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Abstract Ourtwo newly obtained high-gquality Carar ages suggest that the high-K volcanic
racks of the Lawuxiang Formation in the Mangkang basin, Tibet wera formed at 33.5 £ 0.2 Ma.
The tracing of alemental and Pb-Sr-Nd isotopic geochemistry indicates that they were dernved
from an EM2 enriched mantla in continental subduction caused by transpression. Their avidenthy
negative anomalies in HFSEs such as Nb and Ta make clear that there is an input of continental
material into the mantle scurce. The high-K rocks at 33.5 £ 0.2 Ma in the Mangkang basin may
temporally, spatially and compositionally compare with the early one of two-pulse high-K rocks in
eastern Tibet distinguished by Wang J. H. et al., implying that they were formed in the same

lectonic setting.
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One belt of Cenozoic discontinuous arc-shaped
high-K magmatism occurs along the Jinsha-Red River
Shear (JRRS) zone!' ™™, and was generated during
large-scale SE-treading extrusion of Indochina in-
duced by the Indo-Asian collision” ™ (fig. 1(2)). The
Mangkang basin in the northern segment of the JRRS
zone (fig. b)) is a narrow pull-apart basin, which was
developed on the Mesozoic hasement after the base-
ment underwent long-term uplift and exhumation’ "
and was controlled by MNW-reading thrusting at two
margins of the basin. The earliest strata in this basin
were developed at Cretaceous, and are a set of brick-
red calcareous guartz sandstones, lithic sandstones,
calcareous silistones and mudstones with gypsum in-
terlayers. The Eocene strata are a set of purple-red
clastie rocks with a thickness of ~400 meters, which

are composed of conglomerates and pebble-bearing
sandstones, The early Oligocene strata are a layer of
conglomerates. Subsequently, a set of grey-vellow
gluteniies with sandstone interlayers was appeared.
After that, a set of high-K volcanie rocks occurred,
The volcanic rocks, together with lower Oligocene
grev-vellow clastic rocks constitute the Lawuxiang
Formation (fig. 2). The Teriary clastic rocks were
shightly deformed.

The Bureau of Geology and Mineral Resources
i'Tibet)""! had carried out mapping of the 1 @ 200000
regional geology in the Mangkang area, and divided
the high-K rocks into the Neogene Lawuxiang Forma-
ton. Lai 8. C."*"" proposed that the high-K rocks
belong to & shoshonitic series, and may be derived
from a crust-mantle mixing layer at the botiom of a
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Fig. 1. Samplified geologic mep in the Masgiang anca, Tikel, illustrating the ectonic seing and mimplng localitses of high-K nocks.

thickened crust on the basis of petrological and petro-
chemdcal observations, Unil now, no report is pre-
sented on systematic chronological and geochemical
studies of Cenozoic high-K rocks in the Mangkang
bazin, Here, we firstly preseni two  high-guality
“Ar " Ar ages of the high-K rocks in the basin: then
expound the eruption tme of volcanic rocks and thear
stratigraphic division; and finally discuss the genesis
of high-K rocks and their relation 1o coeval igneous
rocks along the JRRS zone on the basis of the system-
atic studies of elemental and Ph-Sr-Nd isotopic geo-
chemistry.

1 Sampling and analytical methods

The analyred samples were collected from the
Lawuxiang Formation in the Mangkang basin, Tibet
and their detailed localities are shown in fig. 1. All of
the samples for “Ac™Ar dating and geochemical
analyzing are very fresh, slightly brick-red, compact
and massive. They are charactenzed by porphynitic
structures for overall rocks and crystallitic textures for
their matrix. The phenccrysts include acidic plagio-
claze (Ansgn), sanidine and clinopyroxene.

The whole-rock grain samples were used to date

their “"Ar" Ar ages, due to difficult separation of
enough K-bearing nunerals for dating. The samples
were washed and pulverized under clean environ-
mental conditions, and amygdaloids were eliminated
by handpicking, After drying, samples were pulverized
to 0.3—0.4 mm grain size for “"Ac™ Ar dating or to
less than 200 meshes for peochemical analyzing. 47.5
mg and 26.2 mg whole-rock grain samples of samples
ME39 -6 and MET5-2 were wrapped in the 3n foil
and sealed in &-mm-ID evacuated quartz-glass vials,
tpgether with Fish Canyon sanidine (FC-3) flux moni-
tors, and irradiated in the Fort Reactor at the Univer-
sity of Michigan. Jp-factors were determined by a laser
ablation technigque. The irradiated samples were
step-heated in a tantalum crucible within a dou-
ble-vacoum fumace and analyzed by a VG 3600 or a
MM 12005 mass specirometer at the University of
California, Los Angeles (UCLA). Argon blanks over
the course of these analyses averaged (2—Spc107'®
maole “Ar in an atmospheric ratio. The monitor stan-
dard was the FC-3 sanidine (27 8 + 0.3 Ma). All errors
in table 1 are quoted a1 the 1-sigma level and do not
include the uncertminty of the mondior age. The de-
tatled analytical procedures were presented by ref
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[14]. Major elements were analvzed by wet chemdstry
al the Institute of Geochemistry, Chinese Academy of
Sciences, Rare-earth and trace elements were meas-
ured by FE Elan 6000 ICP-MS at the Guangzhou In-

stitute of Geochemustry, Chinese Academy of Sciences,

Analytical uncertainties are +1%—2% for major ele-
ments, +5% for rare-earth elements, and +5%—10%
for trace elements, respectively. The detailed analytical
procedures were given in refl [15]. The analytical tech-
niques of Nd-5r-Pb isotopes were followed by ref, [7].
The Md-5r-Pb isctopic compositions of the high-K
rocks were measured on a VG 354 mass specirometer
at the Guangzhou Institute of Geochemisiry, Chinese
Academy of Sciences. The *'Se/™Sr and "“Nd/"Nd
ratios were normalized to ™Sr™"Sr = 0.1194 and

Hed M Nd = 0.7219, respectively. Dunng the course
of this study, the NBS-987 gave an average Mer™sr

ratio of 0.710283 = 24 (2g), the La Jolla and BCR-1
Standards gave mean 'Nd/'“*Nd ratios of 0.511861 £
16 (20) and 0.512627 = 14 (20), and the NBS-98]1
gave mean “PhP™Pb, “'Pb™Pb and “*Pb/Ph
ratios of 16,931 £0.009 (2a), 15484 + 0.008 (25} and
36.643 1 0,010 (20), respectively. The analytical er-
rors are less than 0.005% for "“N4"*'Nd and ¥ So™Sr
ratios, and 0.08% for Pb isotopic ratios,

2 Result

2.1 ¥Ar™Ar chronological result

The result of *Ar™ Ar dating for two high-K
rocks of the Lawuxiang Formation is presented in ta-
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N Table 1 aa™ as isotopic comgeoaitions of Cenosms high-K volcasss rocks bn the Mangkang hasin, Tibet
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ME 3916, Weight = 47.5 mg. Whale mck, Jy = 000879
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7 L 0K 160 EXirr? 270 Pt 48wl TR.60 18 27 44202
B L0 ] T30 SSEx107F 19Ikl0t 3gTel0rt B9, 50 832 27 33620
4 Y 1548 A3l 8250t ETslrt Zadwlp! 05,90 T4 271 36202
10 1350 1532 LT (1 1 100 L ¥ 1 [ T3 ] 100,00 L6 275 A40E03
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2 00 1z Phebr? B3EwI0 MSi0t TOOeior 11.13 166 190 257 £0.0
3 00 LT T T T e 1 [ ] 54,24 84,74 ek A0
4 750 1571 I BEMIOY Lldsl0t St 54,19 97.73 152 TR
5 B0 1EdE PA=107 3400 70t S0l .47 w11 240 49200
[ RS0 1656 Pl SEEwIO? Gl T9.38 67.99 261 B0
1 i pu 0 T 1 A %3 [ S 0 % | BS.7H 47.23 260 348 £00
E 950 1658 R N e Y (i L=t 1 3 I 95 62 155 342 +00
9 TEEH 21813 49107 100 43MxI07 EWkI0M 2.0 04,26 247 W20
10 L 2833 ET=107 23T TATeI0T 14Swln” 6,55 91,12 140 32300
11 1200 1R4E Ldmily'  4EEelir Lt 10 L w9 54 B5.16 143 2700
12 1350 1795 TAx107 e 152107 1S53l w0 46,80 1.7 MIt02

ble 1. Their coresponding inverse isochrons and pla-
teaw ages are plofted in fig. 3. Ten steps were step-
heated and measured for sample ME391-6. A high
apparent age of (36.4 £ 0.2 Ma) appeared in step 1 but
with lower Ar (13.2%) and radiogenic *"Ar (66.5%).
Their apparent ages of steps 2—10 are pearly identical
within 2-sigma errors. Thus, they vield a good age
platean of 33.7 £ 0.2 Ma (fig. 3(b)). The apparent ages
of steps 5—6 are lower than their adjacent plateaus,
which are related to the low released * Ar (10.3%) and
high analytical errors. In the ““Ar™ Ar-"Ar™ Ar dia-
gram (fig. 3(a)), the Ar isotopic data of ten steps de-
fine a relatively good inverse izochron of 328 £ 0.1
Ma with an initial “Ar/Ar ratio of 340.2, indicating
existence of excess argon,

In order o overcome the effect of excess argon,
we adopted the inverse isochron of 32.8 £ 0.1 Ma to
discuss the time of the high-K rocks. Owing to their
rapid cooling, the “Ar™Ar inverse isochron age
should record the eruption ime of high-K magma.

12 steps were measured for sample ME73-2, and
s result 15 basically consistent with that of sample
MEK391-6. Two relatively low apparent ages of 20.5 +

0.2 Ma and 25.7 £ 0.1 Ma appeared in steps 1 and 2
with two low released " Ar of 2.09% and 11.3%. Ow-

ing to the identical apparent ages of steps 4—11
within 2-sigma errors, an age plateau of 33.3 £ 0.1Ma
with 65% total released " Ar is vielded for steps 4—11
(fg. 3(d)). The Ar isotopic data of steps 4—11 yield a
relatively poor inverse isochron of 34.8 £ 0.4 Ma with
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an initial *"Ac"*Ar ratio of 297 6, indicating existence
of & linle excess argon, Thus, the plateay age may re-
flect the time of the high-K magmatism (fig. 3(e)).

2.2  Elemental geochermistry

The analyses of major, rare-garth and race ele-
ments for 16 high-K rocks are presented in tables 2
and 3, respectively. In the $10,-K;0 diagram!™ (fig.
4(a)), the data are plotted in the area of ultrahigh
potassic-shoshonitic rock series, implying that they are
evidently enriched in K. On the TAS diagram ' (fig.
4(b)), the data drop in the feld of rachytes and trachy-
dacites. Due to Q=20 for samples MET3-2, METS-7
and MK391-5, they belong high-K trachydacites, and
the other are high-K trachvies. The high-K rocks are
characterized by low Ti0; (<0.8%), P20s(<0.3%) and
FeO* (< 3.81%), and high Ma, 0 (L.7%—3.7%) and
KO (4.6%—6.5%)(table 2).

In the REE pattern diagram (fig. 5(a)), their pat-
temn curves are a rightward steep incline [(LaLu)y =
18.33—55.12] and charactenized by imtensive enrich-
ment in LREE (=216.9—461.1 pg/g), no depletion in
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HREE [(GdLuky= 2.40—4.57], relatively low HREE
(=13.2—27.4 pug/g). weakly negative Eu anomalies
{8Eu = 0.77—0.99) and very high total REE (EREE =
235.1—479.9 pgfa). In the multi-element spidergrams
normalized by the McDonough's primitive mantle
value (fig. 5(b)), they have consistent patterns, i.e.,
intensive enrichment in LILEs such as Rbh, Ba, Th, U
and K, and pronounced negative anomalies in HFSE
such as Wb, Ta, Ti and P.

2.3 Isotopic peochemistry

The Pb-Sc-Nd isotopic compositions of the
high-K rocks in the Mangkang basin are listed in table
4, There is no distinct difference (<107") between their
measured and time-calibrated values for Cenozoic
high-K rocks due to a short time scale, Thus, we di-
rectly adopt their measured values to discuss the geo-
logic questions. They have high *'Se™Sr (0.706—
0.7100, 0 " iy (18.78—18.88), ““"Pb/""Pb (15.67
—I15.71) and *“Pb"™Pb (38.93—39.98) ratics, but
the more restricted range of the '“Nd/'“*Nd ratios (ta-
ble 4).
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Table 2 Analyses of major elements for Cenogole hiph-K vedianic rocks in the Mesgiang basin, Tibet {wt %)

Sample MEI91-2  MEI9I-3 MKSI4 O ME®ILS  MKISI6 MK MENIE MKN19
T Te1os 6l 6136 67,20 B4R #3157 B1.78 62.14
Tio,; ned 0,62 in51 0164 0.84 L4 .60 0.54
Al 1548 1463 14.42 | .48 1525 1518 15.24. 1522
Fer* 146 139 138 2.3 334 347 3.40 3,64
MnD L% L 007 0.03 007 a7 o7 12
Mg0 213 153 2.30 n.a1 2.5 144 1n L&
Cald »I9 HHE 452 146 547 LR | 64T GlE
N0 160 i 127 171 288 134 01 195
K0 494 464 5.0 6.36 4,89 4.8 492 5.39
PuO 02l fIs L7 0.27 0.26 0.15 03 .27
o0y LIE 110 11D 077 108 1 06 116 121
HaO 087 083 naY 0,88 0.7 0.9 .68 .
HyOr a2 a1k .33 .28 034 0.2 0.2 Iz
Total 100,00 106,00 106,00 1004} 1000 100,00 10000 1L (0

Sample MKIOLI0 MK MEBILIZ O MEWI13 MK3S MK75-2 ME75-5 MET5.7
S 6150 6314 .75 6168 62,90 £5.98 A263 &7.26
Titk, 057 054 0.54 0.5% 0.59 0.76 0.77 0,67
ALD, 147K 15,84 15,18 1459 1510 1617 15.51 16.51
Fel)* 373 150 3,46 141 155 230 5.57 103
M0 a7 i 007 L0 007 .03 005 001
Mg 2.29 0182 2.9 14 150 0.41 0137 0,26
Col) haT 513 h42 LEL 543 4.2 4,48 205
M 313 1.29 3,62 545 .49 |47 262 117
K0 4.50 5.38 4,80 538 4.87 5.78 5.31 5.73
Py 0.25 017 0.26 0.26 0.20 0.29 0.24 0,27
00, 135 | 05 132 139 1.4 .96 114 0.6
Halr* 0,63 1185 0,54 01 074 0,80 066 .87
Halr RE: 021 16 art 0.23 0135 0,25 0,40
Total 100,00 0.0 10040 10000 1 .0 | 0.0 1.4} 104

Fe)* i the lotal won.
3 Discossion and conclusion
3.1 Eruption time of the high-K rocks

Although many high-guality isolopic ages of
Cenozoic high-K rocks in eastern Tibel were previ-
ously published™ """ and Cenozoic two-pulse
high-K msagmatizm al $0-—28 Ma and 16—0 Ma were
distinguished, no detailed report on the high-guality
chronological data for high-K magmatism in the
Mangkang basin is present so far. The high-K rocks in
the Mangkang basin cut through the Cretaceous red
strata (fig. 1), indicating that they were formed in a
Cenozoic tecionic movemenl The high-K trachytes

were covered by Neogene sandstones (fig. 1) on the
basis of fossil records and correlation of strata'""’, im-
plying that high-K trachytes were formed in Eopene.
However, they were divided into the Neogene sirata in
the previous regional 1 200000 geclogic report!'.
Our two newly obtained "Ar™ Ar ages suggest that
their eruplion time i& aboul 33 Ma, further corroborat-
ing the our inference on their formation lime, i.e. the
volcanic rocks in the Lawuxiang Formation wers
formed in Eogene.

3.2 Petrogenests of high-K rocks
The high-K rocks in the Mangkang basin have
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Table 3 Analyses of parc-earth and mace elements for Cennpoic high-K volcinss rocks in the Masgkang Basin, Tibel (Ug'g)

Sampile ME351-2 MEI9].]  MKI91-4 MEI01.8  MEI91.6  MKEI9L] MKIG]-8 MEIG 15
L .23 0,68 #0.26 &1.51 3233 27.68 31,18 717
Be 674 661 .54 446 6.61 £.06 675 682
P 1793 1656 1567 1745 1464 1967 2019 1988
B 10,36 750 TAR 9.5 G0 277 18,50 19,33
T 429 s £ 4328 W6 4134 4176 397
R 175 172 188 1 186 162 176 167
Sr 1988 1616 1612 68 1721 1403 53K 161K
¥ 20:91 1931 19.82 1953 18,61 18.16 20,54 20.75
r 2138 1894 157.8 1765 1327 158.8 1608 48,5
M 14,25 13,64 1379 1521 13.41 14,89 14.67 14.32
Ba 2114 1827 1914 1T 202 1447 1756 1802
L o797 RA.0% K702 9 4% 86,36 B4.54 BE.30 #9.56
Ce 21542 195,76 18713 189, BR 18783 179.36 1900, 18 1§7.52
Pr 26,79 25,20 24,13 2694 24.03 2213 23,67 24,19
Nl 99,87 R9.82 §7.34 2484 8170 7132 Ri.16 §3.73
&m 15.47 13,68 13.36 14,18 1296 1149 1270 1274
Ex 1462 138 111 131 120 am ERL 109
i B.22 743 763 736 7.06 562 £.22 £.2%
Th 107 097 0,95 099 09z 075 087 .86
Dy 457 4.13 409 an 197 132 181 171
Ho 075 %) 069 071 (66 (.57 .65 0.6
Er 207 193 .87 198 178 140 174 174
Tm 029 01 0,22 0 0xe 018 0.2 0.21
b 1.57 145 138 141 131 .1 125 .26
Lu 022 021 019 020 (AL 016 0% 015
Hif LXK in 4.4% i 4104 EN ] KL 162
T 102 095 0,96 1,08 0.9 044 044 .43
Th 36.53 35,42 .07 3074 137 2949 3137 a0
u B _i85 7.18 1153 519 7.12 754 158

T Sample  MEWII0 MKWI-IL_ MRISI-12__ MEI9-13  MKWI4 MK 152 MK TS5 MK 157

L q1.69 05 26.12 2783 &0 1968 1847 1308
Be 708 11 .84 .2 6.12 165 110 143
[ 2085 009 2080 2268 1052 1659 1416 1m
S¢ 1.5 .48 1.4 13,36 990 1108 G 673
T 4201 a2 an 4263 83 far7 $718 4361
Rb 165 184 167 168 154 178 157 133
& 1734 1765 1911 |B46 142 1013 135 1437
¥ .19 1902 M 34 21,59 20:24 21 4917 1126
Ir 144.1 1336 1330 2307 2023 13 WA 1M45
Nb 1455 163 15.48 14,55 1394 AT 1554 o0
Ba 1661 1842 1779 2471 m? 1559 (L 218
La SR 9128 91.23 93,93 RE.H2 54,80 6164 @100
Ce 200 &2 200,14 0132 21218 194.22 .50 11959 12008
Br 14 499 .41 26,52 24,36 11.56 16,14 14,46
bd 38 55,50 758 91 9% B4 .48 41,30 61.20 199
Sm 1363 13.15 13.26 14.11 12,88 742 11.40 014
Eu 114 L) 110 139 308 1.67 145 217
Gd 652 6.14 625 A8 B.18 /00 918 .40
Th 091 087 0.90 096 .87 0,94 138 093
Dy 147 174 385 413 378 408 T3H 474
Ho Q.68 0.63 0,64 o 065 093 145 .85
Er 178 167 172 L8 .72 2.53 3,93 2.8
Tm 012 0.20 02 04 02l 0.34 0,52 .30
b 132 118 128 142 L3l 110 am .62
Lu 0.20 017 0.18 o nie 0.3l 046 0.26
Hf 3467 is) 343 519 4,52 .28 115 137
T 091 0.98 0.95 043 D86 1.43 .25 4%
Th 31,18 33,88 X263 T L0 16.58 20,33 26,72
u .17 7.0 969 751 734 135 153 6,99
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Tabde 4 Ph-Sr-Md isctopic compositions of Cenozoic

high-K volcanic rocks in the Mangkang basin, Tibel

Sample R (12a) MEHE N 112 MErMpb (2 20) PP (220} PP (22a)
ME3I%]-2 0700234 + 14 (513457 4 18 13875 207 13671 £ 06 A8.54% £ 10
MEA%] -2 QLTS5 £ 30 DEIZ55E £ 20 13854 412 5717219 ELNFIE S )
MEISL- 10 0706123 + 24 (312550 + 14 1£T76 204 13358 2017 EFRELER L
MK3I®I-13 TS0 & 12 DS 12550 £ 20 15 554 + 06 L5.6TT 205 399754 18
MEI%1 -0 Q07160 £ 24 512552 1 16 18789 2 1K 15,687 £ 0B J8.950 2 18
MES.9ET 0TIIZHI + 34
MBS.3E] 1653 204 15454 4 0K 43 1)
L& Folla DALIH42 2 16
BCR-1 312677 4 14

The sumples with the gymbol « ase daplicare, NBS-S37, MRS, La

the same tectonic setting as those of early pulse in
eastern Tibet, ie., tl‘ll'l!-pl.‘l:!!-lﬂl]”'kl. Wang J. H. et
al™ considered that the early-pulse high-K magma
in-eastern Tibet originated from partial melting of an
overlying mantle wedge, which was metasomated by

Jilia mmdl BOR are four inemational seandsnds

an infiltration fluid from a subducted continental slab.

In the elemental variation diagram (fig. 6), there
are a megalive correlation between 510- and Ca0, or
5i0); and Mg”, and a weakly negative correlation be-
tween 510; and FeO®, but a positive correlation be-
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tween 5i0: and K0, We have made the REE nu-
merical modeling for the samples with Si0,<65%, if
adopting a standard intermediate igneous rock as the
primitive magma, and its REE partition coefficients of
plagioclase, clinopyroxene and garnet' . The REE
modeling suggests that the REE patterns of the resid-
ual magma would nearly be similar 1o those with 510y
< 65% in the Mangkang basin if a standard intermedi-
ate magma undergoes 72% fractional crystallization
with a crystallized residual of clinopyroxene (60%),
plagioclase (25%) and gamet (15%), suggesting the
onset of fractional crystallization of clinopyroxene,
plagioclase and gamet in the evolution of magma. This
conclusion is consistent not only with the occurrence
of the phenocrysts or megacrysts of plagioclase and
clinopyroxene in the high-K rocks in the Mangkang
basin!''"™ but also with petrographical observations
that the garmet megacrysts exist in the high-K rocks in
the adjacent regimm'm'. Weakly negative Eg anoma-
lies in the REE parierns also can be interpreted on the
basis of the above facts.

The minimum of the crystallization iemperatnes

of plagioclase megacrysts is 950°C in the high-K
rocks in the Mangkang basin'”’), indicating that the
initial crystallization temperature is higher than 930°C,
The K-nich characteristic of plagioclase megacrysts in
the high-K rocks couples with their host rock """, The
pronounced negative anomalies in HFSEs such as Nb,
Ta, Ti and P indicate an input of subduction-related
:unpun:nl.sn'm. The high “Si™Sr and low N
“nid isotopic signatures require mantle sources with a
timne-integrated history of enrichment in LREE and Rb.
The most plausible explanation is to ascribe these
combined trace-elemental and isotopic observations (o
a metasomatized subcontinental lithospheric mantle
spurce before the onset of partial melting that led to
high-K mngmi:lsm”m'. Combining with their char-
acteristics of isotopes and trace elements (c.g.. high
AT/4Pb, AR%/4Pb, Th/Ta and Ba/Nb, negative Ce
anomalies, and high Sr and Ba), we consider that the
high-K magma was derived from partial melting of an
enriched mantle source reworked by a Tethys oceanic
crust, due to Cenozoic large-scale continental subduc-
tion. In the Sr-WNd diagram (fig. 7), their Sr-Nd 1s0-
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lopic compositions Le in the enriched extension of the
mantle array but fall far outside the felds of MORB
and Hawailan basalts. In the Sr-Pb and Nd-Pb dia-
grams (fig. ¥), their isotopic data also plot outside the
field of oceanic basalts, indicating the high-K magma
may be derived from an EM2 mantle. In the Pb-Ph
disgrams (fig. 9), the Pb isolopic data are plotted
above the NHRL. Combined with refs. [7, 8], it shows
that the source in composition appear a trend from
EMI o EM2.

Summarly, the high-K rocks in the Mangkang

5r-Nd isotopic comelation diagram. {1} and {2} quoted from ref.
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basin as a part of eastern Tibet have cerain commeon-
ness in many aspects such as identical tectonic setting,
discontinuous ronal disiribution, basically umiform
genchemical characieristics formed during a short time
interval, but they have some particularities if com-
pared with those in the north, south and mediom seg-
mienis in the JRES belt, i.e., firstly, the formation time
is slightly earlier than that of the Red River region in
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the south segment, slightly late than that of the
Nanggian-Xialaxin region in the north segment, and
contemporary with that of the Jianchuan-Dali region in
the medium segment. Secondly, they just occur in a
volcanic litho-facies in the Mangkang basin, but the
volcanic, shallow-level intrusive, dike and pipe-like
volcanic litho-facies appear in the wholesale belt,
Compositionally, they mainly are intermediate (a few
acid) rocks, but for the wholesale belt, all occur from
acidic to ultrabasic. The Nd-Sr isotopic compositions
of high-K rocks in the Mangkang basin are similar
with those in the medium and south segments, but dif-
ferent from the north segment, i.e., lower %r S ra-
tios and higher "“'Nd/""*Nd ratio in the Nanggian- Xi-
alaxiu region.

3.3 Conclusion

The high-E velcanic rocks of the Lawuxiang
Formation in eastern Tibet were formed at 32 B—33.3

Ma, and belong to Eogene strata. The high-K magma
wis derived from partial melting of an enriched EM2
mantle source reworked by a Tethys oceanic crust, due
to Cenozoic large-scale continental subduction. Com-
positionally, the source of high-K rocks in the whally
Tibet an Plateau appear a trend from EM1 to EM2.
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