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Abstract: The Yeba Formation lava, generally considered to be the earliest volcanic rock in southern Tibet, is important for under-
standing the subduction of the Neo—Tethys Ocean and the evolution of the Tibet before India—Asia collision. Previously published
zircon U—Pb dating results for the Yeba Formation felsic rocks indicated that they were developed during Early—Middle Jurassic.

However, so far, the precise ages of intermediate—basic rocks are absent. Meanwhile, the geodynamic setting for the generation of the
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Yeba Formation lavas remains controversial. The result of LA—ICP—MS zircon U—Pb dating of andesite of the Yeba Formation from

Demingding area is 188.8 + 1.8 Ma, which is consistent with the formation age of acidic rocks. This suggests that the Yeba Forma-

tion lavas was mainly developed during Early—Middle Jurassic. The geochemical data of Yeba Formation lavas in Demingding area

show an affinity to arc magma, such as enrichment of large ionic lithosphere elements (e.g., Rb, U) and light rare earth elements (e.g.,

3.3<(La/Yb)N<9.9), and depletion of high field strength elements (e.g., Nb, Ta, and Ti), Sr and Eu ( 8 Eu= 0.75~0.83). The new da-

ta provided by this study, combined with previous results, indicate that the generation of the Yeba Formation lavas was probably in a

continental arc setting that was related to the northward subduction of the Neo—Tethys Ocean during Early—Middle Jurassic.
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Fig. 1 Simplified tectonic map of the Demingding area, southern Tibet
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Fig. 2 Outcrop—scale(a.b) and micro—scale (c.d) photographs of the volcanic

rocks from Demingding area, southern Tibet
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®1 SBPATEZ LA 13GB-10 LA-ICP-MS $£/ U-Th-Pb S 174 R
Table 1 LA-ICP-MS zircon U-Th—Pb dating results of sample
13GB-10 in the Demingding area, southern Tibet

= Ft/10° THU oA &= M fH & W Ma

Y Pb Th U 2'Pb*Pb 16/10* *'Pb/U 16/10* **Pb/**U 16/10* *'Pb/*Pb 1o *'Pb/*U 1c *Pb/U 1o
1 899 173 236 0.73 0.0497 32 0.2007 130  0.0288 5 189 144 186 11 183 3
2 155 352 390 0.90 0.0477 24 0.1926 98 0.0291 4 87 124 179 8 185 3
3 886 129 233 055 0.0542 35 0.2275 147  0.0300 5 389 144 208 12 190 3
4 169 344 434 0.79 0.0501 28 0.2060 115  0.0295 5 198 131 190 10 187 3
5 192 446 479 0.93 0.0488 30 0.1988 122  0.0290 5 200 76 184 10 184 3
6 8.05 141 209 0.67 0.0506 36 0.2068 143  0.0298 6 220 167 191 12 190 3
7 125 206 300 0.69 0.0548 39 0.2300 164  0.0308 5 406 166 210 14 195 3
8 895 153 236 0.65 0.0506 36 0.2067 145  0.0292 5 220 160 191 12 186 3
9 1565 178 216 0.82 0.0519 37 0.2043 139  0.0290 5 280 163 189 12 184 3
10 199 118 211 0.56 0.0475 38 0.1884 146  0.0289 4 72 181 175 12 184 3
11 403 185 303 0.61 0.0521 27 0.2121 108  0.0296 4 300 149 195 9 188 3
12 470 175 287 0.61 0.0477 28 0.1948 114  0.0297 5 83 133 181 10 189 3
13 772 282 342 0.82 0.0504 30 0.2023 123  0.0290 5 213 141 187 10 185 3
14 650 121 176 0.68 0.0551 40 0.2211 154  0.0295 6 417 158 203 13 187 3
15 83.1 130 176 0.74 0.0549 37 0.2324 160  0.0305 6 406 147 212 13 194 4
16 167 302 296 1.02 0.0469 25 0.1940 98 0.0300 5 43 122 180 8 191 3
17 109 167 194 0.86 0.0533 31 0.2198 134  0.0297 5 343 133 202 11 189 3
18 81.1 100 120 0.83 0.0560 40 0.2243 153  0.0294 6 454 159 206 13 187 3
19 169 216 190 1.13 0.0487 29 0.2109 132  0.0309 6 200 133 194 11 196 4
20 206 303 269 1.13 0.0506 22 0.2148 94 0.0306 5 233 100 198 8 194 3
21 849 131 163 0.80 0.0512 33 0.2089 130  0.0302 5 250 150 193 11 192 3
22 953 156 220 0.71 0.0546 31 0.2256 112  0.0307 5 398 128 207 9 195 3
23 119 332 318 1.04 0.0468 25 0.1941 102  0.0304 4 35 126 180 193 3
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Fig. 3 Zircon CL image(a) and U—Pb concordia diagram(b) for the

volcanic rocks from the Yeba Formation (13GB—10)
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Fig. 4 Co—Th diagram(a) and Harker diagram(b) of volcanic rocks of the

Yeba Formation in the Demingdingarea, southern Tibet
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Table 2 Whole-rock major and trace element concentrations of volcanic

rocks of the Yeba Formation in the Demingding area, southern Tibet

FefhS 13GB-10 13GB-9-2 13GB-15 13GB-9-1 13GB-14 13GB-11 13GB-13

FefhS 13GB-10 13GB-9-2 13GB-15 13GB-9-1 13GB-14 13GB-11 13GB-13

SiO. 60.14 61.39 61.71 61.87 62.58 64.53 66.30
TiO, 0.79 0.85 0.88 0.80 0.78 0.91 0.66
AlLO;  15.45 16.21 15.25 15.81 15.66 15.65 14.65
TFe,O; 7.01 6.76 7.09 6.58 6.68 7.83 6.03
MnO 0.21 0.17 0.22 0.16 0.16 0.21 0.18
MgO 1.90 2.48 2.61 2.04 2.18 1.42 177
CaO 7.47 3.73 4.79 6.38 4.94 1.23 3.37
Na,O 2.62 2.38 3.08 2.25 2.76 4.04 3.55
K0 1.37 4.05 1.92 211 2.48 1.98 2.00
P,Os 0.14 0.16 0.16 0.15 0.15 0.12 0.12
LOI 2.27 1.99 191 1.93 1.80 1.78 1.53

Ba 221 739 326 318 563 254 —
La 29.6 29.9 332 315 26.5 14.2 —
Ce 55.1 56.5 58.8 57.8 49.9 346 —
Pr 6.25 6.41 6.57 6.53 5.80 4.67 —
Nd 23.1 23.6 24.1 24.0 215 19.2 —
Sm 451 4.55 4.58 4.64 4.23 4.56 —

Eu 1.22 1.22 1.19 1.20 1.10 1.25 —
Gd 4.39 4.35 4.49 4.46 4.13 4.79 —
Th 0.69 0.69 0.69 0.71 0.66 0.84 —

Dy 4.09 4.14 4.15 4.21 3.95 5.12 —
Ho 0.84 0.87 0.87 0.89 0.83 1.09 —

Total 99.35 100.15 99.61 100.08  100.17 99.70 100.16 Er 2.28 2.39 2.42 243 2.30 3.05 —
Sc 18.9 18.4 17.9 18.7 16.8 16.4 — Tm 0.34 0.36 0.37 0.37 0.35 0.47 —
\Y 124 129 115 143 121 118 — Yb 2.24 2.33 2.40 2.35 2.24 3.06 —
Cr 80.7 57.9 59.4 55.5 55.4 59.3 — Lu 0.35 0.36 0.38 0.37 0.35 0.49 —
Co 15.2 14.1 14.0 133 13.0 19.8 — Hf 3.74 4.00 4.00 3.39 3.10 4.27 —
Ni 7.19 5.98 7.13 5.61 6.46 5.93 — Ta 0.94 0.96 0.96 0.95 0.89 0.60 —
Ga 18.1 18.9 14.6 19.1 14.8 14.7 — Pb 28.3 13.2 18.5 18.8 15.8 13.1 —
Rb 58.3 180 85.2 90.8 78.3 74.2 — Th 11.8 11.8 12.4 114 11.0 6.29 —
Sr 660 317 261 374 112 128 — U 2.15 1.93 2.26 2.27 2.25 1.56 —
Y 22.6 22.9 22.6 23.1 217 28.3 — Mg* 35 42 42 38 39 27 37
zr 121 132 128 101 91.5 144 — (La/Yb)y  9.49 9.22 9.91 9.61 8.47 3.32 —
Nb 12.3 12.8 12.4 125 116 8.34 — (Ce/Yb)y 6.85 6.74 6.79 6.83 6.18 3.14 —
Cs 3.44 10.7 6.55 5.66 4.39 6.19 — SEu 0.83 0.82 0.79 0.80 0.79 0.81 —

1 LOT Abedk s Total iy F2 By 3 Lt ; “—"27m H RNz AdE i AR KN ; Mg*=100xMolar Mg™'/( Mg” +total Fe™)

HFETF 50O PR S I P 8 9K I 8 Bl A iy
7215 50) VR g MR T 0 22 LA RE AT X E
(X LS5 R W2 3) R 58 IX 2 111 5 B A it o &R
i M OB SR T2 55 3 KBl 5 99 5 T &
WA H 3 KRl B2 1l s . 45 A iR IX
Z A La/Yb  Sr/Y H , ZE & I\ A5 B T ih X
1L AR T BRI TR Bl E M7 T By R
I I o TTHT TR AR E b X R 5045
TGRS0l XA I T ] el 2 TR RS LA LAl i
Bl M HBIR AL 22 R . 255 DU BT 25 I 15
P T X 0 2 2B 2 L R 7 50 4 P L 2 A 2
PRE—EIL T KB KL
422 BAHRA

— M OLR R L R R AT 2 BT fg

:@
5 PRI I B L T TSN B R o 1 i

SR K L A QSRR T 3 Ak A
SRR PR A T X R = B L
HpE e o A XA R, i A R )2 oA, I
7 P2 R AN KT BE R M IR 2 B

*R3 FATMMXMHEAZ LESHBIEERETLWL
EMETER LEFECFEEE)
Table 3 Trace element concentrations and ratios of
andesites in this study and the andesites from

various typical tectonic settings in the world

222 VIL0® Sc/10° Nb/10® Y/10° Zr/Y Ni/Co Sc/Cr Cr/V HffYb
WoEX 126 18 12 23 507 050 033 052 1.58
T 122 17 10 15 146 141 036 0.64 342
KERSYIC 135 20 940 22 542 095 061 015 1.70
KPERIL 197 31 080 25 220 029 381 008 061

1 - 2 2 SCR[37), KB 5 RS 42 2 SCiR[35)
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ZERIE R . SEI A A 2RSS R R TR TS R
FI R BN Mg (<S40)™ RIS
HH T4, X R AE g I B L R 2 R B i8S, BA
A2 A S10, 7 it (B Ik 76% ) R AR A A 2500
o (Cr PN 9.18x107°, Ni FH{H Jy 3.99%
107°) , FEBHHAS K AT BE K U5 F b | i ] B 2 Hb e
TR PR AS TG X A R LA 3
BRAGZERRAE B8R, JLAR ] BB i 2 KL B 52 ORI
YEFIR =4

P IA A I M X A B A5 BE T
M X 22 L e B B 1Y Si0s & 12 (> 60 %), 2 A
1 Mg* i (35~42) , DL B3R Cr Ni 7% i (Cr=
55.5~80.7% 10, Ni=5.61~7.13%10"°) , | Hi5E&#B4
TR SEIR 2 R s, HOEH 7 ) Mg (H— 7 40
DATR A5 B 00 1 X 22 1L B 1) Mg™ (8 A8 1k i Rl
FE35~42(FHME R 39) . R HERfL A4 E R,
A5 B TOU A, X 22 11025 9 U DX AR T R LA AE TR 4 Iy
F o WFIE IR A AR X A B0 5 48 S, R 7R
MEFEREXAEEZNRK AR EET — &
L AT 5 s 45 A AT A 15 B Y La/ YD 1A,
R BT AR,
43 HAhFEES

H AT T B AL KA T B s 1 2E B
— BERFF G AR 5 22 R B TR A R T 8
WG O, WA AR 5 B ) — VT (4 [ A
ST R PR T A A AR R e R
F NN WS St R BT VR AR 220~240Ma 2Z BT Bk
B MG, 7RG —FEREE 2 J5 10~15Ma {ff i ek 2
Kbt 2 T R AT 5T & A AR W ™, 3B UL
M P 20 KL 5 TR B A 180~190Ma, A T H:
SRR 2 BN KT BEAAE R AR

Zhu A PR — TR I o 21 B
EUA S ko AN R c A CIE 2 B A i 23 2
T8 OIS hr sk B | 175 & M AT b 53 35 4
il S 10 S O L 2l R oA — R A — S R
PAITE S T 7 H R QAR g e R
GIY T W = B t— R D 10 25 AR 2 B
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TLIRTE R IR o, 7657 5 b rp R s L 0 0 1% &
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Pop LI A X e KA E K B R B A
Hvk, 2 RS 3 P 5% B I X ELAR B, an SR
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