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Abstract In recent years, Eastern Kunlun Qimantage area widely developed mineralization closely related intermediate to felsic
intrusive rocks, regarded as a polymetallic mineralization prospect area. The Yugouzi iron-REE deposit is located in the western part of
Qimantage area, the ore bodies composed of iron-copper ( molybdenum) polymetallic exo-skarn ore bodies and niobium, rubidium and
other rare metal ore bodies situated in granite. Zircon LA-MC-ICP-MS U-Pb dating of K-feldspar granite yield an age of 210.0 +
0. 6Ma, suggesting a Late Triassic magmatic activity. The K-feldspar granite intrusion is a typical alkali granite, it consist dominantly
of perthite (60% ~65% ), plagioclase (10% ~15% ), quartz (20% ~22% ), riebeckite (4% ~5% ) and minor biotite (1% ~
2% ). Geochemically, the K-feldspar granite shows Si-rich, K-rich, metaluminous and calc-alkaline features. Trace elements
composition shows this K-feldspar granite enriched Nb, Zr, Rb, Th, U and LREEs, and depleted in Ba, Sr, P, Ti, and strong
negative europium anomalies (§Eu =0.09 ~0.26) , suggesting affinity with A-type granites. The zircon £y (t) values and two-staged
Hf model ages (ipy, ) are —6.71 ~2.25 and 1102 ~ 1674Ma respectively, which indicated a significant involvement of mantle
components in petrogenesis. Based on the comprehensive studies, we suggested that the Yugouzi rock formed in the post-orogeniesis
extension environment, the age of the alkaline K-feldspar granite indicating the post-orogenesis in Qimantage area has basically been
gradually evolved by the Late Triassic (about 212 ~210Ma). The age of mineralization, O isotope and electron microprobe results all
show closely relationship between the granite and the iron-rare metal mineralization, also indicating a good potential of iron-rare metal
mineralization in this type granite in the Qimantage area, eastern Kunlun Mountains.
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K1 THTRKERAERTE (w%) BLNMBITR( x10°) 2HERE

Table 1  Compositions of major element( wt% ) and traee element( x 10 ~®) of the Yugouzi K-feldspar granite

HRS YG1106  YGI1107  YGI1-08  YGI1-09 BES YGI106  YGI107  YG11-08 YG11-09
Si0, 73.97 75. 69 70. 85 74. 94 Gd 8. 54 6.35 8.81 10.20
TiO, 0.10 0.14 0.22 0.14 b 1.26 0.99 1.28 1.42

Al O, 13.20 12.66 15.19 13.08 Dy 7. 84 5.67 7.47 7.39

Fe, 0,4 0.71 0.36 0.72 0.24 Ho 1.57 1.22 1.45 1.32
FeO 0.80 0.70 1.19 1.41 Er 4.48 3.46 4.27 4.10
MnO 0.04 0.04 0.05 0.08 Tm 0.77 0.52 0.74 0.68
MgO 0.25 0.29 0.32 0.28 Yb 4.96 3.32 4.66 4.84
Ca0 0.97 1.25 1.61 1. 14 Lu 0.67 0.52 0.64 0.63
Na,0 3.64 3.27 4.91 3. 60 Y 45.0 39.0 41.7 44.8
K,0 5.53 4. 67 4.29 4.46 SREE 334.3 229.6 396. 1 646.7
P,0; 0.01 0.04 0.04 0.03 LREE 304.2 207.5 366. 8 616. 1
LOI 0.78 0.85 0.62 0.59 HREE 30. 09 22.05 29.32 30. 58
Total 100. 00 99. 96 100. 01 99. 99 LREE/HREE 10. 11 9.41 12.51 20. 15

Na,0/K,0 0. 66 0.70 1.14 0.81 (La/Yb) y 11.01 10. 54 14.32 21.93
(Na,0 +K,0)/Ca0 9,45 6.35 5.71 7.07 SEu 0.09 0.26 0.14 0.09
FeOT/MgO 5.76 3.53 5.74 5.81 Rb 21 54.5 198 21
A/CNK 0.96 0.99 0.97 1.02 Ba 162 200 256 36
o 2.71 1.92 3.03 2.03 Th 33.8 28.0 29.8 32.5
DI 93,36 91.51 89. 11 90. 47 U 7.80 5.08 8.17 3.24
La 76. 1 48.8 93.0 148.0 Ta 3.26 3.26 3.38 3.27
Ce 148 97.6 178 311 Nb 58.2 40.5 59.0 49.5
Pr 16.0 1.1 19.5 33.9 Sr 27 74 36 43
Nd 54,3 41.0 65.0 108. 0 Zr 204 104 393 308
Sm 9.51 8.38 10. 80 14. 80 Hf 6.53 4.30 10. 40 8.70
Eu 0.28 0. 65 0.47 0.40 Ga 21.0 21.2 23.2 21.8
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Fig.4 Chondrite-normalized REE distribution patterns (a) and primitive-mantle-nomalized trace element distribution patterns of

the Yugouzi K-feldspar granite ( normalization values after Sun and McDonough, 1989)
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£2 FHFHKILRE LA-MC-ICP-MS R SH MR
Table 2 Zircon LA-MC-ICP-MS analytical data of the Yugouzi K-feldspar granite
zngh - U 207 Pb, /206 P]) 207 Pb, /235 1] 206 Pb /238 U 207 Pb. /206 Pb 207 Pb. /235 U ZDGPb /238 1]
HJ=8=4 6 _sy Th/U Fiy 3 Fik
(x107%) ( x10-%) HfE 15 HE 18 Ho Al 15 (Ma) 18 (Ma) 18 (Ma) 18
YG11-10-1 91 162 0.56 0.05095 0.00038 0.23189 0.00176 0.03303 0.00010 239.0 18.5 211.8 1.5 209.5 0.7
YG11-10-2 82 122 0.67 0.05098 0.00044 0.23193 0.00222 0.03302 0.00017 239.0 20.4 211.8 1.8 209.4 1.1
YG11-10-3 113 139 0.82 0.05070 0.00045 0.23178 0.00265 0.03314 0.00020 227.8 25.0 211.7 2.2 210.2 1.3
YGI11-104 294 363 0.81 0.05166 0.00049 0.23849 0.00262 0.03349 0.00020 333.4 22.2 217.2 2.1 212.4 1.3
YG11-10-5 60 104 0.57 0.05226 0.00051 0.23633 0.00251 0.03282 0.00016 298.2 22.2 215.4 2.1 208.2 1.0
YG11-10-6 259 334 0.78 0.05109 0.00026 0.23511 0.00199 0.03339 0.00024 255.6 13.0 214.4 1.6 211.7 1.5
YG11-10-7 67 117 0.57 0.05058 0.00042 0.23125 0.00218 0.03318 0.00017 220.4 13.9 211.2 1.8 210.4 1.1
YG11-10-8 95 121 0.78 0.05209 0.00062 0.23710 0.00338 0.03298 0.00020 300.1 27.8 216.0 2.8 209.2 1.2
YG11-109 66 93 0.72 0.05248 0.00187 0.24155 0.00872 0.03338 0.00020 305.6 76.8 219.7 7.1 211.7 1.2
YG11-10-10 1833 1613 1.14 0.05379 0.00035 0.24726 0.00282 0.03335 0.00033 361.2 14.8 224.4 2.3 211.5 2.1
YG11-10-11 670 628 1.07 0.05475 0.00093 0.24889 0.00461 0.03297 0.00016 466.7 37.0 225.7 3.7 209.1 1.0
YGI11-10-12 872 977 0.89 0.05132 0.00024 0.23399 0.00142 0.03309 0.00016 253.8 11.1 213.5 1.2 209.8 1.0
YG11-10-13 1823 1535 1.19 0.05216 0.00039 0.23838 0.00636 0.03312 0.00082 300.1 16.7 217.1 5.2 210.1 5.1
YG11-10-14 474 532 0.89 0.05225 0.00041 0.23863 0.00253 0.03313 0.00024 298.2 21.3 217.3 2.1 210.1 1.5
YG11-10-15 410 670 0.61 0.05270 0.00046 0.24081 0.00629 0.03319 0.00102 316.7 25.0 219.1 5.1 210.5 6.3
YG11-10-16 430 314 1.37 0.05579 0.00142 0.25697 0.00756 0.03341 0.00045 442.6 55.6 232.2 6.1 211.9 2.8
YG11-10-17 68 129 0.53 0.05425 0.00081 0.24871 0.00570 0.03323 0.00052 388.9 33.3 225.5 4.6 210.7 3.3
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Fig.6 A-type granite tectonic discriminant diagrams

A, I, S, M are representative of A-type, I-type, S-type, M-type granite; R1 =4Si —-11(Na +K) -2(Fe + Ti) ;PA, AA is representatives of post-
orogenic granite, anorogenic granite. (a, b) after Whalen et al. (1987); (c) after Hong et al. (1995)
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R3 FHFHAKEREHSD H FARITER
Table 3 Summary of Hf isotopic compositions of the Yugouzi K-feldspar granite

s %@iﬁ@ (J;IB:) U6yL 1 TTHE  SLwTTHE VSHE'TTHE 28 eur(t)  tpy (Ma) tpye(Ma)  fiowe
YG11-10-1 209.5 0. 056583 0. 001385 0. 282663 0. 000022 0.57 842 1210 -0.96
YG11-10-2 209. 4 0. 048323 0. 001212 0. 282599 0. 000019 -1.69 929 1354 ~0.96
YG11-10-3 210.2 0. 045612 0. 001102 0. 282661 0. 000022 0.55 839 1212 -0.97
YG11-104 212.4 0. 074654 0. 001846 0.282623 0. 000021 -0.88 912 1305 -0.94
YG11-10-5 208.2 0. 050948 0. 001303 0. 282711 0. 000023 2.25 772 1102 ~0.96
YG11-10-6 211.7 0. 053428 0. 001273 0. 282563 0. 000024 -2.93 983 1435 -0.96
YG11-10-7 210.4 0.030314 0. 000700 0. 282527 0. 000020 -4.14 1017 1511 -0.98
YGI11-10-8 209.2 0. 039301 0. 000878 0. 282505 0. 000027 -4.99 1054 1563 -0.97
YG11-10-9 211.7 210.0 0. 049701 0.001105 0. 282455 0. 000023 ~-6.71 1129 1674 ~0.97

YGI11-10-10  211.5 0.091358 0. 002293 0. 282630 0. 000018 -0.71 913 1293 -0.93
YG11-10-11 209.1 0. 063762 0. 001512 0. 282653 0. 000019 0.17 860 1235 -0.95
YG11-10-12  209.8 0. 060485 0. 001458 0. 282653 0. 000017 0.20 859 1234 -0.96
YG11-10-13 210.1 0. 095949 0. 002298 0.282671 0. 000019 0.72 852 1201 -0.93
YGI1-10-14  210.1 0. 057359 0.001430 0. 282599 0. 000019 -1.69 934 1355 -0.96
YG11-10-15  210.5 0. 090413 0. 002214 0. 282610 0. 000021 -1.41 939 1337 -0.93
YG11-10-16  211.9 0. 084262 0. 002048 0. 282657 0. 000022 0.30 866 1229 -0.94
YG11-10-17 210.7 0. 050696 0.001176 0. 282670 0. 000027 0. 86 828 1193 -0.96
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Fig.7 Histogram of zircon gy;(t) value (a) and & (t) vs. zircon U-Pb age diagram (b) from the Yugouzi K-feldspar granite
In Fig. 7b; assuming the crustal evolution path of 76 Lu/!"" Hf ratio is 0. 0093 ( after Veroort and Patchert, 1996)

SRR ARMH Lo/ HE & HAR S 1 soh B 5
BTAKERSRLEMAEEARX REBHEEHNE
BT A (Amelin et al. , 1999, 2000; Knudsen et al. , 2001;
Griffin et al. , 2002; RIEICE, 2007), FHTFHEXHKE

B e ()N -6.71 ~2.25, FH¥ -1.15, H e, (1) E
BREPTOMHE(E 7a) ,tpo N 1102 ~ 1674Ma, B 7R WA
WHER B T EHANER A B RNS S, BHS
SR AR RIS X TR RUE R (RBEFEE,2011) 36k
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WAER(EAES,2012) Rk BAKR(ZEMEE, 2015) B F
RERER(RAKES, 2015) 3 b4y, R EE MUK
eu () HFFE(E 7b) R TFHFERSRECHR B
BFH=BLERE—#, AR ERERRE, msA
MEBAZBEEREHRRA, HERENERPHER
BRI A S 5 HRE, — M RN AR RS R R AR
AR TR IR R AR, RET RS
BAEER(EESX%, 2007; ¥ HR4E%, 1999, 2002; X4
¥, 2001; A AL, 2002, 2003a, 2004; S, 2005;
ERRE, 2012; HAESE, 2012),

5.3 BEBRTHEESR

RECEWHFR—AZHBINNLiEEE LW (LR
%, 1980; BAMSAEAIKTLME, 1998) , —~MUNFE LXK
HAER-RRAREH T BRI b LB PR -5
R L BB 0 2 LU AR AR R B B BT A T AR
ATRRIEAT T REBFFT, B AT RS — IR R vh s LBy
BIFEREAD-B _BHH R =8 (260 ~240Ma) (RE
2%, 2007 ; FIENFEE, 1998) , Wbt - 5 AL & 1L B B R 4
TH=ZFHM (4 237Ma) (EE ¥ %, 2007; FREK%,
2012) , i Fe a5 B [E R AR R i, INZEE % %5 (2007)
INARBCUBBN TR A LET SHRASHFFHEL
WL R B\ S WL R R BOE 25 sk T K A A B AR S B it
FUTRN G A8 AR, AN /B R LU M BT RES TR
F 190Ma (B XGA X = B LR M1k T L0 — R BB I
BRERATRER TS UMBILRE, AR =84 K%
MREEBBR IR O EHEAT RN RAEIFETH
EELME; ERAE(0R) B LERTEH A BRER
£(204.1 £2.6Ma), A 5l 18-/5 R 3 3 L W BR W BEAE
204Ma B 255, (H X = 4255 (2006b) AKX B KB TRE L
YrEzprey, REMNRE LN EI KA, WILNE-A
R B B 45 SR 1 LLUAR PR R B BRI A 2 B () 3
FEEZIEEN IR, Bk FE%(2014) B X AR
TR ERIERE (213 £ 1Ma) (A &) B, A RTE
QM BfRETE-E RE M E MR BA ST R AR S
(2001 ) A R AR @ IE M VEAL I /NAL LI — 3 9 A BT E (212
+7Ma) FIREN BB /G 15 LLAR PO R T BR B 7= 4, Bl = &
HEAMREER XL THRAEETRZ T XEHR
B 5 AR R R Y BB E A R B RS 3 R

ARRPFIEL T HFHEH KRS (210.0 £0. 6Ma)
MBI R A, SN B A EETEEL A B7E
KA (B 6c) ,RFR T 1 LB B Ik A E 3R 5% (Eby, 1992
PR T, 1995) , Bk, BT LAFRE A1 18 35 4% 3t X 7E B = B i
A (#1212 ~210Ma) EZ L FA N M BRHEE R THEEL
MR B

5.4 BEEX
WEEE B P- R =B LHRK A SR A (.
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BB AT () BB BB R ST A X, HP, B
FEMKSERT KEN AT (WA B D IREH W 7
BERAFBFRX EREI- N #H%F) (FRKLSF,
2010, 2011, 2012; BKEL, 2010, 2012; Z=ptiL4: 2010,
FEIRE, 2010; 5EXES, 2006; FiE %, 2008) ,ATA
BAFEEES A U-Pb RAE4ED Re-0s F A Y ERED
RARUBKRZERYT KYRAE Ry EREARM,RET
BREERT KRS WA EBEFLE 239 ~210Ma (2
&%, 2008; KL%, 2007; EM%E, 2009; FRAF,
2010, 2011, 2012; BKESH, 2012) , AKHFRHFHFH
RS E R TR R A SRR AN, BE
(8.0 #5%) L2 BY L EEF TRIELREENER, R
B SR AR K T IR HEHET Re-0s F i 2101 +
4. 8Ma( WA %, 2010) , R L ERY L 5K EEER
H#%&,Ef&ﬁ;i%é,lﬁwﬂ‘ Jﬁ%lﬂ“é‘] 5180v.smow[aﬁl‘-§yg
2. 8%o ~ 4. T%o( FEFFFFIER) , BB WA EBERBETEH
FoK BESKD AL FERETEE R (TIO, F3{H R 0.30% , AL O, F
¥ER 0.75% ,MgO F-¥{E K 1.02% ,fEHFRIEKE) BR
HAFEMABE MR RAHE , X SAHE AR R D L 57
REFAXK. GEFRAN, TRTIT RN SR =& HREE
IR RN BB AR RNE-HE (. 3.5%) 2
ERT Ko
THFER-BELLRY KRR BRI ER A —— %
AW SEEIERERRNEARA SRBRT LY R, %%
B LHHS, RURECHRBERB X AR REFRNRE S
SR ETR, 5T A KK G LB BT XA T
AFRERET KW ERERE.

6 ik

(1) RECARE A% 3 X 4 ) & LA-MC-ICP-MS U-Pb
FRAERA, SR BELERBTMEXNEREREN
LESRAERY A 210.0 £0.6Ma, B FHE =B K, AAPE K
BHINA, BARME R A A, R EH B 8RR
Flat A MRS, BRUTARCEEAR-RprERn
BEE LKW E I, RERERAN=H, RPUKR
AR A =& R (212 ~210. 0Ma) B Z 4L
FRHER R THEE L ERE.

(2) BAMIRUEFERA, ARIEKER THASH
WREREA, 20 TRANARAS B RIEA LR EYN
LA HE FUIRBERY, FHTFHRERERE SR
BEHR ZE BN =84IR A —F, W REH TR R
HEEAR T MSTBOLR M= R BE R, FRET
ArELBAER.

(3) F R BRI 2EHER, T TFI R A EHR=
BBHEEREEXNERELLERT K. AR CHAEHE
X BA RIFMBHER ENRA BT KB ¥/
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