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Abstract: The Lhasa block features the widespread of Mesozoic magmatism, which is significant for
understanding the evolution of the Neo-tethys and the whole history of the Tibetan plateau. This paper, for the first
time, conducted a systematic study of the Bima Formation volcanic rocks in southern Lhasa block, Xigaze, Tibet,
including zircon SHRIMP U-Pb dating, Sr-Nd isotopes, whole-rock major and trace elements. The results show
that the Bima Formation volcanic rocks in the Xigaze region are dominated by mafic (including basalts, basaltic
andesites) and acid rocks (dacite). Accurate SHRIMP U-Pb dating obtained an age of (177.9£2.5) Ma, slightly
later than the formation age of the Bima Formation volcanic rocks in eastern Sangri region. The Bima Formation
volcanic rocks belong to low potassium tholeiitic rocks series and are enriched in LREE, with a weak positive Eu

anomaly. Their spider diagram is characterized by the enrichment of LILE Th, U, Sr, etc. and significant negative
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anomalies of HFSE Nb, Ta, Ti, etc. The samples have relatively low Sr isotopic compositions and high &xq(?)
values, with (*’Sr/**Sr); value being (0.703767-0.704886), &va(f) being (5.28-6.37), showing the typical
characteristics of island-arc volcanic rocks. From the above discussion, we hold that the Bima Formation volcanic
rocks resulted from partial melting of the mantle wedge during Neo-tethys northward subduction along the
southern margin of the Lhasa Block, and were contaminated by the earth crust at the same time.

Key words: Bima Formation; island-arc volcanic rock; zircon SHRIMP U-Pb dating; Lhasa Block; Xigaze; Tibet
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Fig.1 Tectonic outline of the Tibetan Plateau (a), tectonic framework of the Lhasa Terrane showing major tectonic subdivisions and

distribution of Mesozoic volcanic rocks (b), and simplified geological map of the Bima Formation in the Xigaze region (c)
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Fig.2 Micro images of basalt samples (a) and dacite samples (b) from the Bima Formation in the Xigaze area
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Table 1 Zircon SHRIMP U-Pb dating results for sample 12ZXDX-01

(u:/g) (“Tg*/lg) ThU  2Pb%Ph° To(%)  2PLU To(%)  PPHAFU 1o(%) —:;g:bii\j:: Is
DX-01-2 29 17 0.61 0.0485 3.6 0.188 4.0 0.0281 1.7 179 3
DX-01-3 37 24 0.67 0.0505 2.9 0.188 32 0.0270 1.3 172 2
DX-01-4 32 21 0.68 0.0472 5.8 0.180 6.1 0.0276 1.7 176 3
DX-01-5 38 20 0.56 0.0520 3.2 0.203 3.8 0.0283 2.0 180 4
DX-01-6 18 7 0.42 0.0440 9.2 0.171 9.7 0.0282 3.1 179 5
DX-01-7 39 20 0.54 0.0528 3.0 0.202 3.6 0.0277 1.9 176 3
DX-01-8 24 14 0.60 0.0423 10.8 0.162 10.9 0.0279 1.5 177 3
DX-01-9 85 108 1.32 0.0455 5.7 0.184 7.1 0.0294 4.3 187 8
DX-01-10 42 24 0.59 0.0514 3.5 0.196 3.9 0.0277 1.7 176 3
DX-01-11 35 23 0.69 0.0436 12.5 0.170 12.6 0.0283 2.2 180 4
DX-01-12 12 6 0.51 0.0594 4.1 0.230 4.5 0.0281 1.7 178 3
DX-01-13 31 23 0.77 0.0511 3.5 0.205 3.8 0.0291 1.4 185 3
:Pb’
F2 HEWEDHARLEEEETE(%). RETR@g)SHARER
Table 2 Whole-rock geochemical data for the Bima Formation volcanic rocks in the Xigaze area
12ZXDX-01 12ZXDX-02 12ZXDX-03 12ZXDX-04 12ZXDX-05 12ZXDX-06
SiO, 64.13 68.59 51.49 52.23 47.25 51.27
TiO, 0.40 0.45 1.06 0.99 0.90 1.04
AlLO3 17.90 15.95 17.52 19.54 18.00 20.66
TFe,0; 4.18 4.28 9.06 8.38 10.41 8.18
TFeO 3.76 3.85 8.15 7.54 9.36 7.36
MnO 0.13 0.11 0.24 0.14 0.21 0.14
MgO 1.55 1.75 6.38 4.70 5.27 4.38
CaO 6.32 2.49 8.77 7.04 14.23 6.21
Na,O 3.60 4.46 3.47 3.77 0.50 3.83
K,O0 1.16 0.50 0.13 0.35 0.27 1.59
P,0Os 0.01 0.00 0.03 0.12 0.18 0.13
LOI 0.70 1.44 1.54 2.59 2.21 2.86
Total 100.08 100.04 99.70 99.84 99.43 100.30
Mg" 46.36 48.79 62.14 56.66 54.12 55.51
Sc 9.06 9.48 23.97 23.68 10.54 25.26
Ti 2402 2742 6009 5963 5510 6303
\% 81 76 230 212 233 214
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(8% 2)
12ZXDX-01 12ZXDX-02 12ZXDX-03 12ZXDX-04 12ZXDX-05 12ZXDX-06
Cr 14 12 110 47 90 67
Mn 1114 834 1720 1070 1705 1092
Co 9 7 24 22 33 21
Ni 8 4 68 26 64 34
Cu 9 24 41 50 71 70
Zn 57 59 82 88 85 81
Ga 19 12 19 16 21 19
Ge 2 2 2 2 3 2
Rb 34 14 3 7 2 48
Sr 504 430 594 560 510 573
Y 15.8 10.3 14.8 19.1 15.7 20.4
Zr 70 82 97 115 117 130
Nb 7.1 6.4 5.4 9.6 8.7 10.1
Cs 4.1 2.3 0.7 0.5 0.4 2.3
Ba 194 92 40 176 67 342
La 14.5 11.9 16.6 16.7 13.5 18.1
Ce 29.5 23.1 35.7 34.5 31.7 37.4
Pr 3.42 2.64 4.81 4.54 4.16 4.90
Nd 13.4 9.9 20.0 18.6 17.6 20.1
Sm 2.66 1.91 4.01 3.93 3.85 4.19
Eu 0.93 0.72 1.23 1.23 1.27 1.38
Gd 2.82 1.79 3.41 3.63 3.56 3.81
Tb 0.42 0.30 0.51 0.60 0.61 0.64
Dy 2.64 1.78 2.75 3.40 3.49 3.60
Ho 0.55 0.38 0.56 0.70 0.74 0.75
Er 1.54 1.12 1.50 1.98 2.07 2.07
Tm 0.23 0.17 0.22 0.29 0.30 0.30
Yb 1.57 1.23 1.41 1.91 1.98 2.00
Lu 0.25 0.22 0.24 0.32 0.33 0.34
Hf 1.90 2.38 2.50 291 2.92 3.10
Ta 0.52 0.44 0.31 0.51 0.45 0.53
Pb 5.9 12.5 12.0 11.9 7.4 5.1
Th 3.57 2.84 1.56 1.89 0.61 1.95
U 1.21 1.39 0.64 0.52 0.63 0.57
(La/Yb)x 6.66 6.95 8.48 6.26 4.88 6.50
JEu 1.04 1.18 1.02 1.00 1.05 1.06
> REE 90.25 67.42 107.81 111.39 100.69 120.04
: Mg’ =100xMg?"/(Mg**+TFe*"), TFeO=0.8998xTFe,03. dEu = Eun/(SmyxGdy)'
Sr Nd Nd 86Sr/*¥Sr =0.1194
"Nd/**Nd=0.7219, NBS 987
Sr 7Sr/%Sr 0.710258+7(26),  La Jolla
Nd HF HNO; JNDI-1 Nd/"Nd
HCIO, , 0.511841+3(20)  0.512104+5(20) Sr Nd
23] Sr 0.002% 3
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F3 HEWEEDERLE Sr. Nd FRIREAK
Table 3 Srand Nd isotope data for the Bima Formation volcanic rocks in the Xigaze area
Sm Rb Sr Nd '"sm/"Nd "INd/"Nd+26 ena(f) Tom  VRb/ASr 873r/8Sr26 *7sr/*sr);
12ZXDX-01 2.7 34 503 134  0.1203  0.512832+0.000004  5.51 523 0.1976  0.705078+0.000011  0.704578
12ZXDX-03 4.0 3 593 20 0.1208  0.512879+0.000004  6.37 448 0.0128  0.704918=0.000006  0.704886
12ZXDX-05 3.8 2 509 17.6  0.1323  0.512833x0.000004  5.28 597 0.0108  0.703795+0.000008  0.703767
:t=177.9 Ma, Tom Depaolo et al.?% Sm Rb Sr Nd ug/g
[15] ,
3 SiO, ,
, TFeO/MgO-SiO,
3.1 SHRIMP U-Pb ( 5a),
12ZXDX-01, ; K,0-5i0,
( 3a), ’ ’ ( 5b), 1 ,
50~110 pm, 1:1~3:1
CL U Th MgO (1.55%~
12-85 pgle  6~108 ug/’g, Th/U 1.75%), Mg" (46.36~48.79), AL,O; (15.95%~17.90%);
1 1(0.42~1.32),
[27] MgO(4.38%~6.38%), Mg" (54.12~62.14) ALO;
12 , 206pp, 238y (17.52%~20.66%)
172~187 Ma (1), 33
(177.9£2.5) Ma (MSWD=1.9),
( 3b) ( 6, 6d),
3.2 6c, (La/Yb)x
Z1/TiO,-Nb/Y ( 4a), 6.53, JEu 1.03, Eu
- 1 ( 6a)
Th U Sr
, 1 Th-Co La , Nb Ta Ti,
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Fig.3 CL images (a) and zircon U-Pb concordant diagrams (b) of the Bima Formation volcanic rocks in the Xigaze area
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