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Geochemistry, LA-ICP—MS zircon U-Pb dating and geological significance of
quartz diorite in the Bielisaibei iron ore deposit, East Kunlun Mountains,
Qinghai Province

ZHANG Yong, SU Sheng—shun, BAI Sheng—long, LIU Guo—yan, ZHAO Yong—liang, LI Ze—feng

( Third Geological and Mineral Exploration Institnte of Qinghai Province, Xining 810029, Qinghai, China)

Abstract: The Bielisaibei iron deposit is a small deposit recently discovered in the East Kunlun metallogenic belt. Based on an
analysis of the geological background and ore deposit characteristics, the authors studied petrological geochemistry of the deposit
and conducted LA—ICP—MS zircon U—Pb dating of the quartz diorite which is most closely related to mineralization. According to
the results obtained, the LA—ICP—MS zircon U—Pb age of the quartz diorite is 242.9 + 0.6 Ma (MSWD = 0.6, n=22), and the major
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clements of the quartz diorite have the data SiO, (51.98%—63.83%), Al,O; (14.55%—17.57%), Na,O (2.95%—4.21%), and K,O

(1.60%—3.83%), indicating that the quartz diorite belongs to the metaluminous medium—high potash calc—alkaline series. Other

characteristics of the quartz diorite include moderate XREE values, enrichment of LREE, moderate negative Eu anomalies, strong

enrichment of K, Rb, Th, moderate enrichment of Ta, Nb, Zr, Hf, Ce, Sm, insignificant enrichment of Ba and Sr, depletion of P and

Ti, and somewhat higher Sm, Y and Yb values than chondritic values, suggesting that the magma was dominated by crustal rocks.
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Fig. 1 Geological map of the Bielisaibei iron ore district
1—Quaternary; 2—Upper Neogene Shizigou Formation; 3—Lower Triassic Elashan Formation; 4—Gneiss of Upper Proterozoic Jinshuikou Rock

Formation; 5—Marble of Upper Proterozoic Jinshuikou Rock Formation; 6—Middle Triassic quartz diorite; 7—Upper Triassic granodiorite;
8—Magnetite; 9—Fault and its serial number; 10—Skarn; 11—Magnetite orebody and its serial number;

12—Sampling location; 13—Drill hole and its serial number

TR I R, 5 R,
2.2 WKHFIE

SEFEIH X ILRE B e R 16 2 (K 1), &
W5 45, 0 K 40~880 m, P44 5 1.09~19.60 m,
LA A R 20.70%~39.28% , FERK TR B P T4
K AR S 5 rh S A S N KA 42 iy
b AR B S E BRI ARV ) A ) AR
0 £ Z27E 20°~45° ;N S RERR IR 7 T4 K FUA#E

KA, Z 2 RUZAR, TR VG ) 5340, ) 6 AR,
0 Z27E 70°~80°, 45 EW AEFIE AN

I-M1 SRR, = T 4K DA ERHEA S
ABNK A F(E3) 0 R Bk 2SR,
VT AR PG 1] 434, 45 880 m, -2 JEE 4 7.18 m, TFe -
Y5 37.55% 0 PR 5°~20°£10°~55°, WA H )
FEN R I B AR Bk, Ho
TC2301 JRyif B ARk & It 1 50%, Bk i)

http://geochina.cgs.gov.cn H1E LT, 2015, 42(3)



666 el [

20154F

K2 BRI R N i (a b)) 5 A SRS (o od) FARA S5 T IR
PI—RHCAT s Q— /188 s Hb— A N AT s Bi—2R & bl s Mt—REERIT 115 So— A1 3L KA
Fig.2 Hand specimen and microscope photos of granodiorite (a, b) and quartz diorite (c, d) in the Bielisaibei deposit
Pl-Plagioclase; Q—Quartz; Hb—Hornblende; Bi—Biotite; Mt—Magnetite iron ore; o—Quartz diorite
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Table 1 Characteristics of orebodies in the Bielisaibei deposit
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Fig. 3 Sketch geological section along No. 23 exploration line of Bielisaibei
1—Quaternary; 2—Marble; 3—Skarn; 4—Quartz diorite; 5S—Monzonitic granite; 6—Limonitization; 7—Magnetitization; 8—Pyritization;
9—Kaolinization; 10—Chloritization; 11—Magnetitized body; 12—Magnetite orebody; 13—Sampling location; 14—Drill hole and its serial number;
15—Trench and its serial number; 16—Average grade (%) and thickness (m) of orebody; Q—Quaternary; mb—Marble; sk—Skarn; do—Quartz diorite;
1ny—Monzonitic granite

Fis e R B TP 78 91.91x107°~320.22x10 ¢, *F
PHE R 179.97x10°°, 6t Lo R & 4, HRER LT
A N 5.43~9.46, F N 6.49, (La/Yb) N
5.01~10.04, F-2){E 4 6.78. S8Eu 4 0.46~1.01, F-H4{H
90.79, EutFZE 54, 6Ce }y0.91~1.18,°F14°40.99,
Bl BEATE 7740 o BRORL A A v A il 26 1) A7 (1]
5), BA AR R R L R

fl i T R Wk I L (1] 5-b) R s A M AT
K.Rb.Thi# &%, m%RICE Ta Nb Zr Hf S 52 F
+ICHE Ce . SmPEEE 4  Ba SrEHV RIA 7P,
Ti, 7 Sm.Y . YbJT & & f& thERb A TR & & 5

AR BIRR BRI BA STIRARHE, P Ti O R &
B V7RI R AT AR BRRERR (204 ) |
bk BERAT S IR T B A

4 LA-ICP—-MS#:47 U—Ph AR

41 HERPFERMWRTE

AR TAETE ZK2302 4 1. (36°55'25"N, 97°17"
00"E, fLUR 153.14 m) W B REZR 1R 5 A BN KA 1Y
Al EoRAE T LAFRE S AR AR TR EE 0
A RERE R 230 kg AR TAEZ LR
Fa 7= B T e i, R O CRe i 2 008 45 55 1

http://geochina.cgs.gov.cn H1E LT, 2015, 42(3)



424 53 RIS ARE G I R BN A LA-ICP-MS #5471 U-Ph MIIAE MuER {22 SH MU L 669

K2 ARAREEETESE (%) REXSH

Table 2 Major elements (%) and parameters of quartz diorite

FEM 5 1 2 3 4 5 6 7 8
Si0, 54.81 60.81 59.32 63.83 5431 53.62 58.35 57.38
TiO, 1.53 1.19 0.94 0.89 0.92 1.08 1.08 0.99
ALO; 1591 15.82 14.55 16.24 17.56 17.57 16.27 1691
Fe, 03 1.86 1.74 2.46 1.59 2.08 321 2.05 223
FeO 6.14 5.82 2.85 37 543 6.25 5.06 5.11
MnO 0.14 0.13 0.12 0.10 0.19 0.17 0.15 0.14
MgO 3.72 1.63 3.37 2.44 437 421 341 3.65
CaO 6.94 4.06 6.09 4.93 7.78 5151 5.48 6.17
Na,O 2.98 3.49 4.06 327 295 3.5 3.31 3.17
K,O 1:95 3.83 1.66 2.00 1.85 1.60 2.64 2.02
P,0s 0.44 0.33 0.26 0.12 0.33 0.35 0.30 0.27
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R2 1285 835 1155 976 1425 1182 1095 1196
A/MF 0.78 1.08 0.93 1.21 0.82 0.74 0.88 0.87
C/MF 0.62 0.51 0.70 0.67 0.66 0.42 0.54 0.58
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Table 3 REE, trace elements (10°) and paramerers of quartz diorite in the Bielisaibei ore district

Bl 5 1 2 3 4 5 6 7 8
La 2326 27.99 59.32 54.19 39.55 1624 16.79 17.47
Ce 51.00 60.77 110.80 122.90 87.26 42.76 3561 40.54
Pr 626 9.43 14.11 17.46 12.72 474 452 537
Nd 25.55 38.69 53.09 66.33 50.01 15.79 16.06 21.07
Sm 5.83 8.0 10.77 13.87 1177 3.40 379 459
Eu 147 2.02 1.59 2.64 311 0.95 123 1.49
Gd 6.11 8.14 9.96 12.62 1020 2.99 393 430
Tb 092 1.28 1.60 1.91 1.77 0.46 0.60 0.70
Dy 5.65 6.65 8.93 11.10 10.02 227 347 407
Ho 1.13 142 193 2.49 1.94 043 0.74 0.83
Er 3.1 3.60 5.01 6.65 494 120 215 245
Tm 049 0.6l 0.73 1.00 0.68 0.18 037 038
Yb 2.99 371 432 6.18 418 1.16 229 2.50
Lu 049 058 0.62 0.88 0.59 0.18 036 038
Rb 682 142 94.7 85.9 144 95 71 57
Ba 298 489 1158 386 1550 411 286 363
Th 8.4 6.9 26.1 53 7.1 9 6.4 6.6
Ta 093 1.08 118 15 1.6 05 05 05
Nb 10.2 133 14.1 216 245 10 59 8.8
Hf 5.4 65 9.4 7.9 124 47 3 42
Zr 220 294 270 481 644 145 103 161
Y 29.04 3514 4439 56.17 42.79 12.13 20.88 22,65
Sr 447 400 140 383 298 266 259 321
SREE 134.25 172.98 28278 320.22 238.74 92.75 91.91 106.14
LREE 113.37 146.99 249.68 277.39 204.42 83.88 78.00 90.53
HREE 20.88 25.99 33.10 42.83 3432 8.87 1391 15.61
LREE/HREE 543 5.66 7.54 6.48 5.96 9.46 5.61 5.80
(La/Yb)y 558 541 9.85 629 679 10.04 526 501
& Eu 0.75 075 0.46 0.60 0385 0.89 097 1.01
8 Ce 1.02 091 091 0.97 095 1.18 098 1.02
RUO/Sr 0.15 036 0.68 022 048 036 027 0.18
Rb/Ba 023 029 0.08 022 0.09 023 025 0.16

T MRS g [ - BRI 1 B R B A e, 22T 5 85 - ICP-MS

XA A, B RHCA A TR & (Hhse ok
W) s St YO RMEX AR S A S5 AalT4a
B TR A SAMTAaREX, 5RiE5w
R AR T — B (M 7e 3 ) 5 55 S Yb X it
ANH G BB AL A e N KA TR AR 3% R (242.9+
0.6)Ma, Xt 1 R KRR o B B (260~230
Ma) &1, 53¢ 55 g Bl 48 7y ARl 48 48 A 1 A i
SHVIE . 5 ERTIR Dk HERR 0 — = B e
A e DN R BIE TAR FAR ol B B, T 1) Al

BJRlG 8 1 )R B
6 45 1
(D) B B X 5 R0 & F e W& VY A1 9%
N A LA-ICP-MS £5 45 U-Pb 4E 8 H1(242.9 £0.6)
Ma, MSWD {8} 0.6, n=22, & i, T rh =& 1, 454
R M 5 AR 1 A Bl PRI 28 A0 A R Sl LR AL PRI A,
(2) A1 BN A T 4R o v — s AR A B A
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Fig.5 Chondrite-normalized REE patterns (a, chondrite values after reference[15]) and trace element spider diagram (b, primitive
mantle values after reference[16]) of quartz diorite in the Bielisaibei deposit
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