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Abstract

It is generally believed that post-collisional potassic and ultrapotassic volcanic rocks in Tibetan plateau can be
explained by low degrees of partial melting of a metasomatically enriched upper mantle, but recent studies show
that some potassic rocks might have also come from the lower crust. This paper presents a series of lithogeo-
chemical, zircon SIMS U-Pb dating and Sr-Nd isotopes data on the new-recognized Chajiasi volcanic rocks in
western Lhasa block, Tibetan Plateau. The volcanic rock is named alkaline and potassic trachyte. Zircon SIMS
U-Pb dating result shows that Chajiasi potassic trachyte was erupted at =24 Ma, suggesting that volcanism oc-
curred in the Miocene. Similar to typical adakites in the chondrite-normalized REE patterns and primitive man-
tle-normalized trace element spider diagrams, the potassic trachyte is characterized by enrichment of LREE and
large ion lithophile elements (LILE) such as K, Rb, Ba, Th, U and Pb and depletion of high field strength ele-
ments (HFSE) such as Ti, Nb, Ta and P. The potassic trachyte is characterized by high La/Yb ratios (81~
105), high Sr content (409 X 10 ©~472x10"°), high Sr/Y ratios (28~37), depletion of Y (11.5x10 ¢~
15.7%107%) and Yb (11.5Xx10 °~15.7x10"%), high ALO; content (15.47% ~16.07% ), low MgO con-
tent (0.63% ~2.12% ) and no obvious Eu and Sr negative anomalies, similar to those of typical adakites. This
potassic trachyte is also characterized by high K,O content (6.28% ~6.97% ), high Rb/Sr ratios (0.94 ~
1.03) and low Ba/Rb ratios (2.21~2.51), with no obvious correlation between Na,O and SiO, and between
K5O and SiO,, implying that K-rich mineral in the source region is predominated by phlogopite. In addition,
this kind of rock has features of low Cr content (53.4 X 10 %~69.4 < 107%) and Ni content (11.4x 10~
23.5X107°%), low exy values ( —12.6~ —11.8) and high ¥ Sr/*Sr ratios (¥ Sr/%Sr=0.73207~0.73249) .
Based on the chemical features mentioned above, the authors hold that Chajiasi potassic trachyte was generated
by partial melting of the relatively K-rich thickened lower crust beneath Lhasa block. The Chajiasi potassic tra-
chyte shows three groups of inherited zircon ages (=145 Ma, =75 Ma and =30 Ma).

Key words: geology, lithogeochemistry;  potassic volcanic rocks, zircon SIMS U-Pb dating, Sr-Nd

isotopes, petrogenesis, Chajiasi, Tibetan Plateau
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1 GJ10-5-10 SIMS U-Pb
Table 1 Zircon SIMS U-Pb dating of Chajiasi potassic rocks GJ10-5-10 in western Lhasa block Tibet

wU 100 w Th 10°°w Pb 10°¢ Th U 28y 2%pp to % 207p}, 200p}, to % 27p}, Ma *6 %

1 370 212 2 0.574 261.158 2.07 0.05816 6.35 24.3 0.5
2 708 616 3 0.871 276.091 1.81 0.04752 6.29 23.3 0.4
3 308 266 1 0.866 273.662 2.04 0.05244 7.28 23.3 0.5
4 311 185 1 0.595 270.977 2.08 0.05418 7.21 23.5 0.5
5 374 248 2 0.663 275.445 2.06 0.04761 7.08 23.3 0.5
6 539 365 2 0.678 273.505 1.84 0.05393 6.72 23.3 0.4
7 588 789 20 1.342 44.203 1.53 0.05076 2.23 143.9 2.2
8 3444 4104 18 1.192 266.733 1.50 0.05741 3.32 23.8 0.4
9 277 153 0.551 277.457 2.07 0.05031 8.24 23.1 0.5
10 541 214 2 0.397 271.708 1.84 0.05108 5.70 23.5 0.4
11 82 68 2 0.830 44.434 1.63 0.05151 9.31 143.0 2.5
12 740 1111 4 1.501 269.381 1.87 0.04430 6.11 24.0 0.5
13 2609 1570 12 0.602 267.165 1.55 0.04583 3.24 24.1 0.4
14 929 1538 5 1.655 265.780 1.74 0.04913 4.46 24.1 0.4
15 711 962 12 1.354 84.610 1.52 0.05004 2.85 75.5 1.2
16 1761 761 8 0.432 261.197 1.62 0.04708 3.30 24.6 0.4
17 546 341 2 0.625 275.829 1.77 0.04996 6.47 23.2 0.4
18 681 757 21 1.113 43.645 1.57 0.04911 2.14 146.0 2.3
19 507 232 2 0.457 265.657 1.88 0.04499 6.40 24.3 0.5
20 1588 2984 10 1.880 266.544 1.58 0.04680 3.56 24.1 0.4
21 23102 4338 119 0.188 213.912 1.51 0.04607 0.86 30.1 0.5
22 858 352 4 0.410 261.815 1.84 0.05170 4.78 24.4 0.5
23 4256 3052 21 0.717 259.117 1.67 0.04784 2.15 24.8 0.4
24 1790 571 8 0.319 255.433 1.80 0.04777 3.36 25.1 0.5
Pb Pb
Stacey et al. 1975 Ph 2
lo 2.3 Sr-Nd
ISOPLOT Ludwig 2001 U-Pb Sr Nd
1 Rb-Sr  Sm-Nd Sr
2.2 MAT262
Nd Nu Plasam HR MC-ICP-MS
X DSN-100
XRF ICP- Sr Nd 50 mg
MS AMH-1 Rb-Sr Sm-Nd HF
5% HCIO, TEFLON
150C 1 ml 6 N HCI
200 50 mg 1 ml2.5 N HCI
1 ml HF 5 000 min
SiO, 1 mlHF 0.5 ml HNO; AGW50X12 H 100~200 Rb
200C 12 h Sr  REE Rb Sr REE
1 ml HNO, 200 1 0.1 N HCI REE
2ml HNO; 5 ml H,O Sm Nd
_ -1 _
130T 3h 500 ng Rh Rb= 50x10"" g g Sr= 50

50 ml ICP-MS 10" ggSm= 7x10°" g g Nd= 8x10 "
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2 CIPW
Table 2 Major elements CIPW trace elements and REE analytical results of Chajiasi potassic rocks in western
Lhasa block Tibet

GJ10-5-1  GJ10-5-2  GJ10-5-3  GJ10-5-4  GJ10-5-5  GJ10-5-6  GJ10-5-7  G5J10-5-8  GJ10-5-9  GJ10-5-10  GJ10-5-11

w B %
SiO, 66.78 65.61 65.41 65.90 65.85 65.02 65.49 65.87 65.40 65.44 64.86
TiO, 0.66 0.67 0.66 0.66 0.66 0.65 0.65 0.65 0.65 0.66 0.64
ALO; 15.92 16.07 15.79 15.93 15.77 15.48 15.50 15.74 15.58 15.87 15.47
TFe,04 2.14 2.85 2.57 2.55 2.81 2.78 2.64 2.79 2.77 2.80 2.70
MnO 0.02 0.02 0.03 0.02 0.04 0.05 0.03 0.03 0.05 0.03 0.04
MgO 0.63 0.63 1.30 0.82 1.41 2.12 1.59 1.22 2.10 0.71 1.79
CaO 2.36 2.46 2.47 2.43 2.73 3.00 2.54 2.49 3.02 2.45 2.71
Na,O 3.10 3.13 2.76 3.09 3.14 3.06 3.01 3.04 3.10 3.10 2.48
K,O 6.64 6.57 6.71 6.56 6.42 6.28 6.42 6.48 6.33 6.49 6.97
P,0s 0.28 0.28 0.28 0.28 0.28 0.27 0.27 0.27 0.27 0.26 0.26
LOI 1.76 1.82 2.34 1.75 1.23 0.86 2.14 2.06 0.4 2.41 2.73
100.29 100.11 100. 32 99.99 100. 34 99.57 100.28 100. 64 99.67 100.22 100.71
Mg”® 34.41 28.26 47.41 36.43 47.21 57.61 51.77 43.80 57.47 31.13 54.16
A CNK 0.96 0.96 0.97 0.96 0.92 0.89 0.94 0.95 0.89 0.96 0.93
A NK 1.29 1.31 1.34 1.31 1.30 1.31 1.30 1.31 1.30 1.31 1.33
CIPwW w B %

18.38 17.1 17.56 17.46 16.33 14.39 16.87 17.29 14.44 17.39 16.46
10.01 10.54 10.62 10.39 10.05 10.08 9.99 10.29 9.96 10.43 10.69
26.59 26.9 23.8 26.58 26.76 26.21 25.91 26.05 26.39 26.77 21.38
39.77 39.43 40.41 39.4 38.22 37.56 38.6 38.78 37.64 39.14 41.98

0.01 0.01 0.17 a & - - - - - -
- - - - 1.37 2.57 0.81 0.34 2.67 0.19 1.23
1.59 1.59 3.3 2.07 2.94 5.95 3.66 2.96 5.46 1.74 4.12
1.27 1.29 1.28 1.27 1.26 1.25 1.26 1.25 1.24 1.28 1.24
1.35 2.45 2.14 2.02 2.42 1.36 2.28 2.41 1.56 2.44 2.28

0.37 0.02 0.06 0.14 - - - - - - -

0.66 0.66 0.66 0.66 0.65 0.63 0.64 0.63 0.63 0.61 0.61
100.00 99.99 100.00 99.98 100.00 99.99 100.02 100.00 100.00 99.99 100.00

wB 107°

Li 35.2 38.8 15.8 38.8 40.4 41.4 36.2 32.5 36.8 30.8 12.7
Be 8.48 8.98 9.30 8.02 10.2 10.1 8.56 6.76 9.28 7.55 9.43
Se 10.0 10.2 10.0 10.0 10.2 10.3 10.1 8.13 8.03 8.01 9.01
\% 62.4 54.0 53.2 57.9 61.1 67.9 63.5 52.0 53.9 43.9 61.6
Cr 65.9 65.3 69.4 67.7 66.6 68.8 66.9 53.4 54.3 60.8 62.8
Co 6.94 4.47 7.08 5.14 7.30 10.3 8.55 7.47 8.40 4.83 8.68
Ni 19.1 11.4 22.9 22.7 19.2 19.1 23.5 17.7 14.6 15.4 20.7
Cu 16.0 22.3 17.7 17.9 16.6 14.8 16.1 12.4 11.8 16.6 15.3
Zn 82.8 77.3 82.6 82.4 88.3 83.8 89.0 66.6 67.5 72.1 83.8
Ga 31.5 32.8 32.2 33.6 33.9 34.1 33.5 27.3 28.8 28.8 31.0
Ge 2.10 2.12 2.38 2.28 2.16 2.28 2.36 1.81 2.00 1.96 2.35

Rb 428 433 412 461 446 445 462 417 402 419 402
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2
Continued Table 2
GJ10-5-1  GJ10-5-2  GJ10-5-3  GJ10-5-4  GJ10-5-5  GJ10-5-6  GJ10-5-7  GJ10-5-8  GJ10-5-9  GJ10-5-10  GJ10-5-11
wB 107°
Sr 417 439 423 450 470 472 463 427 421 424 409
Zr 365 385 381 386 400 415 399 358 376 386 383
Nb 15.6 15.7 15.2 15.6 15.9 16.4 15.9 14.1 14.7 15.0 15.0
Cs 40.6 39.0 49.6 45.2 49.3 45.8 44.7 34.1 39.4 40.7 44.3
Ba 995 1050 1034 1051 1041 1076 1068 923 906 961 917
Hf 10.4 10.7 10.9 10.6 11.2 11.9 11.3 9.95 10.1 10.9 10.3
Ta 1.34 1.34 1.33 1.30 1.36 1.38 1.34 1.22 1.26 1.32 1.23
Pb 88.2 9.5 9.5 87.9 93.5 95.1 94.0 87.0 86.7 89.6 85.3
Th 35.6 37.0 37.6 37.6 40.1 41.5 40.4 35.9 36.6 37.0 36.3
U 9.26 11.5 10.9 9.16 11.8 12.6 10.4 9.41 11.0 11.0 10.7
Rb Sr 1.03 0.99 0.97 1.02 0.95 0.94 1.00 0.98 0.95 0.99 0.98
Ba Rb 2.32 2.42 2.51 2.28 2.33 2.42 2.31 2.21 2.25 2.29 2.28
SrY 35 28 32 30 31 33 31 37 33 31 29
wB 10°°
La 85.8 111 9.3 89.4 98.7 96.3 91.3 76.8 81.5 81.2 86.9
Ce 166 182 185 190 191 203 194 161 171 140 169
Pr 19.5 24.4 21.3 20.9 22.4 22.4 21.2 17.5 19.0 18.9 20.2
Nd 68.8 86.2 75.8 73.8 81.8 791 74.1 62.2 68.3 67.1 70.2
Sm 10.4 13.3 11.5 11.4 12.6 12.1 11.5 10.2 10.2 10.7 10.9
Eu 1.77 1.90 1.86 1.82 1.97 1.84 1.77 1.53 1.56 1.67 1.69
Gd 5.20 6.64 5.43 5.41 5.83 5.84 5.19 4.38 4.91 5.35 5.33
Tb 0.71 0.91 0.79 0.79 0.85 0.83 0.83 0.65 0.69 0.75 0.76
Dy 2.72 3.21 2.96 2.96 3.07 2.90 3.00 2.35 2.60 2.76 2.69
Ho 0.42 0.55 0.46 0.45 0.52 0.47 0.50 0.39 0.44 0.45 0.47
Er 1.22 1.62 1.38 1.43 1.58 1.48 1.47 1.11 1.27 1.37 1.35
g 0.14 0.16 0.15 0.14 0.19 0.16 0.16 0.12 0.13 0.16 0.15
Yb 0.86 1.06 0.92 1.03 1.08 1.01 1.02 0.78 0.85 1.00 0.91
Lu 0.12 0.16 0.15 0.15 0.17 0.14 0.14 0.12 0.13 0.16 0.14
Y 11.9 15.7 13.4 14.9 15.4 14.3 14.9 11.5 12.7 13.8 14.0
SREE 363.66  433.11  402.00  399.68  421.76  427.57  406.18  339.13  362.58  331.57  370.69
LREE 352.27  418.80  389.76  387.32  408.47  414.74  393.87  329.23  351.56  319.57  3358.89
HREE 11.39 14.31 12.24 12.36 13.29 12.83 12.31 9.90 11.02 12.00 11.80
LREE HREE 30.93 29.27 31.84 31.34 30.74 32.33 32.00 33.26 31.90 26.63 30.41
LaSmy  5.19 5.25 5.16 4.93 4.93 5.01 4.99 4.74 5.03 4.77 5.01
La Yby  71.56 75.11 73.52 62.26 65.55 68.39 64.21 70.63 68.78 58.24 68.50
La Sm 8.25 8.35 8.20 7.84 7.83 7.96 7.94 7.53 7.99 7.59 7.97
La Yb 100 105 103 87 91 95 90 98 96 81 95
8Fu 0.65 0.55 0.63 0.62 0.61 0.59 0.61 0.60 0.59 0.60 0.60
TFeO = FeO+0.8998 X Fe,03 Mg® =100xMg Mg+Fe' A CNK=ALO; CaO+Na,O+K,0 A NK=ALO; NagO+K,0
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3 Sr-Nd
Table 3  Sr-Nd isotopic compositions of Chajiasi potassic rocks in western Lhasa block Tibet
GJ10-5-1  GJ10-5-2  GJ10-5-3  GJ10-5-4  GJ10-5-5 GJ10-5-6  GJ10-5-7  G3J10-5-8  GJ10-5-9 GJ10-5-10 GJ10-5-11
w Rb 107° 423.9 395.1 404.9 409.8 408 384.4 399 407.2 379.9 407.6 354.5
w Sr 107° 300 302.7 300.8 303.4 302 298.3 292.4 297.2 285.1 304.5 251.4
87Rb #Sr 4.098 3.786 3.905 3.918 3.919 3.737 3.959 3.973 3.865 3.883 4.09
87Syr S0Sr 0.733725 0.733362 0.733459 0.733616 0.733514 0.733626 0.73357 0.733639 0.733698 0.733452 0.733886
+26 15 15 14 14 15 12 15 14 15 13 15
87Sr 805y 0.73233  0.73207 0.73213  0.73228 0.73218 0.73235 0.73222 0.73228 0.73238 0.73213  0.73249
w Sm 107° 9.634 11.607 9.857 9.859 10.247 9.556 9.564 9.209 9.208 9.972 8.215
w Nd 107° 62.85 77.32 64.34 63.85 66.3 62.15 62.08 59.94 60.03 63.9 52.92
9Sm %Nd 0.09271  0.09081 0.09267 0.09341  0.09349  0.09301  0.09319 0.09294 0.09278  0.09441  0.0939
Nd MNd 0.511988  0.511986 0.511990 0.511983 0.511982 0.511983 0.511978 0.511977 0.511974 0.512016 0.511966
26 14 5 6 5 5 5 5 6 5 8 5
end 1 -12.4 -12.4 -12.3 -12.5 -12.5 -12.5 -12.6 -12.6 -12.6 -11.8 -12.8
BNd ™Nd ;  0.511973 0.511972 0.511975 0.511968 0.511967 0.511968 0.511963 0.511962 0.511959 0.512001 0.511951
TDM Ga 1.46 1.44 1.46 1.48 1.48 1.47 1.48 1.48 1.48 1.45 1.51
87 86 Q. —
gg NBS-987 Sr(CO;, Sr ®° Sr =
0.710252+12 *26 JMC Nd,04 GJ10-5-10 24
SNd "Nd= 0.511128+10 +26 Sr 24 U-Pb
8Sr 86Sr=8.37521 Nd 3 2
HONd "Nd=0.7219 Rb Sr
Sm Nd 0.1% Nd 50~250 pm 2:1~51
2007  Sr-Nd
3
2 2 4 10 20
3 21 22 23 24 -
60~120 pm 2:1~3:1
3.1 SIMS U-Pb
2 7 11 15 18
w U 82~23102 X10 ° w Th 68 ~
1 310.8 km? 4338 X10°°® Th U 0.6~1.5
Rubatto et al. 2000 Hoskin
o etal. 2003 19
o 2W6pp, 28y 23.93+0.28
Ma MSWD 1.8 3a Tera-Wasserberg
R 23.97 +£0.28 Ma MSWD 1.8
3b
145 Ma =75 Ma
4 K-Ar ~30Ma 3 4 1
21.48£0.36 Ma 19.43+0.31 Ma -
14.96+0.25 Ma 11.94+1.19 Ma
_ 2011
(1) . 2005. 1:25 . 389
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