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Fig. 1 Regional geology sketch map of Dangjiachong deposit (after Dai et al, 2019!'™)
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Fig. 2 Micro photographs of Baishifeng biotite adamellite: (a) Hand specimen; (b)—(d) Minerals of biotite adamellite containing

biotite, plagioclase, K-feldspar and quartz, respectively
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MAREHE A R, ARKEF TS5 T H Ishikawa 7HAR
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FRITERTERE DER, AHESHK SIO,
GEN 70.95%~72.12%, T EE 71.76%;: ALO; &
B 14.40%~14.90%, FH&E 14.58%; MgO &
N 0.51%~0.66%, P& 0.57%, Mg Mg/
(Mg*+Fe*") N 35~38, “F-BIME N 37 - 5 A Bl i (Na, O+
K,0) A 8.48%~8.99%, “F-¥1H 8.67%: Na,O/K,0 N
0.57~0.68, “F¥J{H 0.63. K,0-SiO, M ErE )8 T
B2 A RA(LE 4(a)), A/NK-A/CNK EIf# 5K 54
J& G9RL R AL M A (LA 4(b)). A Si0,—(Na,0+K,0)
BIff R, R SRS BTN AL 5 25 /A 5 2 X,
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i Ln R R OLE 2)BoR, AR SRR
+ I EMEREEV T 197.00X107°~228.96X10°° 2
B, “F¥ME 210.43X10°% 2t EE(LREE T
182.20X 107°~213.78 X 10°%, “FI4J{H 195.33X10°%; =&

Table 1 Major elements analyses on Baishifeng stock in Dangjiachong deposit

Mass fraction/%

Component
ZK5001-1 ZK5001-2 ZK5001-3 ZK5001-4 ZK5001-5
Si0, 72.12 71.94 72.07 70.95 71.72
ALO; 14.51 14.63 14.40 14.90 14.44
TFeO 2.19 2.14 2.47 2.04 2.07
Ca0 1.32 125 121 122 1.22
MgO 0.60 0.54 0.66 0.53 0.51
Na,O 3.31 3.49 3.15 3.28 3.42
K,0 5.28 5.17 5.33 5.71 5.19
Cr,0; 0.01 0.01 0.01 0.01 0.01
TiO, 0.23 0.20 0.25 0.21 0.19
MnO 0.03 0.03 0.04 0.03 0.03
P,0s 0.15 0.13 0.14 0.14 0.14
SrO 0.02 0.01 0.01 0.01 0.01
BaO 0.06 0.05 0.05 0.06 0.05
LOI 0.42 0.44 0.50 0.47 0.39
Total 100.25 100.03 100.29 99.56 99.39
Na,0+K,0 8.59 8.66 8.48 8.99 8.61
Na,0/K,0 0.63 0.68 0.59 0.57 0.66
Mg* 38 36 37 37 35
A/CKN 1.07 1.07 1.09 1.08 1.07
A/NK 1.30 1.29 131 1.29 1.28
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it M EHREE)VN T 13.94X10 °~16.19X10°%, “F¥
{8 15.10X10°%; 32 E# + LL{(LREE/HREE) N 12.06~
14.08, “F¥{H 12.95. Eu F#{E(SEu) A 0.33~0.40,
SFHIME 037, B H I RERRIBR A B B2 SR R«
BYAS” , (HRILH A4 S9MURH S, R L

T2 AAEARR T REETRSELEERSH

Table 2 Contents of rare earth elements and other trace elements and relevant parameters for Baishifeng stock

B NESE. REMRLAHL, B2 E S
&, ER 2 AR AN R (L 6(a)).

T J5 06 D8 o Al e 3Rk I R (L B 6(b)) L
JITA R dt b Ak o B P R KRR AL, 240 B0 HE A %o
BHEKETEAITGE Rb. K K&t E The Ul

Mass fraction/10™° Mass fraction/10°
Sample Sample
ZK5001-1 ZK5001-2 ZK5001-3 ZK5001-4 ZK5001-5 ZK5001-1 ZK5001-2 ZK5001-3 ZK5001-4 ZK5001-5
La 48.8 435 49.7 44.1 42.8 Rb 327 339 335 334 352
Ce 101.1 90.1 104.0 89.9 87.6 Ba 547 502 506 571 506
Pr 11.10 9.88 11.55 10.05 9.76 Cs 27.1 29.3 32.2 26.0 314
Nd 38.0 33.8 39.3 355 34.1 Th 474 42.8 49.7 43.8 42.6
Sm 7.93 7.27 8.43 7.15 7.14 U 6.78 6.43 6.27 6.26 6.44
Eu 0.83 0.82 0.80 0.84 0.80 Nb 12.8 13.3 14.4 12.1 13.2
Gd 6.50 5.99 6.41 5.83 5.75 Ta 1.6 1.8 1.9 1.5 2.1
Tb 0.97 0.85 0.91 0.79 0.92 Sr 131 123 111 129 123
Dy 4.60 4.48 4.14 3.92 4.15 Zr 152 123 139 122 122.5
Ho 0.67 0.66 0.65 0.59 0.69 Hf 4.9 3.9 4.4 3.9 123
Er 1.74 1.62 1.46 1.32 1.55 Y 20.0 20.3 17.9 16.8 19.0
Tm 0.23 0.22 0.19 0.18 0.22 Ga 19.0 19.1 18.3 17.1 18.5
Yb 1.29 1.36 1.23 1.13 1.32 Co 3 4 4 3 3
Lu 0.19 0.19 0.19 0.18 0.20 Ni 4 3 4 5 5
YREE 223.95 200.74 228.96 201.48 197.00 Cr 30 20 20 20 20
LREE 207.76 185.37 213.78 187.54 182.20
HREE 16.19 15.37 15.18 13.94 14.80 Nb/Ta 8.00 7.39 7.58 8.07 6.29
LREE/HREE 12.83 12.06 14.08 13.45 12.31
(La/Yb)n 22.46 18.99 23.99 23.17 19.25
SEu 0.35 0.38 0.33 0.40 0.38
3Ce 1.07 1.07 1.06 1.05 1.05
10° 10*
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Fig. 6 Chondrite-normalized REEs (a) and PM-normalized trace elements patterns (normalization values by SUN et al, 19892*) (b)

for Baishifeng stock



1948

hEA O RYR

2020 4F 8 A

Hf; M5 KEFEATTE Bay P AT ER
Nb. Sr Fl Ti. HAEAEREABIKN Cr(20X 10~
30X 107%).Co(3X 10°~4 X 10 %) FI Ni(3 X 107°~5 X 107

A EL
===

43 A U-Pb Fif

B U-Pb B4 7 B 45 SR (W3R 3) S s A B ROt
CL (WKl 7())ern, A BERERY, FER
AR, BRK 95~155 pm, 9 45~80 um, K% L4
N 1.25~3.33, B A RORI HATEMT R G, Sl
REBNESE, SHEEA, ThU ENT 0.20~1.50,
SFIE A 0.68, EIUH A RFER 0,

EamEIT RIS RER(LE 4), #54 REE
MEANT 133.07X10°~933.40X10° 2 [a], “FIYfH
586.88X10°°; LREE A & /T 5.85X10°~69.49 X
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Table 3 LA-ICP-MS analyses of zircon U-Pb isotopes of Baishifeng stock

Mass fraction/10™ Isotope ratio Age/Ma
Number
Pb Th U pbPbs  PLAULS  PHAPULS PPbAPURS PbAPUES YPbA"PbEs

1 458 66.54 181.51  0.0540+0.0030 0.1534+0.0074 0.0209+0.0004 13343 145+6 369+131
2 6.40 237.69 195.87  0.0462+0.0024 0.1416+0.0072 0.0222+0.0004 142+3 135+6 9+122
3 10.70 185.19  409.65  0.0490+0.0019  0.1439+0.0053  0.0212+0.0003 135+2 136+5 146+89
4 536  251.10 16691  0.0508+0.0040 0.1448+0.0104 0.0204+0.0005 13043 13749 2324212
5 8.52 222.66 304.67 0.0480+0.0024 0.1363+0.0061 0.0210+0.0003 134+2 130+5 102+115
6 5.09 139.79 172,51  0.052240.0034 0.1545+0.0108 0.0212+0.0004 135+3 146+9 300+£116
7 5.59 4535 221.61 0.05214+0.0029  0.1563£0.0089 0.0216+0.0005 138+3 14748 300+123
8 421 101.23 146.25  0.0532+0.0049 0.1561+0.0135 0.0217+0.0007 138+4 147+12 339+239
9 6.40 239.33  197.62  0.0496+0.0029 0.1470+0.0078 0.0223+0.0005 142+3 139+7 176£135
10 5.54 160.19 186.38  0.0479+0.0028 0.1446+0.0086 0.0218+0.0005 13943 13748 95+139
11 3.74 5532 147.61 0.0549+0.0046  0.15124+0.0094 0.0210+0.0005 134+3 143+8 409+189
12 428 84.82 16433  0.0534+0.0036 0.1484+0.0095 0.0208+0.0005 13343 140+8 346+158
13 2.65 4449 106.01 0.0511+£0.0040  0.1391+0.0103  0.0201+0.0006 129+4 132+9 256+181
14 322 8129 120.65  0.0500+0.0038 0.1416+0.0111  0.0204+0.0004 130+3 13410 195£178

Fa PR B R AT

Table 4 Zircon trace elements analyses on Baishifeng stock

Number Mass fraction/10~° o Cei/

Ti La Ce Pr Nd Sm Eu Gd Tb Dy Ho Tm Yb Lu Hf © Ce

1 897 0.01 820 0.05 095 2.10 097 1225 3.84 42.61 16.05 71.52 15.11 144.57 29.17 9505.31 729 143.00
2 18.08 0.03 27.44 0.23 3.70 9.72 455 48.60 13.84 139.95 46.77 190.46 37.49 322.77 61.04 8582.72 794 46.16
3 1295 026 11.88 0.17 221 521 238 32.57 10.31 114.06 39.95 165.00 33.01 288.79 56.71 9298.67 762 63.16
4 2127 1.88 39.78 1.18 9.27 11.62 5.76 58.40 15.72 148.05 47.32 189.60 35.84 311.81 57.17 7981.07 810 43.89
5 8.17 0.15 2320 0.18 278 6.33 245 37.21 12.03 130.33 46.59 195.57 39.14 342.56 66.29 9043.54 722 98.79
6 12.59 0.001 16.97 0.10 192 4.60 1.95 26.79 829 91.41 33.25 144.76 29.45 260.89 52.46 8673.83 760 110.00
7 3.67 0.001 3.88 0.02 039 120 036 5.12 158 17.29 6.51 3236 7.13 71.20 15.85 8977.95 658 117.00
8 11.24 055 16.00 0.25 2.61 4.04 199 2239 640 73.04 26.59 116.14 24.76 226.21 45.27 8854.78 749 117.00
9 17.37 0.01 24.60 0.17 3.21 857 436 49.23 13.52 133.54 44.43 181.00 34.55 300.35 57.00 7556.08 790 49.30
10 2250 0.02 21.19 0.15 249 482 241 31.18 9.75 109.88 39.35 168.50 33.85 308.08 59.63 8356.88 816 140.00
11 376 0.001 436 0.04 057 1.52 029 855 228 21.76 6.85 2691 5.34 4576 8.84 10080.61 660 43.45
12 506 001 11.10 0.11 2.00 542 191 2426 7.02 7091 22.90 93.17 18.51 160.70 31.52 9578.90 682 30.93
13 431 0.001 827 0.03 070 144 0.63 6.25 1.89 19.85 731 33.55 7.71 7234 15.87 8757.24 670 174.00
14 11.69 0.001 12.62 0.10 1.79 3.75 1.81 19.50 6.08 69.63 25.93 116.29 24.00 227.58 46.30 7933.55 753 110.00




1950 A L 2020 4 8 A

RS AAVEEEE A HE RS R

Table 5 Zircon Hf isotopic analyses on Baishifeng stock

Number ey b/ TTHE 7oL w/"THE eH{/ THE 28 end®) tom1/Ma tov/Ma

1 0.018172 0.000626 0.282602 0.000010 -3.16 911 1384
2 0.038428 0.001249 0.282636 0.000012 —-1.80 878 1305
3 0.032346 0.001019 0.282593 0.000011 —3.45 933 1404
4 0.037070 0.001194 0.282658 0.000013 -1.27 845 1263
5 0.042404 0.001333 0.282636 0.000011 -1.99 880 1311
6 0.036821 0.001236 0.282612 0.000013 —2.80 912 1363
7 0.021374 0.000631 0.282617 0.000010 -2.50 890 1346
8 0.036217 0.001195 0.282641 0.000012 -1.70 869 1296
9 0.039360 0.001244 0.282671 0.000009 —0.58 829 1228
10 0.039222 0.001295 0.282647 0.000010 —1.47 863 1282
11 0.014385 0.000449 0.282556 0.000011 —4.73 970 1484
12 0.021980 0.000690 0.282619 0.000012 —2.55 889 1346
13 0.017916 0.000591 0.282623 0.000010 -2.51 882 1340
14 0.032579 0.001076 0.282642 0.000010 -1.83 865 1298

Note: ey(£)=10000 X {[(""*Hf/'""Hf)s—(""*Lu/" ""HD)s X ("= V[("*HI/"H) craur.o—( " Lw/ " H)cpur X (7= 1)] —1};
Tom=1/AX In{14[(""*Hf " H)s—("HE T H)pm /[T Lw/ " H)s—("Lu/ Hpm] ;. (7CHE/7HE)s and  (V°Lw/''Hf)s is sample

measurement Value;

Toma=1/AX In{14[(""*Hf/ " Hf)s (" HE " H)pa /[T Lo/ THO —( 7 Lw/ " H)pu] 3+, ¢ s

crystallization time of zircon;

("HE " H)enur0=0.282772, (7°Lu/ " H)epur=0.0332, ("*Hf/' " H)pn=0.28325, (7°Lu/! " Hf)pp=0.0384); 1=1.867 X 10 "!/al;

(""Lu/'""Hf)=0.015

0.000988, ¥J/NT0.002, FKMHE ALK EAR
D TRURH I B ER HE (AR 2, TR, RSR A5 1 7 OLw/ TTHE
ELARL AT AR RS A 45 S A 7OLw/THE ERAE Y. R
F A7 W 5 AR R AL 4E Y (=135 Ma) it 5 3k 15 85 4
OHE/TTHE ELE T FLA 0.282556~0.282671, “FHME N
0.282625; eud)fHN T—4.73~0.58 2 [a], FHIMEN
-2.31; BB HE BRI (ow) VE RN 1484~
1228 Ma, “F¥#){fN 1332 Ma.

5 51

51 BRERE

WFFLRM, ARAEIE X R ZE R ANE, JE i
FRKZERI AT RIS 1. S F A AL, T B4R I i e
(1 TR BE 2 A (K L) ER A s m i =Y S
BRI AT B TR TR S5 5 JZ DU A
FEN EH SRR E TRV I e Y A AT
b NS A S R IR, T T R LAk 2R R P

A FUAE R BRI GEE SUCNTEK . Bl AR L gt

WL, B B Y A N AR N A BR
A B S N E A BRI A I BB
PpR B, A BITE R A R 2 i - B
f) Zr. Nb. Ce Fl Y(Zr+Nb+Ce+Y>350X10"°),

10000Ga/A1>2.62723, JE AT ik 3R 5 v (>
830 O RKEFARIL, HAGEEARPREE I E
FIBRIERE A8 4, H Zr(122X107°~152X107%. Nb
(12.1X107°~14.4X107%). Ce(87.6X10 °~104.0X 10°%)
MY (16.8X107°~20.3 X 10 )& EHKAK, 10000Ga/
Al=2.2~2.5, F|fl WATSON 250017 Ti i it 55
13 A WA R TE BURLEE 9 658~816 °C, kT A 4K
KA TERUREE, 5 A BERERHIEARTT. S BIEK %
W DAE B AN YONREE, NI A A, SRt
 A/CNK>1.1. AAEERBEES/DEAREE, (HE
DEF A, HEERECN 1.07~1.09, A S BITEN
EI SRR, FTREN 1 BUE K A . Th B 5545 o
SRR REX S S BT T RIFE R A 1 B0IE
P 0P 9 FoR, A VEA PR S “T BUE I S
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%—g [47-49] .
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Geochemistry, zircon U-Pb geochronogy and Hf isotopes of
Baishifeng pluton in Dangjiachong Cu deposit, Hunan

SONG Ze-you', FENG Yu-zhou?, SHAO Yong-jun®, LI Jian', LIU Zhong-fa%,
FENG Yu-long?, TAN Hua-jie?, ZHOU Hao-di'

(1. Hunan Key Laboratory of Land Resources Evaluation and Utlization,
Hunan Land and Resources Planning Institute, Changsha 410007, China;
2. Key Laboratory of Metallogenic Prediction of Nonferrous Metals and Geological Environment Monitor,

Ministry of Education, Central South University, Changsha 410083, China)

Abstract: Mesozoic tectonic-magmatism events with a wide range of magma and a large numbers of deposits strongly
occur in the Qin-Hang metallogenic belt (QHMB) within the South China, which is significant for further insight into the
geological evolvement in the South China Plate. The whole rock geochemical data, zircon U, Pb and Hf isotopes of
Baishifeng stock in the Dangjiachong Cu deposit were determined, within the middle part of the QHMB. The lithology of
the Baishifeng granitic samples are biotite adamellite, enriched in Si (W(Si0,)=70.95%-72.12%), alkali
(W(Na,0+K,0)=8.48%—-8.99%), weakly peraluminous (A/CNK=1.07-1.09) and have zircon saturation temperature
ranging from 658 C to 816 ‘C, which are identical with the features of the I-type granite. LA-ICP-MS zircon dating of
Baishifeng granite samples yield an age of (135.4+0.8) Ma (MSWD=1.9, N=14), i.c., Early Cretaceous. The lower Mg"
values (35-38), Co (3X107°-4X107%), Ni (3X10°-5X107%), Sr (111X10°-131X10°% and Yb (1.13X 107~
1.36 X 10®) contents, the weakly negative Eu anomalies (6Eu=0.33—0.40), lower Nb/Ta ratios (6.29-8.07), depletion of
Hf isotopes (eyff)=—4.73— —0.58) and Hf model ages of 1484—1228 Ma indicate that the Baishifeng granitic body is
derived from partial melting of the Mesoproterozoic rocks containing garnets and plagioclase. In conjunction with
previous and our studies, the Baishifeng granitic body is formed under a transition environment from squash to stretch,
which is associated with transition from subduction to rollback of the Pacific Ocean.

Key words: Baishifeng stock; Zircon U-Pb age; geochemistry; zircon Hf isotope; Dangjiachong deposit; QHMB

Foundation item: Project(20150332) supported by Mineralization Exploration Program of Money Paid for the Mineral
Right of Hunan Province, China
Received date: 2019-10-08; Accepted date: 2020-04-03
Corresponding author: SHAO Yong-jun; Tel: 13973149482; E-mail: fengyuzhoucsu@163.com
(YWEE FH)



