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Fig. 1 Simplified geological map of the Zetang-Mainling region

1=0Quaternary; 2= Upper Triassic Jiangxiong Fommation consisting of carbonaceous sencite phyllite, fine-grained feldspar quartz sandstone
and siltstone; 3= Lower Palaeozoic Qoidekong Formation Complex consisting of muscovite quartz schist, quartz schist and two-mica quartz
schis; 4= Palaeoproterzoic Namjaghawa Group Complex condsting of biotite plagiogneiss garnet disthene biotite plagiogneiss augen
sillimanite disthene garnet biotite monzogneiss and amphibolitic gneiss leptynite and schist intercalated with maible; 5= Palaeoproterozic
Nyingchi Group Complex consisting of amphibole diopsidite; amphibolite (schist), gneiss and leptynite intercalated with granulite in the
lower part; plagiogneiss and granitic gneiss intercalated with disthene sillimanite biotite quartz schist and marble in the middle part and
disthene sillimanite gamet two-mica schisk twomica quartz schist and biotite quartz schist intercalated with gneiss marble and leptynite in
the upper pait; 6= undefined ultrabasic wcks; 7= metamorphic basalts; 8= Langxian nf langes; 9= Cretaceous— Paleogene granites; 10
= Cambrian granitess 11=granulite; 12= stnke-slip fault; 13= reversed fault; 14= uncertain fault; 15= peel fault; 16=main boundary
fauly 17— mylonite belt
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2 (wyl%)
Table 2 Petrochemical compositions in granulite and hornblendite ( wg 19%)
Si0, | TiO, | ALO; | Fe,05 | FeO | CaO | MgO | MnO | K0 | NaO | P,05
1 40.90 | 1.170 | 16.40 | 5.81 | 11.13 | 10.52 | 9.18 | 0.18 | 0.67 | 2.21 | 0.150 | 100.3
2 43.15 [ 0.980 | 22.81 | 3.47 | 803 | 10.22 | 4.41 |0.164 | 1.49 | 3.44 | 0.370 | 100. 1
3 54.02 | 0.450 | 10.61 | 5.91 | 505 | 8.69 | 8.9 |0.140 | 0.36 | 2041 | 0.130 | %. 73
4 49.15 | 0.85 | 19.29 | 3.27 | 675 | 9.80 | 6.00 | 0.16 | 0.30 | 3.07 | 0.12 | %.76
5 59.12 | 0.6 [17.34| 2.53 | 402 | 6.52 | 3.27 | 0.12 | 1.& | 3.74 | 0.18 | ®.11
6 44.8 | 1.70 | 10.57 | 4.07 | 795 | 12.82 | 14.43 | 0.18 | 0.43 | 1.81 | 0.02 | 9%8.06
7 47.54 1 0.53 [ 20.52 | 2.24 | 695 | 11.46 | 7.13 | 0.13 | 0.12 | 2.28 | 0.02 | %8.92
8 5115 | 0.31 | 3.97 | 1.26 | 985 | 7.49 | 3.7 | 0.21 | 0.08 | 0.34 | 0.01 | 9.4l
9 55.02 | 0.8 | 18.70 | 2.90 | 478 | 7.60 | 3.8 | 0.13 | 0.76 | 4.08 | 0.23 | 98.95
10 48.1310.76 | 7.12 | 2213 | 695 | 17.37 | 4.0 | 0.17 | 0.15 | 1.02 | 0.03 | %.52
11 45.84 | 1.13 | 9.75 | 3.44 | 7.38 | 15.34 | 13.45 | 0.20 | 0.31 | 1.38 | 0.05 | .27
003 2 3
3 (wy/10°%)
Table 3 REE contents in granulite and homblendite (wy ho ®
la | Ce | Pr | Nd | Sm | Eu | Gd | T | Dy | Ho | Er | Tm | Yb | Lu | Y Fu [(LalYb)y
1 [1162(27.38| 3.71 |17.51 | 4.41 | 1.43 [ 4.27 [0.71 | 4.07 | 0.77 | 222 |0.34 | 1.8 [ 0.26 [19.69 [100.23[0.995| 4.26
2 [27.21|68.08| 9.35 |40.53| 8.5 | 2.18 | 6.76 | 1.00 | 5.00 | 0.93 | 277 | 0.43 | 2.55 | 0.38 |25.40 [201. 13[0.847| 7.19
3 [3.0910.16 207 [11.80|3.98 [ 1.32 | 4.89 [ 0.84 [ 5.38 | 1.09 | 290 | 0.42 | 2.47 | 0.3 |25.96|76.71[0.914| 0.84
4 |9.34(20.06] 289 |12.36[2.89 | 0.8 | 2.74 | 0.42 | 2.54 [ 0.53 | 1.43 |0.23 [ 1.44 | 0.20 |13.07 [70.97]0.889| 4 37
5 [1418|27.19(3.38 [13.55| 2.8 [ 1.00 | 2.72 [ 0.40 [ 2.32 | 0.44 | 1.22 {0.19 | 1.28 [ 0.19 |11.21 |82 12[1.083| 7.47
6 [232|822|163(10.26(3.37 [1.13|4.08 [0.71 |4.53|0.98 |261|0.38|2.33 |0.32(22.19(6501[0.936| 0.67
7 | 1.54|3.63|054(2.31[0.78[0.43|0.% [0.16]0.99 | 0.21 [ 055[0.09|0.5 [0.08 | 472 |17.52[1.534| 189
8 [0.93]254|047(2.33]/0.82 [0.28[1.07|0.17 | 1.11 |0 23| 0.61 [0.10]0.63 | 0.09 [ 5.45 |1683(0.914| 1.00
9 [1455|31.50| 446 |18.66|4.00 [ 1.20 | 3.72 | 0.57 [ 3.50 | 0.66 | 1.81 | 0.27 | 1.74 | 0.25 |17.54 |104. 43[0.936| 5.64
10 [18.92(38.88| 532 |21.38 | 4.60 | 1.74 [4.24 [0.64 | 3.80 | 0.71 | 200 |0.28 | 1.68 | 0.23 [19.23 [123.47/0.990| 7.59
11| 7.24 [18.67] 266 |13.91(3.91 | 1.29 | 4.36 | 0.73 | 4.33 [ 0.78 | 234 | 0.36 | 1.89 | 0.27 |21.20(83.89(0.957| 258
003 2 3
,4.5.9.10 , Rb.Sr.Zr.Nb.Ba.Hf .\ Th.U.V.Cr.Co.Ni.Cs.Cu-
y ( 2), ZREE (22.6~32.81)X Pb 7 LT a
10 -, IRFE / HREE 2.14~ 3.11, &u 0.88) ~
1.083, (Lalyb)y 4.37~7.59, : ‘ S ’
o ’ ) ’ N °
. 1.2.3.11
. 2REE (19.69~25.96)X 10 °, LREE/ 5
HREE 0.37~3.45 &u 0.9~ 1.0, (Ia/Yb) B
0.84~7.19, Sm-Nd 1509 ~ 693Ma( 5,
’ " (1Z5003-31-
¢ 3. 24) Ar-Ar ,
C 4 S 6. 780 ~120°C 7
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Fig. 2 Chondntenormalized REE distribution pattems of Fg. 2 Chondrte-nomalized REE distribution patterns of
granulite from the Palaeoproterzoic Nyingchi Group Complex homblendite from the Palaeoproterzoic Nyingchi Group
(after Boynton, 1984) Complex Cafter Boynton 1984)

4 . (wg 1079
Table4 Trace dement contents in granulite and homblendite (w,/10 %)
Ti A% Zn Pb Rb Sr Zr Nb Ba Th Hf Se Cs Cu Ta

1 7190 262 178 0.43 8.70 113 26.9 4.48 | 71.40 | <4 2.60 | 27.00 | 4.60 | 20.70 | 4.48

2 5040 278 122 0.32 | 40.80 870 114 3.62 500 <4 8.50 | 13.10 | 2.90 | 48.10 | 3.08

3 476.0 | 113.0 10.0 1.7 133 29.0 3.1 107.0 | << 1.0 | 1.50 100 13.00 | 167.0 |<<0.5

4 154.0 | 113.0 | 8. 00 |<<3.0 559 380 2.6 1330 |<< 1.0 | 1.60 23.5 79.0

5 144.0 | 91.0 | 13.00 | 46.8 436 108. 0 5.6 291.0 4.6 3.30 17.5 59.0

6 460.0 | 86.0 6.0 [<<30 151 39.0 2.5 86.0 <10 | 2.40 98 4 339.0

7 298.0 | 90.0 8.9 |<<30 574 4.0 3.2 81.0 |<< 10| I.10 24.5 25.0

8 168.0 | 103.0 | 7.30 |<<3.0| 35.0 20.0 2.2 62.0 [<<1.0 | 0.90 39.6 377.0

9 183.1 | 114.0 80 556 14.0 4.5 217 1.7pP | 3.10 25.3 60 83.6 [<<0.5

10 190.7P | 97.0 39.4 474 87.0 4.9 305 2.8 2. 80 27.5 9.0 68.5 0.6

11 1042 313 61. 10 25.60 | 485 63.30 | 512 164 <4 4.60 | 30.60 | 420P |73.30P| 2.73

(2003)
5 - “'Sm'* Nd
Table 5 7 Sm-"Nd age determinations of amphibolite from the Bala- Jinxing section in Nyingchi
Sm/1076 | Nd/1076 [Wsm/™ Nd[¥NdM Nd| 20 Ep© | fap Totur Tow | @914 m|(50/144)m

125003-31-2 3.38 13. 12 0.1558 [ 0.512719 | 0. 000012 1.6 —021 —303 910 9.19392 | 043854
125003-31-3 2.74 10. 4 0.1514 [ 0.51299 | 0. 000012 6.3 —0.23 — 1087 335 11. 1113 | 045997
125003-31-4 5.4 23. 06 0.1421 | 0. 512496 | 0. 000015 —2.8 —0.28 397 1178 6.54060 | 0. 35088
125003-31-6 5.41 24. 00 0.1362 | 0.512263 | 0. 000014 | —7.3 —031 845 1509 6.02002 | 0. 34518
125003-31-7 4.3 18. 59 0.1411 |[0.512371 | 0. 000013 —5.2 —0.28 732 1397 7.11972 | 0.3&415
125003-31-8 2.43 13. 16 0.1115 [0.512612 | 0. 000011 —0.5 —0.43 47 @3 11. 84 | 04230
125003-31-9 2.75 13. 00 0.1278 | 0.512353 | 0. 000011 —5.6 —035 631 1231 11.3828 | 0. 44710
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6 (LZ5003-31-2-4)* Ar-” Ar
Table 6 * Ar-* Ar fast neutron activation age determinations of amphibole from amphibolite (Sample No. LZ5003-31-2-4) in
the Nyingchi Group Complex

o Ak Ak
ICl AP ADm | FAPADmM | CTAPADm | (PArPADm 2 (OAr * POAO m 5 11 Ma
10 2mol /A
1 20 95.932 0. 0675 2. 0801 0. 16756 1.714 76.3310. 084 3.86 1282.05+78.29
2 540 20. 476 0. 0357 1. 3210 0. 0803 3.89+4 10.0840. 008 8.76 231.27+3.15
3 660 42588 0. 0546 2. 6471 0. 13949 2755 26.7810. 021 6.20 559. 01 £11. 66
4 780 63. 703 0. 0462 4. 1100 0. 1749 2498 50.55+0. 040 5.62 M2. 4+30. 88
5 80 58 026 0. 0263 3. 9004 0.16184 3.516 50.7340.034 7.91 N4, 62£26. 61
6 RO 57.325 0. 0232 5.3279 0. 15988 3.975 51.0940.033 8.95 M9. 83+26.22
7 1060 55.555 0.0177 4. 9320 0. 13111 5202 50.890. 030 11.7 N6. 424, 14
8 1140 53.79 0.0116 4. 8908 0. 11191 7.953 50.91£0. 029 17.9 7. 2+20.52
9 1220 54. 545 0.0139 4.9315 0. 12447 6 612 50.9940. 029 14. 8 MU8.36+23.35
10 1320 55.760 0.0192 4.7155 0. 13653 4. 800 50.65=+0. 030 10. 8 MU3.39+24. 37
11 1460 109. 90 0.07812 7. 6628 0.29218 1. 476 88.00£0. 1128 3.32 1417. 14+£111. 37
Ar-Ar ; : RGA-10
C 4, 946.29 0. 81Ma.
0 39
946.2940.81Ma "Ar-Ar
550 C(
) . [ (M)
, 193
2010 - —
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le14 | , 1997
3 1 [ 3 9 . . : -
$E1019]
tp=946.29 £ 0.81Ma - - [J]. , 19%, 12(2); 22—
= T T T T T T
; - 238.
\ [4] . .. [A].
B (a. - , 1985, 20—29.
33 [3 s s
[A]. ; ;
10 20 0 40 50 0 70 80 01 [q. : » 1994, 199—209.
AT E 28
[4 , ,
4 40Ar”Ar N [J]. , 1993, 9(4): 1
Fig. 4 AP Ar plateau ages —3e
[ s .
0. B ., 192 (12): 1325— 1300.
120
’ [ , .
1993 U- (. . 199%. 12(2). 247—260.
Pb 1920M a. 1320 .
Sm-Nd 296 +63Ma, Rb-Sr 1868 =
146M a5 Sm-Nd 2178+
12Ma 1453 -14Ma. -
2
b
3 , > > >
. o , X 61
’ o 4, N —> —>
— s X 61
5. ,

s . X 150



2006 (3 15

The granulites and ages of the Nyingchi Group Complex in the Nyingchi
region, Xizang

YIN Guang—houl, BAO Gangl, YANG Shu—shengz, HU Qing—hua2
(1. Yunnan Institute of Geological Survey, Kunmming 650056, Yunnan, China; 2. Institute of Mineral Resources,
Yunnan Institute of Gelogical Survey, Dali 671000, Yunnan, China)

Abstract: The Nyingchi Group Complex assigned to the basement series of the Gangdise magmatic arc crops out along the
valleys of the Nyang and Yarlung Zangho Rivers on the western side of the Yarlung Zangbo Grand Canyon in the Nyingchi
region, Xizang. During the geological suwey in recent years, the granulites are identified as lenses, cakes, nodules and
podsin places in the intemediate- to high-grade metamorphic basic rocks in the lower part of the Nyingchi Group
Complex in Nailung on the eastern bank and Zhaxiraodeng on the western bank of the Yarlung Zangho River. The
granulites are characterized by higher MgO and CaO contents, lower TiO2 and K20 contents, and Al203 ITi0: ratios of
nearly 20, similar to those of representative basaltic komatiite in other places of the world. The lower rare earth element
amounts show the similarity to the intemediate-basic volcanic rocks. Their prolioths may be represented by Mg-rich
ultramafic and mafic volcanic rocks which are traced back to the Palacopmterozoic.

Key words: Nyingchi; Palacopwterozoic; Nyingchi Group Complex; granulite; Xizang



