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Abstract: In order to to constrain its petrogenetic and tectonic processes, the geochemistry and
LA - ICP - MS zircon U - Pb dating of intrusive rocks from Yeniujishan area in South Qilian has

been conducted in this paper. The intrusive rocks in this area are mainly composed of granodior-
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ite, porphyritic granodiorite and monzonite granite. Geochemical data show these intrusive rocks
are characterized by rich SiO, (64.69% ~78.03%), AL O, (7.44% ~14.16%), K (2.98% ~
5.23) and alkali (5.13%~7.92%), but low TiO, (0.55%~0.94%), FeO (1.52%~5.00%),
CaO (1.11%~3.43%) and MgO (0.78% ~2.49%) .
0.91 to 2. 89, while their aluminum saturation index (A/CNK) vary from 0. 84 to 1. 23, belong-

Their Rittmann indexes (§) range from

ing to the calc — alkaline series, with the characteristics of metaluminous — weakly peraluminous
rocks. These rocks have low SREE values (157. 89X 10 ¢~299. 15X 10 °), which are relatively
enriched in LREE, large ion lithophile elements (Rb, K) and Th element. But, they are relative-
ly depleted in HREE, while their Ce, Hf, Zr, Sm., Y and Yb values are obviously lower than
the ones of mid —ocean ridge granitoids, with strong negative Eu anomaly (§Eu=0.47~0.66) .
The geological and geochemical data suggest that these intrusive rocks are S — type granite, which
was formed by the re — melting of crustal material. The discrimination diagrams for tectonic set-
tings (w (Y) —w (Nb) and R1 — R2) show that these granites are related to the plate collision
of South Qilian orogenic belt. The U — Pb dating of porphyritic granodiorite yields an age of
(443.9=+2.1) Ma, indicting that these rocks were emplaced in Early Silurian. In combination
with the comprehensive analysis of tectonic evolution, it is believed that these intrusive rocks in
Yeniujishan area formed under the geodynamic background of subduction collision.

Keywords: Early Silurian; granite; geochemistry; zircon U - Pb dating; Yeniujishan; South Qilian
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Tab. 1 Major elements composition analysis results and parameter characteristics of the intrusive rocks in Yeniujishan area
A ()
K ik - -
SiO, TiO; Al;O3 Fe; O3  FeO MnO MgO CaO Na,O K;O P05 CO; LOI >
1 GS8503 70.64 0.59 11.94 1.02 3.40  0.09 2.42 1.11 2.22 3.71 0.17 0.53 2.26  99.57
1 GS8506 -1 69.63 0.69 12.36 0.91 4.40 0.08  2.49 1.68 2.27 3.80 0.17 0.12 0.86 99.34
[ Pm401Gs10 -2| fEixj[N | 66.33 0.94 13.55 0.82 5.00 0.10 2.34 2. 44 2. 34 3.78 0.19 0. 38 1.40 99.23
[ Pm401Gs11 -2 K& 78.03 0.56 7.44 2. 88 1.52  0.04 0.78 1.32  0.43 5.23 0.10 0.72 1.37 99.70
[ Pm401Gsl -1 65.72 0.84 13.63 0.75 4. 85 0.11 2.27 2.16 2.12 3.98 0.18 0.61 2.78 99.39
[ Pm401Gs7 -1 66.85 0.76 13.34 0.87 4.03 0.09 1.92 2.49 2. 38 3.99 0.19 0.83 2.50  99.41
T GS8504 66.86 0.89 12.94 1.84 4.10 0.11 1. 82 2.81 2.69 3.19 0. 27 0. 22 1.90 99.42
1 GS8407 68.63 0.81 12.53 0.79 4. 35 0.09 2.05 1. 38 1. 84 4.59 0.21 0. 10 2.16  99.43
[ Pm401Gs2 -1 66.17 0.87 13.82 0.90 4.20  0.09 1. 67 3.06 2.90 3.72 0.21 0.16 1.75  99.36
I Pm401Gs2 =3 | {ggpk | 66.38 0.84 13.73 1.06 4.30  0.09 1. 95 2.66 2. 14 4.11 0.21 0.51 1.86  99.33
T Pm401Gsd —1 | fEKGIN | 66.94  0.84 13.62 0.93 4.32  0.09 1. 80 2.51 2.38 4.32 0. 20 0. 20 1.51  99.46
[ Pm401Gs6 -2 K& 67.77 0.75 13.69 0.92 3.78 0.09 1. 58 2.33 2.59 4.53 0.17 0. 29 1. 30 99.5
[ Pm401Gs8 -1 67.81 0.80 13.35 0.83 4.30 0.09 1.99 2.13 2.36 4.19 0.18 0.11 1.6 99. 63
[ Pm401Gs9 -1 66.51 0.89 13.18 0.89 4.93 0.10 2.28 3.12 2.15 2.98 0.18 0. 29 2.16  99.37
I Pm401Gs10 -1 65.50 0.93 14.16 1.06 4.72 0.09 2. 34 2.46 2.54 3.97 0.16 0.33 1.28 99.21
I Pm401Gs3 -1 64.69 0.74 13.78 1.24 4. 67 0.12 2.16 1.48 2.90 5.02 0.18 0.58 2.29  99.27
| Pm401Gs3 -2 67.18 0.83 13.08 1.24 4. 15 0.09 2. 38 1.73 2.57 4. 04 0.19 0. 31 1.97 99.45
I Pm401Gs5 -1 | —K4E | 65.28 0.73 13.07 0.84 3.75 0.08 1. 83 3.43 2.50 4.04 0.18 2. 00 3.62  99.35
I Pm401Gs5 -2 kS 67.83 0.81 12.69 0.98 4.03 0.08 1. 90 1.79 2. 40 4. 30 0.19 0.61 2.52  99.52
[ Pm401Gs6 -1 66.34 0.87 13.34 1.20 4.4 0.08 1. 83 2. 54 2.51 3.68 0.20 0.83 2.35 99.34
[ Pm401Gsl14 -1 69.87 0.55 13.08 1.20 2.99  0.06 1. 84 1. 56 2. 39 3. 83 0.12 0. 29 1.87 99.36
ke =g
c SI A/CNK A/NK MgO/FeO K,0/Na,O Na, O+ K, O R1 R2
1 GS8503 1. 27 9.56 1.23 1. 56 0.71 1. 67 5.93 2 994 486
1 GS8506 -1 1. 38 8. 00 1.13 1. 57 0. 57 1. 67 6.07 2 823 554
1 Pm401Gs10 - 2| £ N 1.61 6. 80 1. 10 1.71 0. 47 1.62 6.12 2 575 657
I Pm401Gsll -2 K& 0.91 6.02 0. 85 1.17 0.51 12. 16 5. 66 3 760 332
I Pm401Gsl -1 1. 64 6.79 1. 16 1.75 0.47 1. 88 6.10 2 607 633
I Pm401Gs7 -1 1. 70 6.71 1. 05 1.62 0. 48 1. 68 6. 37 2 601 643
I GS8504 1. 45 6. 28 1. 00 1. 64 0. 44 1. 19 5. 88 2567.79 644. 58
1 GS8407 1.61 6.73 1. 19 1.57 0. 47 2.49 6.43 2681. 60 495. 02
[ Pm401Gs2 -1 1. 89 5.65 0. 96 1. 57 0. 40 1. 28 6.62 2344. 85 681.13
I Pm401Gs2 -3 | SR | 1.67 6.47 1.07 1.72 0.45 1.92 6. 25 2531.37  650.48
T Pm401Gsd -1 | £ IN 1. 88 5.94 1. 04 1. 58 0.42 1. 82 6. 70 2437. 14 624. 84
I Pm401Gs6 -2 K& 2.05 5. 80 1.02 1.49 0.42 1.75 7.12 2386. 36 596. 04
I Pm401Gs8 -1 1.73 6.57 1. 09 1. 59 0. 46 1.78 6.55 2536. 56 588. 33
I Pm401Gs9 -1 1.12 6. 81 1. 06 1. 95 0. 46 1. 39 5.13 2785. 84 705.27
[ Pm401Gs10 -1 1. 88 7.07 1. 09 1. 67 0. 50 1. 56 6.51 2349.61 656. 88
[ Pm401Gs3 -1 2. 89 6. 46 1.07 1. 35 0. 46 1.73 7.92 1986 553
I Pm401Gs3 -2 1. 81 7.94 1.11 1.52 0.57 1.57 6.61 2513 574
T Pm401Gs5 -1 | K4k 1.92 6.78 0. 89 1. 54 0.49 1.62 6. 54 2477 746
I Pm401Gs5 -2 i A 1. 81 6. 60 1. 07 1.47 0. 47 1.79 6.07 2580 551
I Pm401Gs6 -1 1. 64 5.97 1. 05 1. 64 0.42 1.47 6.19 2569 644
[ Pm401Gsl4 -1 1. 44 8. 14 1. 20 1. 62 0.62 1. 60 6.22 2854 528
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Tab. 2 REE analysis results and parameter characteristics of the intrusive rocks in Yeniujishan area
BHLITRAOTD) FRLITRA0TD)
K FaRis
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu s
1 GS8503 34.11 65.88 7.58 27.39 5.45 1.16 5.18 0.80 4.26 0.86 2.37 0.36 2.18 0.326 157.89
I GS8506 — 1 49.27 96.79 11.24 41.24 7.84 1.47 6.92 1.09 5.99 1.21 3.20 0.50 2.98 0.42 230.15
I Pm401Gs10 -2| fE5d AN 57.60 114.00 13.80 50.80 9.41 1.49 8.64 1.35 7.03 1.41 3.97 0.61 4.18 0.63 275.35
| Pm401Gsl1 -2 K 61.30 95.20 10.60 38.00 6.84 1.38 7.02 1.09 5.52 1.11 3.01 0.43 2.81 0.41 234.75
I Pm401Gsl -1 47.40 95.00 11.50 42.90 7.83 1.42 7.39 1.16 5.93 1.19 3.25 0.48 3.13 0.46 229.10
I Pm401Gs7 -1 47.30 96.30 11.50 43.30 8.25 1.42 7.60 1.23 6.32 1.22 3.34 0.49 3.15 0.46 231.86
I GS8504 63.70 124.40 14.30 53.36 10.13 1.67 9.25 1.50 8.31 1.72 4.64 0.77 4.73 0.66 299.15
1 GS8407 59.84 119.10 13.81 50.40 9.50 1.66 &8.51 1.35 7.27 1.46 3.90 0.63 3.63 0.53 281.63
| Pm401Gs2 -1 44.90 91.10 10.09 41.20 7.85 1.58 7.46 1.26 6.73 1.36 3.79 0.55 3.55 0.54 222.80
[ Pm401Gs2 -3 DL BT AR 48.50 100.00 11.80 43.70 8.19 1.43 7.61 1.24 6.61 1.31 3.61 0.54 3.48 0.52 238.79
I Pm401Gs4 -1 VA 53.70 108.00 12.40 45.80 8.64 1.46 7.94 1.29 6.79 1.35 3.71 0.56 3.68 0.54 255.42
[ Pm401Gs6 -2 K& 47.90 93.70 11.10 41.30 7.70 1.35 7.34 1.13 5.79 1.13 3.13 0.46 3.02 0.43 225.44
[ Pm401Gs8 -1 52.90 105.00 12.50 46.80 8.75 1.46 8.26 1.29 6.94 1.40 3.84 0.57 3.77 0.56 254.13
[ Pm401Gs9 -1 57.40 112.00 13.50 49.50 8.92 1.36 8.36 1.28 6.72 1.37 3.72 0.55 3.72 0.56 269.28
I Pm401Gs10 -1 57.80 112.00 13.50 50.10 9.07 1.59 8.79 1.35 7.10 1.45 3.92 0.58 3.80 0.57 271.99
I Pm401Gs3 -1 44.50 92.30 11.30 41.90 7.88 1.50 7.04 1.17 6.19 1.23 3.51 0.52 3.45 0.51 222.87
| Pm401Gs3 -2 55.50 111.00 13.30 49.40 9.16 1.45 8.62 1.35 7.27 1.46 4.04 0.59 3.81 0.57 267.97
I Pm401Gs5 -1 — K 49.50 95.60 11.70 43.50 8.21 1.43 7.83 1.20 6.43 1.27 3.53 0.51 3.35 0.49 234.57
I Pm401Gs5 -2 ke 60.50 119.00 14.20 52.30 9.65 1.58 8.83 1.37 7.07 1.40 3.78 0.55 3.59 0.53 284.35
I Pm401Gs6 — 1 51.60 110.00 12.30 45.30 8.30 1.40 7.76 1.23 6.29 1.24 3.4 0.51 3.35 0.50 252.80
I Pm401Gsl4 -1 40.20 77.10 9.01 32.80 6.52 1.05 6.37 1.11 6.12 1.28 3.74 0.58 3.96 0.58 190.40
FE FaRis

SREE LREE HREE LREE/HREE (La/Yb)y (La/Sm)y  (Gd/Yb)y  La/Yb SEu 5Ce

1 GS8503 157.89  141.57 16. 32 8. 67 10. 55 3. 94 1.92 15. 64 0. 66 0.95

1 GS8506 -1 230.15  207.85 22.31 9. 32 11.13 3.95 1. 87 16.51 0. 60 0.95

1 Pm401Gs10 -2| 4N 275.35  247.53 27.82 8. 90 9.29 3. 85 1.67 13.78 0. 50 0.95
[ Pm401Gsl1 -2 K& 234.75 213.33 21.42 9. 96 14. 70 5.63 2.02 21. 8 0. 60 0. 83
[ Pm401Gsl -1 229.10  206.11 22.99 8. 97 10. 23 3. 81 1.91 15. 17 0. 56 0.95
I Pm401Gs7 -1 231.86  208.05 23. 80 8. 74 10. 13 3.61 1. 95 15.03 0. 54 0. 96
1 GS8504 299.15 267.57 31.58 8. 47 9.09 3. 95 1.58 13.48 0.52 0.95

1 GS8407 281.63 254.34 27.29 9. 32 11.12 3. 96 1. 89 16. 49 0.55 0.96

I Pm401Gs2 -1 222.80 197.56 25.24 7.83 8.51 3.59 1. 69 12.63 0.62 0.96
1Pm401Gs2 -3 | MIBER | 238.79 213.88  24.92 8.58 9.39 3.73 1.76 13.92 0.55 0.98
[ Pm401Gs4 -1 N 255.42  229.57 25. 85 8. 88 9.85 3.91 1.74 14. 61 0.53 0.97
[ Pm401Gs6 -2 = 225.44  203.02 22.42 9. 06 10. 69 3.91 1. 96 15. 85 0. 54 0.94
I Pm401Gs8 - 1 254.13  227.52 26.61 8.55 9.47 3. 80 1.77 14. 05 0.52 0.95
I Pm401Gs9 -1 269.28  242.99 26. 29 9. 24 10. 39 4. 05 1. 81 15. 40 0.47 0. 94
I Pm401Gs10 -1 271.99  244.43 27.56 8. 87 10. 26 4.01 1. 87 15. 21 0. 54 0. 94
I Pm401Gs3 -1 222.87 199. 26 23.61 8. 44 8. 70 3.55 1. 65 12.91 0.6 0.97
[ Pm401Gs3 -2 267.97  240. 27 27.71 8.67 9.83 3. 81 1. 83 14. 58 0. 49 0.96
[ Pm401Gs5 -1 K 234.57 209.94 24.62 8.53 9. 96 3.79 1. 89 14.77 0. 54 0.93
I Pm401Gs5 -2 Eip= 284.35 257.24 27.12 9. 49 11. 36 3. 95 1. 98 16. 85 0.51 0.95
I Pm401Gs6 — 1 252.80  228.52 24. 28 9.41 10. 38 3.91 1. 87 15. 39 0.53 1.01
I Pm401Gs14 -1 190.40 166. 66 23.74 7.02 6. 85 3. 88 1. 30 10. 15 0. 49 0. 94
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x3 HFHEBUNMREBANEEEMETRSWERR(107°)

Tab. 3 Composition results of trace elements of the intrusive rocks in Yeniujishan area (10~ °)

j==3 Ak K Rb Sr Ba Th Ta Nb Ce Zr Hf Sm Y Yb Rb/ Sr
I GS8503 15397 113.6 180 686 13.22 0.93 10.60 65.88 197.80 7.50 5.45 22.31 2.18 0.63
1 GS8506 — 1 15770 162.5 234 565 18.40 1.01 12.69 96.79 250.30 8.60 7.84 30.25 2.98 0.69

1 Pm401Gs10 - 2| 51514 15 687 163 165 937 21.20 1.75 17.90 114.00 299.00 9.77 9.41 37.10 4.18 0.99

I Pm401Gs11 -2 K 21 705 194 134 893  9.76 0.76 7.33  95.20 154.00 4.62 6.84 32.00 2.81 1.45

I Pm401Gsl -1 16 517 152 59.5 1101 18.00 1.50 14.70 95.00 269.00 9.11 7.83 30.10 3.13 2.55
I Pm401Gs7 -1 16 559 134 82 1012 18.70 1.43 14.20 96.30 244.00 8.82 8.25 30.90 3.15 1.63
I GS8504 13 238.5 121.2 130 825 17.58 1.67 21.23 124.40 343.20 16.50 10.13 43.68 4.73 0.93
1 GS8407 19 048.5 184.6 152 895 18.41 1.48 18.36 119.10 284.90 11.30 9.50 36.98 3.63 1.21
I Pm401Gs2 -1 15 438 127 188 957 15.30 2.17 17.10 91.10 285.00 10.10 7.85 35.30 3.55 0.68

I Pm401Gs2 -3 L BRER 17 056.5 157 169 951 18.40 1.74 17.30 100.00 280.00 10.10 8.19 32.80 3.48 0.93
I Pm401Gsd -1 | FERIN 17 928 168 168 868 19.50 1.65 16.30 108.00 301.00 11.00 8.64 34.10 3.68 1.00

I Pm401Gs6 -2 K& 18 799.5 165 159 992 17.90 1.48 14.50 93.70 261.00 9.66 7.70 28.20 3.02 1.04

I Pm401Gs8 -1 17 388.5 190 198 833 18.70 1.74 15.90 105.00 244.00 8.81 8.75 36.40 3.77 0.96
I Pm401Gs9 -1 12 367 113 218 743 23.10 1.63 16.90 112.00 291.00 9.87 8.92 33.50 3.72 0.52
I Pm401Gsl10 -1 16 475.5 183 166 1030 21.00 2.05 19.30 112.00 276.00 9.15 9.07 36.40 3.80 1.10
I Pm401Gs3 -1 20 833 161 157 1130 18.60 1.60 15.60 92.30 270.00 9.34 7.88 30.70 3.45 1.03
I Pm401Gs3 -2 16 766 149 141 891 19.50 1.61 16.00 111.00 298.00 10.90 9.16 37.70 3.81 1.06
I Pm401Gs5 ~ 1 — K4k 16 766 153 166 864 16.20 1.44 14.60 95.60 248.00 8.96 8. 21 33.20 3.35 0.92
[ Pm401Gs5 -2 s 17 845 159 177 969 20.90 1.58 16.40 119.00 296.00 10.60 9.65 35.80 3.59 0.90
I Pm401Gs6 -1 15 272 115 190 893 19.20 1. 51 16.70 110.00 305.00 10.30 8.30 32.50 3.35 0.61
I Pm401Gsl4 -1 15 895 175 198 520 19.90 1.51 11.70 77.10 179.00 5.84 6.52 34.10 3.96 0.88
1000 100]
® iKINIK A ® TLixi KA
W IR AE R N W {BERTE N
A UBER KBRS A DBER KK A
._ 100} L
iy -
4= ~
= Fad
2 *
s =
el
10} [
1 Il Il L L L L L L L L L L L L Il 01 1 1 1 Il Il 1 1 1 1 Il
La Ce Pr N Sm EuGd Th Dy Ho Er Tm Yb Lu K Rb Ba Th Ta Nb Ce Zr Hf Sm Y Yb

BS5 H4HLMREANERLITERRNMRARENESHLENMETTEEERE
HR A AL R ) ] (BR AL 5 8 AR L BB 4R SUN et al. ,1989; ¥ & £ K AR & (L B {E IR PEARCE, 1984)
Fig. 5 Chondrite-normalized REE diagram and ORG-normalized trace element spider

diagram of the intrusive rocks in Yeniujishan area
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4 i1 U-Pb 4405

AR YR A ST B R IZ b X BLBREIR K A 4
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8, JE 03 B AR L i R HR R R R 43 R
BOR KL 222 80~200 pm, K 28U A K 98 LA
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ELAG 7% 1 00300 RS VE IR 0 3 Tl 30 o AR R 2 808
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FEU P Ph/* U B A B, I TR A 4G i L
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Fig. 6
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LA - ICP - MS Zircon U - Pb concordia diagram and the weighted mean age diagram of porphyritic granodiorite
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FRAE S B AE A 25 JOHANNES W et al, 19965
PATINO DOUCE A E et al,1998; CASTRO A et
al,1999), SYLVESTER %5 (1998) #lF 58 & W, 1€ K
i) CaO/Na, O A BE % A RO i H I XLy —
RV AT E R 1 0 U8 T 40 Rl AR 0 AR
CaO/Na, O B AK (<20, 30) , M 8 KA1 206+ b i
R B A I I AR CaO/Na, O %875 (0. 30) ,
PP IR R B ALLE KRy 85 5t & 5
Wixka.CaO/Na, O{H N 0.5~3.07, F W HIE & 0]
REAR L KA S ERE MR RIS,

A

o JERIN I
W RIBER AL R
A BER ZKAER A

7 FHHELXRENE ACF EfF
(Ji£ B 4E Irvine,1971)

Fig. 7 ACF diagram for the intrusive rocks in

Yeniujishan area (after Irvine,1971)
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of the intrusive rocks in Yeniujishan area(’Y — Nb)

Discrimination diagrams for tectonic settings
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Fig. 9 Diagrams for tectonic settings of the intrusive

rocks in Yeniujishan area(R1 — R2)
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