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Table 2 Trace elements (X 107%) contents of Yeniutan granitic intrusion
HALE | ANSRRBZBSERNA PRSNRBEREAS PEREHAKSE
BRRE [YM-2|YM-3|YM-9[YM-10 YM-5|YM-6|YM-7|YM-8 [YM-13YM-15YM-16YM-18YM-19 TH-1
Ba 434.6[616.9(349. 8(348.2(282.8/673.4|656.3[325.4[743.9| 677 | 1370 | 1204 | 830 }491.8
Be 2.96(2.65]2.35) 1.3 | <1 | 1.1 |2.87|2.25| 2.6 | 2.32|2.41|2.82(3.42|2.23
Co 10.15/ 8.36 | 13.6 | 9.01 | 3.35 | 6.09 | 7.46 | 6.37 | 9.49 {10.4111.92{11.11{10. 02| 9. 19
Cr 46.97|45. 22148. 51|44. 41|11. 76|27. 62| 44. 35|40. 21 |46. 64 [55. 58|30. 12(54. 32(48. 87(62. 23
Cu 45.1811. 39(65. 95{50. 93| <2 11 [34.55(16.35]19.11|20.11|20. 04 (44.3615.66{35.76
Ga 10. 62| 6.57 |14.67|13. 89| <5 [12.54|11.78|11.68| 11 | 11.4 [11.85] 9.58 [10.66}21.44
Li 46.15|33. 8644. 93]50. 67|20. 79|24. 94|25. 64(41. 28|32. 58(27. 04| 31. 55)|38. 84|27. 73| 67. 87
Ni 5.11| 8.1 [7.64|7.82| <4 |6.84|5.58|4.65(16.45|12.51|9.52|7.97|7.35]9.94
Pb 77.2 |123.3[74.23|101. 4| 91.5 | 70.5 | 87.6.[ 82.9 | 62.6 | 58.7 | 64.6 | 65.8 |53.56| <13
Sr [343.1]244.3|257.9(305.9 73.26|167.5|318. 4(240.6|294.5(421.2| 420 |305.7|374.1(356.5
Th 26.71| <<3 [10.18|31.41| <3 |15.66{25.47[28.6715.86|14.31|11.51|12.54| 12.8 |10. 42
\'% 93.68|78.22{116.7(85.41[16.32{33.98/76.81(68.59{103.4|126.1{134.4/118.5({111.7/100.2
Zn 74.05| 84.9 |112.9| 81.9 [22.91]| 42.5 |69. 77(67. 99|73. 95|82. 98|89. 86|83. 59|80. 01 | 83. 08
Zr 42.86{37.96|84.77(84.77(38.46{96.32|69.11[49.53{48.14[62.12| 65.1 | 48.5 |58. 64
w 1.7 | 0.9 |<0.5/<0.5| 0.8 | 0.8 | 0.6 | 1.4 |<C0.5|<C0.5({<C0.5{ 0.6 |<<O0.5( 2.2
Sn 9 7.6 | 4.8 | 4.8 | 7.8 | 5.2 | 10 | 8.9 | 5.2 | 4.7 | 1.4 9 8.2 5
Nb 9 10 11 11 5 7 11 9 11 14 10 7 12 13
Rb 125 | 159 | 144 | 112 98 90 159 | 138 | 168 | 126 | 188 | 180 | 161 | 171
Rb/Sr | 0.36|0.65 | 0.56 | 0.37 0.54|0.50]0.57 | 0.57 | 0.30|0.45 | 0.59 | 0.43 | 0. 48
Co/Ni 1.99(1.03|1.78 | 1.15 0.89{1.34/1.37(0.58|0.83|1.18|1.39|1.36|0.92
Sc 6.57 | 4.57 | 11.49.18 | 3.61 [ 3.01 | 6.33|6.97 [12.25|11.67|14.37]12.74{12.93|11.05
Y 20.21(18.74(19.37(25.76{15.17(14. 65(19. 52(16. 21 |23. 79(20. 76|21. 80|27. 01|22. 90 26. 40
Th/U . 10.42
HARH PIBERER N KA
BRee! TH-2 | TH-3 | TH4 | TH5 | QH-1 | QH-2 | QH-3 | QH-5 | QH-7 | QH-9
Ba 780.5 | 976.3 | 875.3 | 840.3 | 796.4 | 719.5 804. 4 828.9 818.4 863. 3
Be 3. 66 3.2 3.58 3.09 3.56 2. 65 2.78 3.98 4.4 2.94
Co 9.77 |°12.79 | 10.96 | 14.31 | 11.31 | 22.84 28. 81 10. 78 51.52 58. 05
Cr 62. 83 66. 3 57.47 | 81.91 67 60. 85 67. 21 63. 26 63.13 69.3
Cu 26.7 28.83 | 19.41 | 32.12 | 22.08 | 29.49 26.9 94. 78 36. 68 24. 77
Ga 15.13 | 22.89 | 18.66 | 24.03 | 16.84 20.3 20. 46 17.96 23. 84 24. 36
Li 42.42 | 37.83 | 25.19 | 38.53 | 34.05 | 23.52 18. 38 42.26 39.16 26.4
Ni 11.27 | 9-49 8. 62 12.2 9.12 | 10.62 | 10.08 9. 06 10. 26 10. 21
Pb 40.98 | 27.08 | 19.76 | 26.97 | 22.58 | 26.98 21.69 28.52 18. 43 21.18
Sr 398. 2 484 186 474.1 | 136.6 | 401.6 410.5 422.8 454. 4 453.4
Th 25.43 | 25.81 | 12.16 3.99 8.78 14. 14 21.29 18.41 15. 61 15. 61
A 103.6 | 133.5 | 116.9 | 161.4 | 127.2 | 111.3 | 129.7 112.7 138.9 136. 9
Zn 86. 4 85.77 | 74.18 | 96.09 | 78.75 | 69.16 76.2 717.88 72.37 74. 6
Bi <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Cd 2.91 2.8 2.61 2. 83 2. 62 2.27 2. 06 2.47 2.9 2.24
w 1.2 1.2 1.1 0.7 0.5 82 98 1.3 212 281
Sn 3.6 5 5.4 5 8 7.2 6.4 7.9 6.4 5.4
U 1.4 2.6 0.7 2.8 2 1 2 3 1.6 2.4
Nb 12 12 8 11 10 9 10 11 12
Rb 176 168 79 151 187 154 138 186 151 148
Rb/Sr 0. 44 0. 35 0. 42 0. 32 0.43 0. 38 0. 34 0. 44 0.33 0.33
Co/Ni 0. 87 1.35 1. 27 1.17 1.24 2.15 2. 86 1.19 5.02 5. 69
Sc 11.68 | 13.98 | 11.99 | 15.88 | 13.79 | 11.79 | 15.00 11. 91 15.12 16. 47
Y 23.76 | 26.53 | 17.65 | 20.82 | 27.25 | 22.83 28. 34 24. 55 25. 66 28. 39
Th/U 18.16 | 9.93 | 17.37 | 1.43 4.39 | 14.14 | 10.65 6.14 9.76 6. 50
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Rb/Sr {Ett!mﬁ:& KEHE0.3~0.6 2R, XEHEEZRbASIWEESHWETBHEKN
(Rb/Sr fE—#>10, & Z 100 LA L) KB R, Bl a5 4 15 & i Rb/Sr K 22~84(Le Bel
et al. ,1984), FRILAEKA Rb/Sr R 11~136(BRXE,1995) ; BB T HESET KA
XKHAB I BERE, GHEHRb/ScEHR 1.5~2. 23 1#13,1983) . A M AN Th/U EH
4.39~18.16,10 1 L3, X 1. 43, %3 9. 90, B B A E Th HIE1E,

REERXAERAFANESURNREAE XN ANHUZ LB IR, mﬁzﬂxem;ﬁawm
W.Sn.Be.Mo.Bi JEE & &K B H 91 B 8 5 % ¥, Mo, W.Bi #l Be 5 R W K & B
REEEAYE,{USn HHERRREME 1XI10~2X10, R EAFKEAETLERE
B, '

EEXRFHIES,TO, FRBE, HWE % #ENHFHERFELMNFER . £ TiO, Xt Ni,
LiiBa I VERM@E O L, TUBBEFMEENO ST BEBFREEY TIO, 5 Ni.V.Ba A& K
BBEFHHXE, SLIEX. AERRKERRZRER A, V.Bi.Ba fl TIO, A KK.Li 5
Na,O 1 K,O HF, EERK B FRBREEAMEE, XE—-CBE L HEAXTHEE
AREAFHBMELRER,
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Fig.4 The diagram of TiO, vs Ni,Li,Ba and V for Yeniutan granitic rocks
I—RBERERAKE 2— B BERE

1—Pseudoporphyritic granodiorite; 2—biotite granite

2.3 WLxE

BERTAEX 23 LR A AR #HTT REE R, A MERIIAE 3, AHMRATIHELE
BRAT WK PO, kNS E T %M % (CP-AES),

HEMEBERRKENMETREER 141. 02X 107°~240. 94X 10~°, Z {5 X 100 X
107%, 3 La/Yb {8} 10. 33~30. 9,0Eu 25 0. 6~0. 79, A ., + T ERB R AR ELERE
(B ORANGEF HHRTH. RER I TRLEBETMUB R, BRAKRELALMY., B
TH-1 Z TH-5 A ERFEEK K5 LW ESEREE, E1160 REE 4 + 4 #f#l,La/Yb {4
15.57~25.57,La/Sm {4 4. 84~7. 31,8Eu0. 60~0. 79,
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R3 BERUEMREAERLITRITHE (X107
Table 3 REE contents (X107¢) of Yeniutan granitic intrusion

HEAEHE BERBERNE PFRER A A
HR&E | YM-2 | YM-5 | YM-6 | YM-7 | YM-8 | YM-9 [YM-10|YM-13|YM-15|YM-16 | YM-18| YM-19
La 53.99 | 40.61 | 43.41 | 50.46 | 42.24 | 30.13 | 41.68 | 50.35 | 55.42 | 45.3 | 44.26 | 44. 62
Ce 86.56 | 63.66 | 69.02 | 76.17 | 68.9 | 48.54 | 67.18 | 82.51 | 79.48 | 83.02 | 68.49 | 71. 51
Pr 9.47 | 7.14 [ 7.73 | 8.25 | 7.95 | 5.6 | 7.37 | 9.33 | 9.27 | 8.7 .6 | 8.48
Nd 29.69 | 23.08 | 24.45 | 26.27 | 25.95 | 21.77 | 24.47 | 31.31 | 30. 53 | 29. 36 | 26. 44 | 28.76
Sm 6.41 | 4.52 | 4.96 | 5.02 | 4.97 | 4.61 | 5.22 | 6.07 | 5.83 | 6.16 | 5.74 | 5.97
Eu 1.11 | 1.19 | 1.18 | 0.94 | 0.87 | 1.15 | 1.34 | 1.28 | 1.41 | 1.43 | 1.28 | 1.35
Gd 6.26 | 3.87 | 4.24 | 5.21 | 4.88 | 5.09 | 5.32 | 6.43 | 6.07 | 6.22 | 6.54 | 6.58
Tb 0.91 | 0.55 | 0.49 | 0.71 | 0.48 | 0.71 | 0.81 | 0.91 | 0.76 | 0.62 | 0.78 | 0.85
Dy 4.19 | 2.91 | 3.07 | 3.56 | 3.17 | 3.89 | 4.57 | 4.35 | 4.01 | 4.16 | 4.69 | 4.18
Ho 0.8 | 0.58 | 0.57 | 0.72 | 0.44 | 0.74 | 0.97 | 0.9 | 0.78 | 0.8 | 1.02 | 0.89
Er 2.37 | 1.44 | 1.6 | 2.06 | 1.61 | 2.03 | 2.62 | 2.74 | 2.33 | 2.33 | 3.08 | 2.43
Tm 0.31 | 0.19 | 0.18 | 0.29 | 0.2 | 0.26 | 0.36 | 0.4 | 0.3 | 0.29 | 0.4 | 0.37
Yb 1.69 | 1.33 | 1.2 [ 1.72 | 1.34 | 1.56 | 1.98 | 2.32 | 1.8 | 1.88 | 2.77 | 2.15
Lu 0.28 | 0.21 | 0.1 {0.17 | 0.12 | 0.14 | 0.27 | 0.42 | 0.28 | 0.24 | 0.36 | 0.36
4 |204.04|151. 28| 163. 2 |181.55[163.12|126. 22|164. 16|199. 32{198. 27(163. 15|173. 45] 178.5
La/Yb |31.95|30.53|36.17|29.34|31.52|19.31|21.05]| 21.7 | 30.79 [ 24.1 | 15.98 | 20.75
La/Sm | 8.42 | 8.98 | 8.75 |10.05| 8.5 | 6.54 | 7.89 | 8.29 | 9.51 | 7.35 | 7.71 | 7.47
SEu 0.58 | 0.93 | 0.8¢ | 0.61 | 0.51 | 0.80 | 0.85 | 0.69 | 0.79 | 0.77 | 0.70 [ 0.72
BREH ’ PIRERERAKE
BRE4% | TH-1 | TH-2 | TH-3 | TH-4 | TH-5 | QH-1 | QH-2 | QH-3 | QH-5 | QH-7 | QH-9
La 42.82 | 45.48 | 61.89 | 37.52 | 30.36 | 27.47 | 38.13 | 42.77 | 41.65 | 36.92 | 40.45
Ce 78.35 | 73.63 | 100.3 | 65.67 | 54.15 | 52.38 | 65.4 | 73.38 | 71.61 65 69. 31
Pr 10.11 9.69 | 12.7 { 9.13 | 6.75 | 7.26 | 8.66 | 10.51 | 9.53 | 9.14 | 9.39
Nd 30.38 | 27.73 | 37.08 | 26.07 | 24.39 | 24.33 | 26.52 | 31.52 | 27.71 | 27.36 | 30.3
Sm 8.85 | 6.96 | 8.47 | 7.69 | 5.73 | 7.16 | 6.43 | 7.96 | 7.08 | 7.41 7.7
Eu 1.42 | 1.3 | 1.35 | 1.22 | 1.24 | 1.41 | 1.19 | 1.55 | 1.34 | 1.38 1.4
Gd 5.92 | 0.83 | 5.7 | 0.55 | 0.58 | 0.83 | 0.66 | 8.62 | 5.93° | 7.06 | 7.35
Tb 0.92 | 0.83 | 0.83 | 0.55 | 0.58 | 0.83 | 0.66 | 1.02 | 0.85 | 0.71 | 0.89
Dy 5.46 | 4.34 | 5.13 | 3.33 | 3.92 | 4.94 | 4.18 | 5.27 | 4.51 | 4.77 | 5.27
Ho 1.1 | 0.97 | 1.1 [ o0.71 ] 0.8 1. 06 0.9 1.13 | 0.96 | 1.03 | 1.14
Er 2.98 | 2.78 | 3.11 | 2.12 | 2.23 3.1 2.6 3.24 | 2.74 | 2.88 | 3.24
Tm 0.43 | 0.39 | 0.46 | 0.3 | 0.33 | 0.42 | 0.37 | 0.43 | 0.38 | 0.39 | 0.45
Yb 2.38 | 2.42 | 2.42 | 1.79 | 1.95 | 2.66 | 2.29 | 2.75 | 2.43 | 2.46 | 2.71
Lu 0.37 | 0.36 | 0.4 | 0.26 | 0.3 0.38 | 0.35 0.4 0.3¢ | 0.37 | 0.41
44 [191.45| 183.8 |240.94] 161.8 | 138.24 | 141.02 | 163.19 | 190.55 | 177. 06 | 166.88 | 180.01
La/Yb |17.99 | 18.79 | 25.57 | 20.96 | 15.57 | 10.33 | 15.55 | 17.14 | 15.01 | 14.93 | 14.98
La/Sm | 4.84 | 6.53 | 7.31 | 4.88 | 5.3 3.84 | 5.37 | 5.88 | 4.98 | 5.25 | 6.69
SEu 0.61 | 0.62 | 0.61 | 0.60 | 0.73 | 0.64 | 0.63 | 0.67 | 0.63 | 0.62 [ 0.64

HAREATNEEZRENAARNBLETELARE BN 160X10°£A X YM-2 #
BRI E , 35 204.04X107°, H La/Yb (% & ,H 19. 31~36.17,La/Sm {& 6. 54~10. 05,0Eu
0.51~0.93, M+ TERMBRARELEARBE(E O NURENEBA R HSHBESTE

RAKE.

ER— R ERFE, NE G BRY R A, B RAMAN La/Yb HREMRE. H5HE
BERRR OEu HA /N, MEAMERFWERAKEASBEREREZABRRAE LML
HERAEWBRSREAER.
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of Yeniutan granodiorite Fig. 6 Chondrite-normalized REE pattern

(sample numbers same as in Table 3) of Yeniutan biotite granite

3 it
3.1 BHAEBPSBERSE
ERREACEHERAARNEST KREL LSBT K, MELABT RAPMIEET K, E
M EFERAERMPIBERENS LERFXR RAFRAMS  HIRRAXKAEFTT
BERSAET HEE B M EMBIRAEEDN . F4 AR RRE CaO.FeO 71 MgO &
£H,Si0, & 8K,K,O f Na,O S EA X LLE®, M B K,O KXF Na,O, B4 MEERANM
AREGER HENBRHUBRERNARKENGENBNRBREEERE BT RKEZH LS50
RIERRKEEX, 2EHREBERB L THE S % B EM La/Yb (4. 0Fu H—F R B X
EAOHREABREREK,BERARBEEMALREN.
 BRRAERANREWERE,TANESHERAARNETAMNS I REREFXN
BTR.S5EVEAXNSHERNACHTTHREMNAR . BTHRIEREN TR ELFA
bh, B W E M ETTEMME T EFE T R E 545 & (Blokley,1980; £ & X %,1988; & 3F,
1990; BRI 45,1995 BRXE,1995). RERPAKREXREK LUERER . SWMEMELR
HANBE,FEEERAARBER=d., NEHBAEEREABBRNB AR R . BE. ERE
4y (F f1 B) . A4 %6 % (Rb.Li.Ga.Cs.Be) A R &£ BT E (Nb. Ta, W.Sn . M) B #i B R U
FRY . BETRUGERATHRAMEGEE"RERAGEASI FRXEREE, HTEEE
KBE2FARASBROEREE,AIORTEFENTRELAER BN SHBEM,BHE
LRZHERLREBLELBER (BRXE,1995 ., R UERBIHNRT BLREUR
ST A B AR &, fn Si0,/10(Ca0+MgO)-(Na,0+K,0) B # , (SFeO+Mg0)-CaO-
(Na,O+K,0) & ## ,K/Rb & ,Rb/Sr {8 ,Rb/Ba i #1 K/Cs & F iz B XKW & T H k.
B o B4 A R R Tt 82 1 A 2, K SiO, A1 ALO,,CIPW iR % ¥ it B 45 R R IABIFR
ERAEE—BASHNESTFE D . HERTESERNEEG. REM, 7% ACFE@E D

(sample numbers same as in Table 3)
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FTRABRERAB4MERDN NG SHERE.

ETRERELXAXRNEYRERE-
gD, BT REFMBE=ZEESHY K,
TL7E PR ARG BE A S IR A R A B
BTK. SZEEBSHETVRAXNER S
INEBRO. 12 km)ER=H ((REFK) &
BRERE, 1990, BABEMBRGEO, &
B 70.08%~ 76.06%, K,O 4+ Na,0O X}
6.99%~10%), ARES RN AR, K
HABREBWBMEN 0.707, %0 K 7. 2%~
9%, ZHABRAEYE K BRI, EPEMRER
HHPRAEXRENET KMBHET K (Sha-
tov et al. ,1996), 5ZXHRMERE L HAK
U=BEEMRBIEREL. EXFHTH, 5
G5 FRAEREEAY¥. BAK¥SEHTE B 7 BFAMEEEEN ACF B
FHENER. HEBAEEKHELFF N Fig.7 ACF diagram for Yeniutan granitic rocks
HEAHEARNKEERERK KK A=ALO;+Fe;0;—Na;0—K;05C=CaO— 3. 3P,0s;
WEE-ERAEREE>—KERTESE (K FeFeQ-+ M0+ MuO
E¥,1982), ARREAET 5 KEXKE VERA SR RE RN
HRERAKEEAENS EXRAE, X 17 Gramodiorites 2 oti granite
—EAFHF, SO, B 61.22%~67.08% B 69. 04%~70.07%, K,0+Na,0O F&H 6.50%
~7.4%, AR LB TREFRIWHAER A REERERARELEEEAGA  H5HRSE,
BRI EMIFME<0.707, XL 5T MHAK LBV A, XU BT Y 5K IR 5 HLH
B KR, EAERCEMBEE 0.715000 X0, B4 ma kK REYFRK Mm%
BB AT AR EEE .

LA EROILFTREEAST L, TLHARENST SN FIBREREEALE., Bl
TEAMRMUESELTERAN AU BFRNTBEREE, ENURESHRERA S
H¥R1E; BEE Ga, Lif Rb ERMEATLR, XE Ti. Sr. Ba, Co, Ni, VExXE; ETh#
U.La/Yb BB AFSEMI BERSE, SEuENBTEME. AhESAA I BEREH
— BRI, BEERSHINSHRXEANBTERER. B, BUXLAEKERLER, T
BE—FMATSHEIMZANAASERNEKER. BEZRTBERENELRRESNT
4,

Chappell & (1970 N FRERFEAFRSE I DAMS MR E SRR EHTHA S #s T3
 ERAERNEARE. BELE, BERRZHMRARBESHN I ARTHEREEREED, K
EPNTFHEZE, BEER—EEGRIF, EdREAGLT %A, Bh 1 BER
EWANSHERARRMBEL. R, SBERNEEF LHRRTEABNERT AR, T
BEXR I BEESHENEL2H TRBHSREAER. B4MERNENRAEYERER

@ HRKF, HEMRHF. 10988 ‘H‘ﬁ%ﬁdb%ﬁ:‘ﬁ%ﬁ?ﬁ%%k?ﬁ%ﬁ‘ﬂ“ﬁkﬁﬁ (ERE) -
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FRAEZHE, 2RECBEXLER, LR—FHIPAHETBEREEE.
R4 EBERNERERREX LR

Table 4 Basic characteristics of tungsten-tin granitoids

REXE S® i L
SHEERRR
REBHERAE | WEBKREAEME | REREEE | oA B
B mEarms, wenng | T EE | wenws HREKH
ERHUBER Gm?) 10~100 0.1~2.8 0. 5~220
Si0; (%) 72~78 “ oa 60~70 73~178 57~65
Na,0+K:0 (%) 7~9 5~7.5 7~10 5.1~9.3
T hEA B, BBV, BED %7, BES, GOE, | WA, BA, RKA
A WEE MKE, WAH mET
By AE 0.712~0. 755 ) 0.703~0. 707 0. 7154
= W. Sn, Nb, Ta, Mo, Bi, Li,
ThTRAE Be. REE. Pb. Zn W. Mo, Cu. Fe W. Mo, Be

3.2 SRBBERESH

EREERRE—SOWEFE LBEMN, AMEEPHRS, LHEMBTETY
AEHER KA S IE K T B, Peacook (1931) # H #-55 #8 ¥ (alkali-line index) , #% , Shand
(1951) #H—#E4Hk “F48” (peralumnous), #E4E i (metaluminous) Tt LR (peralkaline),
AERERNETERAREEA, HFESB-MHHEE, BPEMYE (calcalkaline) AR K
IMRERK=Y, WEERERRAF TN =Y, B RE KSR IIE RS (anatexes) B
SR, FEERT KR EFE ., Debon % (1982) # F De la Roche (1978) BRI T 1k, #
BT —4 “BIETY” BEREUNBLERS T YRS H 5 %K, Pearce % (1984) #
METEBIEEMR, HYEBIEK A (ocean ridge granites, ORG), S K% (volcanic arc
granites, VAG) Fimi###E A (collision granites, COLG), [Rlff, Batchelor 4 (1985) &%
FAZTEMNEREEARIIATRERRE, THHMELS R, FHMRT. RN, &l
M AMAERE LR A . N 80 FR P HILIK,
ol R ! & PR 7 o AT 26 B R SR T R Rk
BER, RWAMMKEAEREEEANRERS
HAaARNFEY R, 3#—FHITT AFEFE
FTHERERAXTRKOBRTERMRT Mg
(Seltmann et al. , 1994; Shatov et al. , 1996).,
PRTE (1995 AWRELREEZRDEMES
WRMERLE, BE TR AME TR EE

i (AA BDORE & 1L (PA BDFEEH .

Nb(X10%)

T T T ST ERTATERR b, £5 AR5 & #
§i0(%) fTEMBBTRON, E—REFHKIT.

B8 H4MIAKKAEAK SO, X Nb B# ‘ (1) ZESIO, X Nb B (B 8) v, B4
Fig. 8 SiO; vs Nb plot for Yeniutan granitic rocks JMAEBER K ILFHIMKX, REIL S EFEMEIE
IHERERR 2 REBENE B K B4 T AR 15 1L 85 B B 3

1—Granodiorite; 2—biotite granite R, HER E‘Jﬁ Rb(79X10~°~188 X 10*6)'
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¥, HHHASNHKILSWMK ™
Y.

(2) 7£ Pearce % (1984) B Y Xt Nb
M (Y+Nb) 3t Rb B (B 9) Lay#
B, BRIEBTHSRERBSA N
KINMAERERR ALK+ FaEE
KA,

(3) 7 Bachelor % (1985) By R, X
R, E® (F10) LHWBREERH, BF
MAHRRBEAERESEL, ERT
WA .

(4) BRI RN B4 WA KR
AHEARHTREW, EXHESH /N
HRAEKAREXN/NIWET KP

g

Nb (X 10°)

Rb (X 10.)

10 - 100 1000
Y+Nb (X 10%)
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Abstract

The Yeniutan granodiorite intrustion with an age of 460 Ma is spatially and temporally asso-
ciated with the Ta’ergou tungsten deposit, one of the recently discovered and explored large
tungsten resources in northwest China. It is located in the North Qilian Caledonian belt and con-
sists of a granodiorite main phase cut by biotite granite dikes. The country rocks are the Early
Proterozoic Beidahe Group and Ordovician volcanic rocks which are overprinted by a 500~800 m
wide thermal metamorphic aureole. The granodidrite has coarse-grained and pseudoporphyritic
texture and is composed of variable amounts of amphibole, pyroxene, biotite, plagioclase, quartz
and alkali feldspar perthite. Accessory minerals are sphene, magnetite, zircon, apatite and allan-
ite. The biotite granite is fine- to medium-grained, and is composed of plagioclase, K-feldspar,
quartz and biotite with accessory apatite, zircon and thorite.

The SiO, content of the granodiorite ranges 57 % ~63 %, the Al index (Na-+K/Al) varies
from 0. 43 to 0. 58. The SiO, content of biotite granite ranges from 65 % ~66 % and its Al index
varies from 0. 43 to 0. 58. The two granitic rocks share similar characteristics of trace elements
and rare earth elements. Their contents of compatible components such as V, Ba, Co, Ni, Cr
and Sr are high, the Rb content ranges from 20X 107° to 188X 107°, and their Rb/Sr ratios are
mainly in between 0. 3 and 0. 6. The REE content of the granodiorite ranges 141 X107 °~241
%10~°, the La/Yb ratio varies from 10 to 31, 6Eu from 0. 6 to 0. 8. The total amount of the
REE contents of the biotite granite is about 160X 107°, the La/Yb ratio varies from 19 to 36,
and 8Eu from 0. 5 to 0. 9. All geochemical indicators reflect an evolution from pseudoporphyritic
granodiorite to biotite granite at a generally low degree of fractionation.

Sr isotope data indicate a high degree of contamination and assimilationin the upper crust.
Unlike most tungsten granite suites in which the latest intrusive unit is genetically associated with
tungsten mineralization, the main-phase granodiorite of the Yeniutan intrusion is related to tung-
" sten mineralization. Compared to the regional geological evolution and in the light of geochemical
and iotope data the Yeniutan granodiorite and its related tungsten mineralization are deduced to

have formed in a pre-collisional rather than a collisional setting.

Key words: tungsten granitic rock; petrology; geochemistry; Yeniutan; Gansu Province





