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Abstract The nature of the subcontinental mantle of Tibetan Plateau is not well-known, although lots of postcollisional volcanic
rocks in Tibet have been inferred to be generated by low degrees of partial melting from the upper mantle. The key problem is that
mantle-derived xenoliths and megacrystals hosted in potassic and ultrapotassic volcanic rocks are rarely found in the hinterland of
Tibetan plateau. Here we report our major element data of minerals of the mantle xenoliths hosted in the Sailipu volcanic rocks
(trachyandesite, with an age of ~ 17Ma, have typical ultrapotassic features that similar to that found in southern Tibet).
The xenoliths, ranging in size from 0. 5c¢m to 1. 5¢m in diameter, can be divided into two groups. The first group is pyroxenites ( Opx
+Cpx) , and the second is lherzolite (Ol + Opx + Cpx = Phl = Sp). The compositions of olivine (Mg" =89 ~90, Ca0 =0.05% ~
0.12% , Ti0, <0.03% , NiO =0.29% ~0.80% ), Cpx (Mg" =88 ~91, ALO, =5.5% ~7% ), Opx (TiO, =0.05% ~0.15% ,
ALO, =2% ~5% ) and spinel (Mg" =58 ~76, Cr’ =10 ~44, Cr,0, =9% ~35% , MnO =0.09% ~0.24% , FeO =11% ~18% ,
ALO; =29% ~57% , MgO = 16% ~ 21% ) show similar features to that in the Cenozoic mantle xenoliths in eastern China.
The calculated temperatures of the xenoliths are 990 ~ 1140°C at the given pressures of 16 ~20kb. The geotherm suggested by this P-T
conditions is similar to that in eastern China, Kenya and other rift-related upper mantle regimes, implying that the regional extension
beneath southern Tibet in Miocene, although India were colliding with Asia during that time. Multi-stage metasomatic processes could
be found in the samples, including water-bearing phlogopite, quartz in pyroxenites, and the rim-core composition variation in spinel.
The secondary spinels along with neighboring phlogopite suggest that a potassic, host-rock like metasomatic agent that enriched in K, Si
and H,0, should have played an important role in modifying the upper mantle beneath southern Tibet. Further study on the Sailipu
mantle xenoliths will be helpful in revealing the composition, regime, and processes of the upper mantle beneath southern Tibet, and in
discussing the origin of the orogenic ultrapotassic rocks.
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e BARKDH0.5cm~1.5cm, 5 hHE, —EZHE L £ (Opx +Cpx), % — %A = 4FHH % (0l + Opx + Cpx + Phl =
Sp) . GLAKP R G (Mg* =89 ~90, Ca0 =0.05% ~0.12% , TiO, <0.03% , NiO =0.29% ~0.80% ), ¥ 4}+£.5 (Mg* =88 ~
91, ALO, =5.5% ~7%), 4 H 45 (Ti0, =0.05% ~0.15% , Al,O, =2% ~5% ) #= % & & (Mg" =58 ~76, Cr* =10 ~ 44,
Cr,0, =9% ~35% , Mn0 =0.09% ~0.24% , FeO =11% ~18% , AL,0; =29% ~57% , MgO =16% ~21% ) ¢4 &% %5 & B & 3¢
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1, # K,0,Mg0 , Cr \Ni &8l K,0/Na, O H.{H Fl Mg*,
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Fig. 1 Plots of CaO with Fo in olivine in Sailipu mantle
xenoliths and host rock ( After Thompson and Gibson,
2000). Ol in Sailipu mantle xenoliths from this work, Ol in

the host rocks from Zhao et al. , unpublished data
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Table 1 ~ Representative major element compositions of the minerals in Sailipu mantle xenoliths( % )
ke LR Sio, TiO, ALO; Cr,0,4 FeO NiO MnO MgO Ca0 Na, O K,0 Total Mg* crt
SLO646 0l 41.36  0.02 0. 00 0.02 10.54 0.37 0.15 48.10 0.06 0.03 0.00 100.65 0.89
0l 41.40 0.05 0.02 0. 08 10.66  0.29 0.21 48.03 0.13 0. 01 0.01 100.90 0.89
Opx  55.37 0.09 4.93 0.41 6. 64 0.12 0.10 31.95 0.73 0.26 0.01 100.60 0.90
Opx 55.75 0.10 4.89 0.39 6. 56 0.18 0.14 32.14 0.78 0.14 0.00 101.08 0.90
Cpx  52.34 0.59 3.35 1.28 3.27 0.01 0.12  17.26 21.10 0.27 0.00 99.58 0.90
Cpx 52.99  0.63 2.74 0.96 3.33 0.03 0.12 17.45 21.38 0.24 0.02 99.88 0.90
SLO650  Cpx  52.04 0.55 6.57 0.78 3.27 0.03 0.08 14.88 18.92 1.85 0.01 98.99 0.8
Cpx 52.94  0.27 3.45 1.07 4.15 0.01 0.15 18.09 18.29 0.53 0.00 98.93 0.89
0l 41.30 0.00 0.02 0.04 9.60 0.36 0.08 49.08 0.06 0.03 0.00 100.56 0.90
0l 41.19 0.04 0. 00 0.03 9.53 0.43 0.09 48.84 0.05 0. 00 0.00 100.19 0.90
Sp 0.10 0.17 52.75 11.95 14.02 0.33 0.15 19.39  0.00 0.00 0.00 98.85 0.71 0.13
Sp 0.07 0.23  52.83 11.77 12.81 0.42 0.10 19.94 0.02 0. 08 0.03 98.29 0.74 0.13
Sp 0. 05 0.61 36.63 26.71 17.60 0.32 0.18 16.76  0.00 0.07 0.00 98.91 0.63 0.33
Sp 0. 06 0.60 36.73 26.56 17.88 0.3l 0.18 16.77 0.00 0.00 0.00 99.09 0.63 0.33
Ph 39.09 2.38 14.50 0.66 4.27 0.11 0.00 21.91 0.03 0.44 9.72  93.10 0.90
Ph 39.26  2.29 15.26 0.75 4.38 0.11 0.06 22.20 0.03 0.51 9.75 94.59 0.90
SL0651 0l 41.21 0.01 0.04 0.02 9.90 0.37 0.20 48.96 0.07 0. 00 0.00 100.77 0.90
0l 41.42  0.00 0.01 0. 00 9.91 0.36 0.15 49.00 0.10 0. 04 0.00 100.99 0.90
Cpx 51.59 0.35 6.53 0. 60 3.83 0.10 0.14 17.25 19.28 0.52 0.00 100.19 0.89
Cpx  51.27 0.50 6.28 0.85 3.58 0. 05 0.09 17.10 19.37 0.39 0.00 99.48 0.89
Opx 55.51 0.06 2.23 0.14 11.04 0.20 0.36  29.98 0.70 0.08 0.01 100.30 0.83
Opx 55.66  0.04 2.19 0.19 10.96 0.15 0.31 29.98 0.76 0. 04 0.00 100.27 0.83
Opx 55.93  0.06 2. 14 0.16 11.32 0.16 0.32  29.76 0.81 0.07 0.00 100.72 0.82
SL0647 0l 41.23  0.00 0. 00 0.05 9.61 0.39 0.17 49.19 0.05 0.01 0.00 100.71 0.90
0l 40.79  0.00 0.02 0.03 9.75 0.30 0.19 48.68 0.05 0.02 0.00 99.81 0.90
Sp 0.10 0.17 56.39 9.51 11.84 0.45 0.09 20.87 0.00 0.04 0.00 99.46 0.76 0.10
Sp 0. 06 0.25 47.80 17.32 14.44 0.41 0.19 18.82 0.00 0.00 0.00 99.28 0.70 0.20
Phl 38.99  2.28 16.71 1.46 4.41 0.10 0.07 21.63 0.03 0.41 9.33 95.41 0.90
Phl 37.82  3.29 15.77  1.32 4.48 0.20 0.02 20.27 0.10 0.45 9.15 92.87 0.89
SLO641 0l 40.89 0.00 0.03 0.05 9.85 0.70 0.08 48.19 0.05 0. 00 0.00 99.84 0.90
0l 40.60  0.02 0. 00 0.07 10.04 0.80 0.10 48.48 0.06 0.02 0.01 100.21 0.90
Cpx 51.41  0.38 6.22 1.03 2.75 0.05 0.07 15.23  19.96 1.53 0.00 98.65 0.91
Cpx 51.54 0.45 6.26 1.04 2. 68 0.17 0.09 15.39 19.90 1.53 0.00 99.06 0.91
Sp 0.05 0.16 51.52 12.93 11.44 0.71 0.13  20.08 0.00 0.02 0.00 97.03 0.76 0.14

H:Mg* = Mg/ (Mg + Fe); Cr* = Cr/ (Cr+Al)

(9.2% ~9.8% ) , iZ& Al 41 Fe FFIE S o B ARTRAAL (BB
HWiE, 2007) o BT HFHRE SR HEE R 92 ~96% ,
GBS F R H,0 SE R 4. B S A R
KL A A BB U, T & Mg® (0.73 ~0.89) (AL O,
(12% ~13% ) FHXT AL, T Ti0, (2.3% ~3.3% ) K,0(9%
~10% ) F1 MgO (20% ~ 22% ) S5 K R )43 26 57 A rp
G2 5RmaE AR BN E 2 5
B AR BT A (K 2a, d) o HERBEHHIEE
KA A S 108 (9 B Wi 4l (4 SCNI, 1998) 0 4 =
BE—R A — B TR 20 G R W FE R Pl e & 222
FIRAE s, Bk g AR 5 5 55 A 1A
L, JE 5 K& Ti FlH, 0 Jiidk .

H L& ry O, Cpx Opx Fl Sp BAUFEME EHITR M5
Hh L AR A 3 X B AE  (Rudnick er al. , 2004) 47 X L

(181 3) , FERNE A 1 o5 v AR A A2 i 1 3t
W AR ), A2 I 3 B8 DX A RRALE , 15 77 T i R iy J
o XA VRN, 35 77 7 D BT 2 — I 9 A il 488 i P %
3 1Ll —JRy B A R ARG 3 S ) S Y

2.2 BfFERERERG

N W) O R T (Wells, 1977) , 3815 T 4
SLO646 33 3 1082°C , SLO650 g 1105°C , SL0651 3 985C ~
1138°C , H42 fib A1 MRS E A4 (193 [ (16kb ~ 20kb ) fif o H= )
TR, ARASFER g — WM (P T R 2 A (T 4) o

Foley et al. (2006) XJRGHL I Jetty 24 5 2445 B 550 A
P S LA TSR HE s T ikt Xy R AR A AR X L T
i B ) S5 BB 5 LY o iy 3 e DX S A 3R R AE , R
i X BB RS IR (B 4) o B R T ARAE
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Fig. 2 Back-scatter electron (BSE) image of the Sailipu mantle xenolith. (a) In sample SL0650, the minerals Ol + Phl + Sp, in
which the Sp showing 2 phases. The grey white (Sp-1) has high Al and low Cr, the bright white part has low Al and high Cr.
(b) In samples SLO650 with Ol + Cpx + Sp assemblage, two minerals (Cpx and Sp) showing intergrowth texture. (c¢) In sample
SL0651 with Opx + Cpx +Q. (d) In sample SLO650 with Ol + Sp + Phl, the Sp should have be one crystal and cut by metasomatic melt
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Fig. 4  Thermobarometry of Sailipu lherzolite compared to
other regions in typical rift settings. Sailipu samples from
this work, eastern China from Xu et al. (1998), Xu et al.
(1999) and Huang et al. (2004 ) ; others from Foley et al.
(20006 )
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