440  9.85 4039 397 189 8742 3182 54.08
TR IR Pb-22 NFED 187250 16.1570  39.6320 10.54 4524 4.15 582 86.03  54.07 61.8 ZEPEEEAF 1998




1044 e IZx b 5 2018 4%
gk1
Continued Table 1
R/ K5 MRS 206Pb2YPh - 27PH2%Ph  205Ph/24PL  p o ThU t/Ma Aa AB Ay PR
Pb-18 [NEER 18.8120 16.1340 39.7150 1048 448 4.14 503 91.08  52.57 64.02
IR IR ZEPRBEAF 1998
Pb-19 T 18.5280 159090  39.1480 10.06 41.81 4.02 448 7461  37.89 48.83
ZK40004-2 e 18.5370 157130 389451  9.67 3897 3.9 75.13 25.1 43.4
WK ZK40004-4 K 185270  15.6880  38.8730  9.62 38.48 3.87 7455 23.47 41.47
T4 % 2015
PIASESHN ZK31901-3 KA 18.4540  15.6580 387930  9.57 38.28 3.87 7031 21.51 39.32
ZK31901-4 KA 18.4980  15.6610 388131  9.57 38.14 3.86 72.87  21.71 39.86
Rt 18.6390 158210  39.1480  9.87 4027 3.95 95.18 3295 56.8
D W 18.5930 158560  39.0790  9.95 40.6 3.95 9839  35.6 58.2
b= 19.6390  15.8600  40.5750  9.86 40.65 3.99 131.6  34.32 82.85
Wi 193370 158340 403160  9.83 41.07 4.04 1142 32163 75.94
HEEey 189040 158070  39.4360 9.82 39.8 3.92 9455  31.14 55.49
)z e FUME A 189530 158270 39.5370  9.85 40.12 3.94 96.61 324 5775 ZEEEEEAE,1998
e 19.0530 15.8280 39.7760  9.85 40.51 3.98 97.84 13224 61.52
bk 18.8620  15.8090  39.3310  9.83 39.63 3.9 9462 31.4 54.1
JAARE 187190 157860  39.2430 9.8 39.86 3.94 92.04 3021 54.98
€,h hARIEb A 18.7130 157890  39.2590 9.8 39.99 3.95 9231 30.44 55.76
ey 18.6860  15.8330  39.2890  9.89 40.7. 3.98 96.44  33.64 59.77

DA 5 A ) 437 2R 2L ) A B DG R 6 b
YRR EEWEL . TRKANT A
AL 17 206Pb 2%Pb 1 207Pb/2%Pb L, {8 725 Ak 35 AR 72
BIAHB L 0.05% , 12 By B i A A Q3 T80 1Y) o {1 thi
H—F, N 9.46~10.54; 0 =37.26~45.24, - ¥ 1l Hy
40.44, B AW IRY AR5 168 9.46~9.85, FME
4 9.68; ©=37.26~40.46, F-¥J{H k1 38.93., 5% 4t
PR 1 (8 (9.57~9.67, F-F41{E=9.61) Fll o {E (38.14~
38.97, FH{E S 38.49) HuA — 2, H5 A48T 22 4K
K (- FIME=9.84 .0 V- Y {H=40.26) ; Fr i IRI™ A1
FE 5w (B M 9.74~10.08, F X {H 4 9.89; 0=39.15~
42.61,F-FIH A 40.56 ; I (AT o {8 15 T2 4514
S Al (= SN [=i I A = N = (T A LA
1) 205Pb /294Pb HE AR A A, 28 0 H B T30 S B PR 2%Pb AH
XF e A HARE 3R, IR o (H A T 37.26~
45.24 W I 15 TP ML A2 8 Y o (B0 (36.84) 5 87 A1 i
164 Th/U HAE A T 3.81~4.47, 5 THUME 3.45, S
FCH Th/U HUAE (298 4)#H (Stacey etal., 1975), %
A 20 A S5 B ) B X S /s s A S A
o L FE SRV TURFAE . MR 4a AT WA Sl AR
UL PRIG S0 R B SR A L e 5 36 L
fb 2§ i b M52 — il o Zartman 5% (1981)
E/(J 207Pb/204Pb_206Pb/204Pb ﬂ] 208Pb/204Pb_206Pb/204Pb Iﬁ] 'f_\‘i

FAE SRR s A IR A7 (11 4) v 0 e A 2
RIS TEA L Fe ez b AUD R ETEA
A S LA AR ST s — (&1 4) . 25 L,
TIVE KI5 X 2R R 5 P s R B —
FERIE , BILL - M 7e 4 3, vl RgIR AT A g i
1t s T AR R AR L L 7 R 32

Sk ik — 2 W P K B L B 4R X A ST R
PRAT A7 A 1R DX 4 4 3 PR 88, 5 B i 0 Ik 14 ]
ol by i .50, AR YR AR 5T X AS TR 2E R (R 0 £
A7 P 7 B TR B AR o 2 S S b Joi 4 17 45 [
LA, B

(1) U\207Pb /204Pb_206Pb /204Pb ;Fu 208Pb /204Pb_206pb/
0ipy K (K 4) B, B Y07 IR T8 IR A ik
s S B Y i R SRR A A, HAR— 3, R
P PR B H A E R e R, ML =, 2 4
T RN 2 4t 2 A A [ 47 2 A1 31 AR X A/ i 5
T R R R A3 A s L R R TE PR, A 2 4
TR 5P A R R D) iy RAT R Z 41
A A FR IR A B R RRIE . 2 4R PR S4B A
WA T R R 5 AR RN R e e EH S,
RUB LR RAY 2 S R Bk A B R IR
55K BN T BT ZK41502-2H 4% 05 5 5
A AR R B Y RS R RS R G
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Fig. 4 Lead isotopes of sulfides from different ore deposits and other geological bodies of Xidamingshan ore

concentration area, southeastern margin of Youjiang fold belt (base map after Zartman et al., 1981)

R RUNZINE 5 2 4G R T REAFTE R E R
T — PN BER (LWO1) 5 3 PR B R B 45 ] 432 3% 5
HNER AR, B TR a0 R h s AL i i ) 1 3= 4%
IRTE—FRERE L, AR R B Ui PR INBFE -
B S5 SR AR R AR A B B R IR . 2 4k
7RO TR 3R /R TN N TN E 22BN ¥ /R
LA SR (& 6) 5 JUILIE 6b Al B Al UL i 5 Bk
HINBE R BEAORIE A S ZR o DAL, HEIN 2 e R
WA R AL BT 2R A TRAR D 4l R (BA R ik
SR RS . S AT IR A A B AL AR X
T 207Pb, L AT 47 27Pb/2Ph W R T Z A
] REJE KRR K I A = R T g B i i
R TR S PR A G S A BT AR B 25 R TR, 5
A PRE A g Al RER A S Bl X R AR
PR 53 24T 27Pb/2%Pb-2Pb 24P 4 i, iR [T
AL A 5 5 vh FE R G B LR JE o 5
PERE G R M OC 2R, R WIS 1A il PT RE B AT S
IR BT R R 26 Xt i 5 PFRR el 4 m B R T AR )
NRES 5 B AR PR INFF B S A RS 23 N
B JUH R G EAL L )28 5P R A1
PP A o NI, HEDN L YR B GE A L R
55 R ERGT HR 2 T BE N P R B A BT 2 A3t
ik, FERAR/NN A LIV A 08 3 12 A
ARG B BRI, ™ PR T2 5 G2 &
OB AR 3 R FE R AR B A e
HGEAL A A AT BABR E &R A A TR
AP BYR B R [ R B RS e R o

FOBWIES TR . W20 WL, FaR B (i
X FE R R R KT YA K1) w(Pb) ly 10.49 %
10-6~55.76x 10 | w(Zn) H 15.9x10~106.88x10° .
w(Ag)H#0.07x106~0.50% 106, Pb . Zn & &t [ [ b
FEERBAEMN 1~315, Ag & S & M52 FEAE M 1~10
55 BRI S 0 A ALY FUE R B i wfE
T AR IET U ThAHX B £ AT IX Bk HA 7
VRS Y ARTE (Zartman et al. , 1981 ; 52 T 2445 . 2002) ;

(2) EW LT ES R 22 Ay-AB LR 325 I fi b (1]

®2 BAXPLTERBYMERTHEEEMETE
2E(w(B)107)
Table 2 Trace elements of the whole-rocks and Luowei
granites (w(B)/10™°) in the Xidamingshan ore

concentration area

SR AT FERBGE Pb Zn Ag HORSRW
D,d 54 1049 56.72  0.50
D,y 26 19.89 7198 033 T PRHK
Dn 18 2523 8027 0.19 HIEKXE
D,/ 34 21.09 56.09 0.18 PUHLEA,
€x 38 3732 7926 0.25 1996
€,h 26 55.76 106.88 0.26
ZK001 1 157 639 043
ZKO003A 1 317 173 043
FEI4E,
7ZK003B 1 254 79 0.07
2015
7K 004 1 159 36 033
7KO015 1 208 562 031
e
) 19 51 0.054 EJ¥,1999
JEEEE ”
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Fig. 5 Ay-Ap genetic classification diagram showing lead
isotopic distribution of sulfides from different ore deposits
and other geological bodies in the Xidamingshan ore concen-
tration area, southeastern margin of Youjiang fold belt
(base map after Zhu et al., 1998)
1—Mantle lead ; 2—Supracrustal lead ; 3—Mixed supracrustal and
mantle lead(3a.Magmatism ; 3b.Sedimentation ) ; 4—Chemical deposit
lead ; 5—Submarine hydrothermal lead ; 6—Mid-deep metamorphic
lead ; 7—Deep metamorphic lower crust lead ; 8—Orogenic belt lead ;

9—Supracrustal ancient shale lead ; 10—Retrograde metamorphic lead

5), BR bR BTSN B A RAF 2k o0 A1 o
B A JZ AR R G B Y A AR B SR — 3, R a5
o A ST IR A IR vpaly S AR P SR B TR X 5 1 b
FEETIR X ZE G AL 5 5 BRCIR AT R A 4% S 0E A ST TR
B IR Ry VR R A | L i Se A S OB 3
ANVR X 25 A A 5 FoA BRCR ™ RET BT K375 A L
HhFEURAT X,

M3 PG R Ll M IX 125 07 A 4% i S 1
AN PR LU 46 X0 2 1A 5 /N B L 2 AR TR
K2y 13 km AT IR FHIE (7 & 5855, 2017) . —4E
HAUR B R, O A B LI & R, B e A R i b 3=
TR 2455 580 m s JXUEL L1 [X GRS B fR /N A Toi L
Hu 2 600 m, MM AP T TRFR B AR /N AR To AL b 2 24
800 m. FHIVRARFAAR A 1A B VG 1] 2R , $HL50TR 85 28 Vi
ko B XJZRE R AT RIS 4t 74 400~

550 m, 1 JRUBL AR 87 DXCBE oA DL A o 28 AR 4
T3 5 AR B L AR B 4l TR 5 1A 22 70 600 m.,
&l 4a W 0L, RUEL L AR 7 0 A B AL 4 RN 0 A
Jik 207Pb/2*Pb-20Pb2*Pb £ ki B 25 T i JZ AL L A
BD S S IR A X E A, FIIZET IR
B ELAT 250 T B B Ak AR A R i A R
YRR R 7 HY S50 150 119 27Pb/2Ph HRAIE , I IX
PRiEZE R MIER R DY ko0, vl agid A HA & U
) b ST A Ay JAT Bt TS B PR A B AR K T
Bt 1] T bR 308 L e R v TS R R A O 2 T A B
IR, T B0 R A B L YRR B AR O R
AT WA C H O R RAFSY, Ja & 1l R BT
Ko 205Pb/2MPb-20Pb/2%Ph & (& 4b) 7 , B 4™
PR 8 2ok A B YR, Al g 0 b 2 8T Y
A s S YRR R A B AT R T Z ok AR AL R
FFER Z 5 1M RUBLAR IR R IR 0 IR
A EEOR ARG AMIERR,
4.2 HRKE
RTPAILRESE N ZEEAMKRETS Z 2Ry
NP PSSR E A i & S AT I N
LA B X — A~ 5 e L R AR AR G IR &
g (SRS, 2015 45 B 1L 5F, 2015 TR HT 05 4
2015) . DX PBLA B B Bon , B YRR T IR S
B Y B AR A AR TS B A — 2K, S i 1 224 (93~95
Ma) (F5 B 1L 45 ,2015) . C.H.O [ & 4 i 2
TN B YRR AR S A DU R AR 3 SR
A RABEAKEA ; FF IR IR DL J - KA K
RA WA £ (U, 2015 4 55, 2015) .
S [ & Wk, B 4 K 534S [HAS L&/, 5 e Y8
T R R AR B A O 5 5 T DR (] 457 3% 2
TN IR MR B TR A R (4R W 55, 2015) 6
WA, BB IR CBYERT R VIR IR SR A S A
] AT O ZR Al o WA - G\ ) I, R 8 L 0 A B
AR A RSN, EEEF B A A R
W R A B Jok U2 B (B ) 0 4k 5 7 328 5 2 AR A1 [
) T 45 R R T IR K R A R AR R (B 4k ) o K
T BRI E R ERE K EERA Ao s
el S TR o (g VA Nk e X R A A A~
Fr it , 25 A A Po A4 RWF 5T, PR B L™ 46 X
R RN BICIR A BEAR B A B 5 X P ke 1L 1
BRI AXLREY . B IRIIE B AT B8 7 74 1L 1]
DX 3 i o sk B rh T R B e kAR R
Gy W R, 8 R b b 5 R SR W R o K
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Fig. 6 Mineral assemblages of skarn ores in the Luowei deposit

Po—Pyrrhotite ; Ccp—Chalcopyrite ; Sp—Sphalerite ; Py—Pyrite
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2520085 T2 %, 2008 ; Cheng et al., 2010 [ 4%k 51,
452012575 B 11145 ,2015; Cheng et al.,2016) . H i
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Fig. 7 Metallogenic model for the Xidamingshan ore concentration area,

southern margin of Youjiang fold belt, South China
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g Hopr A S-Pb Al 2 KA LR 16 82,
R 2R RZ R A2 02 W 4 45 6, ok
25 B BB T AV TR 401002 78 B AR T Bl (225
CEE,2013) 0 F5E I (2015) IRAEHL A0 K2R
TR TG ™ K Fr #E 40 5 Re-Os 4F 13 4 (91.55+0.67)
Ma, ffF 5% 7R =38 B AR — 2, B 284 6 ik
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e L 0T W-Sn 2 42 J& L 1 27 FIE R Al
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HA MR R, HoCs s iR 58 4 — 80, 3358
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VT 6 8 A0 2R, P A R R O 2 A e B — i
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kT 20 2 480 7= 1R S, 0 R A TR S
ARPE GV R I 4 XA 28 %, A IR A IR 58 45 7T
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