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Fig.1 Lamprophyre distribution in the Gudui area of Tibet
1- 12 - 13- 4 - 5 - 16— V7= 8 - N 19— ;
10 - 11 - 112 - 713 - 114 -

1 — Quaternary; 2 — Jurassic; 3 — Triassic Nieru Formation; 4 — Palaeozoic; 5 — biotite monzonitic granite; 6 — granite; 7 — diorite; 8 — diabase and

gabbro; 9 — lamprophyre; 10 — volcanic rock; 11 — fault; 12 — thrust nappe fault; 13 — detachment fault; 14 — geological boundary
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2

(a) (b)

Fig.2 Hand specimens( a) and microscope ( b) photographs of lamprophyre

2
8
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3 Zr/TiO, - Nb/Y
Fig.3 Zr/TiO, —Nb/Y diagram of lamprophyre

in the Gudui area
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4 Harker
Fig.4 Harker diagrams of main elements of lamprophyre in the Gudui area

1 (%)
Table 1 Analysis results of main elements( %) of lamprophyre from the Gudui area

13HB-19  D5032HB - Q1 D5122HB - Q1 D5576HB - Q1 DAIHB-Q1  DA2HB-Q1  DA3HB-Ql DA4HB -0Q1

Si0,
AL 0,
Ti0,
Ca0
MgO
MnO
K,0

Na, O

45.79 32.99 52.62 38.56 38.52 38.86 46.85 36.9
12.86 12.91 17.4 12.74 8.93 9.21 10.44 10.72
2.98 3.95 3.36 2.86 3.34 3.31 3.52 3.82
13.54 26.72 11.64 13.73 17.46 15.79 13.16 17.86
7.08 2.09 1.67 15.6 15.19 15.17 10. 06 14.86
0.2 0.48 0.13 0.19 0.44 0.2 0.15 0.23
0.09 1.02 0.89 0.06 0.11 0.02 0.02 0.25
2.51 0.44 0.88 0.53 0.06 0.42 1.62 0.56
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1
Continued Table 1
13HB -19  D5032HB - Q1 D5122HB - Q1 D5576HB -Q1 DAIHB-Q1 DA2HB-Q1 DA3HB-Ql DA4HB -0Q1
Fe, 0, 4.78 17.06 8.52 6.88 4.53 5.44 4.59 3.34
FeO 9.39 0.64 2.45 8.15 10.63 10.76 8.57 10.79
P,05 0.79 1.7 0.43 0.7 0.79 0.8 1.02 0.67
LOI 13.43 21.53 12.99 20.74 19.75 19.77 16.37 21.08
Mg* 42.99 76.44 40.53 65.68 58.84 58.5 54.01 57.94
3 98.65 100. 68 99.36 99.65 100. 28 99.85 100.43 100. 06
Na, 0 +K,0 2.6 1.47 1.77 0.6 0.17 0.45 1.64 0.81
K,0/Na, 0 0.04 2.31 1.01 0.12 1.8 0.06 0.01 0.45
SHREE (17.65~37.19) x10 " SLREE/SHREE Ce
5.81~22.03 (La/Yb)y 13.16 ~122.72 o
Sh (
o 0Eu  0.74 ~1.02 K.Ba) ( TaZr)
Eu Nb o
Ce Au (0.38 ~
12.65) x10°° 3
Au
Au
Fe, O, FeO o
5 (a) (b)

Fig.5 Rare earth element distribution curves ( a) and trace element spider diagram ( b) of lamprophyre

(107°)

Table 2 Analysis results of rare earth elements( 10 ~°) of lamprophyre from the Gudui area

13HB -19  D5032HB - Q1 D5122HB - Q1 D5576HB -Q1 DA1HB-Ql DA2HB-Ql DA3HB-Ql DA4HB-Ql

La 44.29 82.24 42.2 67.86 57.38 73.12 105.5 42.3
Ce 75.13 137.88 47.99 70.71 120.2 148. 49 218.84 92.06
Pr 10. 44 26.02 9.45 13.04 12.1 14.54 26.05 9.56
Nd 44.58 105.4 40.94 52.02 47 55 98.07 39.05
Sm 7.11 19.7 9.51 9.67 10.53 11.42 16.46 9.39
Eu 2.17 5.62 2.46 3.25 2.54 2.47 3.54 2.47
Gd 6.48 19.7 10.25 9.64 7.77 8.1 11.76 6.8

Th 1.12 2.11 0.42 0.56 0.89 0.85 1.25 0.81
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2
Continued Table 2
13HB - 19 D5032HB - Q1 D5122HB - Q1 D5576HB - Q1 DAIHB-Q1 DA2HB-Q1 DA3HB-Q1 DA4HB -0Q1
Dy 6 8.71 7.27 4.41 3.7 3.18 4.9 3.44
Ho 1.17 1.83 1.8 0.86 0.55 0.44 0.71 0.51
Er 2.26 2.79 3.26 1.29 1.23 0.94 1.61 1.14
Tm 0.27 0.39 0.56 0.17 0.12 0.09 0.15 0.12
Yb 1.24 1.4 2.3 0.59 0.62 0.43 0.77 0.71
Lu 0.17 0.25 0.39 0.14 0.09 0.06 0.11 0.08
Y 30.03 39.54 39.38 18.92 15.16 10.23 16.99 12.29
> REE 202.43 414.08 178.8 234.2 264.7 319.12 489.72 208. 44
LREE/HREE 9.82 10.13 5.81 12.27 16.69 21.67 22.03 14.31
( La/Yb) 25.53 42.07 13.16 82.21 66. 88 122.72 97.8 42.83
SEu 0.96 0.86 0.76 1.02 0.82 0.75 0.74 0.9
8Eu =2% Euy/( Smy +Gdy) ; ( La/Yb) y .
3 (107 Au  107°)
Table 3 Analysis results of lamprophyre microelements (10 * Au is 10 ~°)
13HB - 19 D5032HB - Q1 D5122HB - Q1 D5576HB - Q1 DAIHB-Q1 DA2HB-Q1 DA3HB-Q1 DA4HB -0Q1
Cr 374.8 299 41.4 489.9 648.2 681.5 457.9 651.8
Ni 108.7 179 25.4 306.8 305.2 342.2 290.2 349.7
Co 52.3 70.8 39 77.1 65.4 71.3 60.2 60.8
Vv 356.5 276.3 246.9 231.9 319 311.6 183 239.7
Rb 4.1 65.44 62.08 18.48 9.2 0.32 0.97 8.63
Sr 777.2 336.7 302.7 813.4 640.2 490.3 1573.6 885.9
Ba 52.6 234.9 161.4 21.2 39 15.5 60.5 70.6
Sc 23.7 23.8 24.5 21.3 21.2 15.8 18 20.3
Nb 25.3 42.9 19.2 29.7 34.4 34.7 48.7 26.9
Ta 2.39 3.93 1.49 2.28 3.25 2.24 3.52 2.13
Li 90.3 147.7 115.9 33.5 52.7 55.3 265.5 133.9
Zr 272 238.8 194.5 136.7 77.2 166.5 323.7 114.4
Hf 0.65 5.64 4.71 3.9 2.17 4.33 8.54 2.97
U 0.81 3.46 0.96 0.92 0.93 1.09 1.4 0.76
Th 4.41 12.91 3.54 6.43 6.11 7.64 9.27 4.56
w 3.02 9.1 8.57 1.88 2521 87.05 22.04 6.82
Sn 1.63 6.38 3.97 4.32 2.36 1.96 4.11 1.46
Cu 101.1 86.5 11.7 67.9 315.8 77.2 55.1 39.1
Pb 6.07 22.19 9.46 6 42.59 19.3 165. 05 23.21
Zn 113 142.5 114.8 99.4 76.6 66.8 155.9 82.4
Au 0.56 0.38 1.33 0.85 10.97 2.39 12.65 3.24
TiO,
4 0.72% ( Rudinick et al. 2003) ; Zr/
4.1 Ba 1.02~10.75 4.19 0.2
TiO, 3.39% ( Ormerod et al.
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1988) Zr/Nb - Y/Nb ( 6)
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6 Zr/Nb - Y/Nb
Fig.6 Zr/Nb - Y/Nb diagram of lamprophyre
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7 Nd-Zr-Y (a) Ti-Zr-Y (b)
Fig.7 Nd -Zr -Y(a)and Ti -Zr — Y(b) diagrams of lamprophyre from the Gudui area
(a) A, +A, - A, +C - i B-P MORB;D-N MORB;C+D- ;
(b) A - : B - MOBR. C- D -

(a) A, +A, —intra plate alkaline basalt; A, + C - plate tholeiite; B—P MORB; D = N MORB; C + D - volcano arc basalt;

(b) A —island arc tholeiite; B — MOBR tholeiitic and calc alkaline basalts; C — calc alkaline basalts; D - intraplate basalt
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Fig.8 Zr/Y —Zr/10° diagram of lamprophyre

from the Gudui area

2008)
(4) K/Ti 0.08% Ti
(TiO, >1.5%) K/Ti- Ti
K/Ti -

Ti ( Rogers 1992) .

( Blielzest 1996; Liegeois 1998;
Faure 2001) , Zr/Ba 1.02 ~10.75

0.2

5

(1) ( Si0,
32.99% ~52.62% 41.39%) (K,0/
Na,0 0.01 ~2.31 0.73)

(2)
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Geochemical Characteristics and Tectonic Significance of Lamprophyre in the Gudui Area of Tibet

YUAN He' LUO Xian-rong' LI Wu-yi® CHEN Wu’
(1. Guangxi Scientific Experiment Center of Mining Metallurgy and Environment / Guangxi Key laboratory of Hidden Metallic

Ore Deposits Exploration/Guilin University of Technology Guilin Guangxi 541004;
2. The 11th Gold Detachment of Chinese Armed Police Force Lhasa Tibet 850000)

Abstract: In recent years many scholars have studied lamprophyre while little attention has focused on this rock in southern Tibet. This article

presents a study of the lamprophyrethe from the Gudui area of southern Tibet on its main elements rare earth and trace elements in the south Tibetan to

further understand the tectonic evolution of the environment there. The results show that the content of SiO,in the lamprophyre is 32.99% ~52.62%

41.39% on average; K,0/Na,01s0.01 ~2.31 with average 0.73 representing an alkali basalt series. Rock geochemical characteristics show en rich—

ment in large ion lithophile elements ( such as K Ba) relative loss of high field strength elements ( such as Ta Zr) and the high field strength element

Nb is relatively rich. Mantle source characterizes the genesis of the lamprophyre which was formed in the Neo — Tethys after the extension of the litho—

sphere which made the lithospheric thinning mantle material upwell and crustal material contamination.

Key words: lamprophyre rock geochemical characteristics tectonic environment Gudui Tibet
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