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Abstract Permain picrites and associated basalls were recognized in Muli area, Southeat Tibet plateau. This paper presents their
elemental and Os, Sr, and Nd isotopic compositions. Magmas of these picrites and associated basalts probably contaminated only
minimal amounts of crustal material. Based on Ti/Y ratios and Os isotopic compositions, the Muli picrites can be classified into two
types: high-Ti/Y type and low-Ti/Y type: (1) High-Ti/Y type picrites have high Ti/Y and yo,( +5.3 ~ +10.7) and g4,( +5.9 ~
+6.4). The Os and Nd isotopic compositions of the high-Ti/Y picrites are similar to those of some modern ocean-island basalis
(OIB), suggesting they were derived from a mantle plume; (2) Low-Ti/Y type picrites have relatively low Ti/Y and yo,( —4.1 ~
+1.2) and g( +3.2 ~ +5.0). They show &y, values similar to high-Ti/Y type picrites but lower y,,, hinting they were derived
from a mantle plume but their magmas experienced interaction with a subcontinental lithospheric mantle ( SCLM ). The associated
basalts have y,, of —3.51t0 —1.6 and g4y of —0.6 to +0.7, also indicate that the basaltic magmas were probably mixed with a
magma derived from SCLM. Using initial Os and Nd isotopic ratios of a plume and SCLM endmember components for mixing model, the
mixing diagram shows that the low-Ti/Y type picrites were produced by mixture of plume-type picritic melts with SCLM, and associated
basalts were generated by mixing of plume-type basaltic magma with small amount of melts from the SCLM.

Key words Picrites; Os-Sr-Nd isotope; Mantle plume; Permain, Muli area, Southeat Tibet
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Table 2 Sr-Nd-Os isotopic compositions of the picrites and associated basalts in the Muli area, Southeast of Tibet
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B ML-04-17 ML-04-18 ML-04-20 ML-04-23 ML-04-33 ML-0444 ML-04-45 ML-04-46
P Pic Pic Pic Pic Pic B Pic B
Ti/Y 414 491 538 464 512 478 561 451
Rb( x10~5) 1.1 0.7 0.2 0.4 0.9 10.0 1.3 0.3
Sr( x10 %) 189.5 41.5 24.9 27.0 37.7 255.1 52.3 215.7
(¥Sc/%sr) 0.70526 0.70506 0.70455 0.70627 0.70647 0.70671 0. 70542 0.70636
(¥St/%8r), 0.70520 0.70490 0.70447 0.70613 0.70623 0.70630 0.70517 0.70635
Sm( x10 %) 2.8 2.3 4.1 3.4 2.9 6.3 3.6 8.5
Nd( x107%) 13.9 6.7 17.0 10.0 12.1 30.8 13.9 41.1
(" Nd/'"Nd) , 0.512743 0.512920 0.512884 0.512904 0.512719 0.512554 0. 512880 0.512488
ena (1) 4.5 5.0 6.5 5.0 3.2 0.7 6.0 -0.6
Re ( x10~?) 0.585 0.158 0.379 0.519 0.186 0.131 0.204 0.117
0s ( x107%) 1.596 2.552 5.300 0.939 0.512 0.397 2.243 0.481
1870g/188 (s 0.12769 0.12579 0.13506 0.13144 0.12856 0.12771 0. 14056 0.12827
20( x) 0. 00028 0. 00020 0.00014 0. 00051 0. 00029 0.00014 0. 00024 0. 00041
187 Re/'%8 05 1.77 0.30 0.73 1.10 1.75 1.59 0.44 1.17
(¥ 0s/'%0s)255Ma  0.12018 0.12452 0.13195 0.12675 0.12110 0.12095 0.13870 0.12328
You -4.1 -0.6 5.3 1.2 -3.4 -3.5 10.7 -1.6
20( %) 0.2 0.2 0.3 0.4 0.2 0.3 0.2 0.3

#: Rb,Sr,Sm I Nd R AMBITEMTER; MEHEH 0s FIRHEMITE R Re FUFEZHH A =1.666 x 10715~ (Smoliar et al. ,
1996 ) FIAEHAE IE SR F 255Ma, FRHEERBI R A # ) B A5 1'% 0s/'% 0s = 0. 127 (Shirey and Walker,1998) , {2 2 LA W% B4R M 12 22 45
(20) ,eng (2) Fl yo, iHE PAE MR IE R FH 255Ma; Pic-B#UE s B-KivA.
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Fig. 6

associated basalts in Muli area, Southeast Tibet. ( Data are

(¥ St/® Sr),-eyy (t) diagram of picrites and

from this study and Chung et al. ,1995 and Zhang et al. ,
2006; (¥Sr/®Sr), and £y, (¢) values were re-calculated

using age of 255Ma)

TATEEN, T O0s FRETEMEH, HEAXMZRES
Xu et al (2007) & FKH)UEJE 11 LIPs R KX RAEH L, 0s &

B, SHREF(2007) REPWIIZRER 0s FEMEH,
ERWEMZLRAEMNLCr YR MO SR 5 0s SENEHRE
CHIIE AR (B 7). WA 0s/'® Os [ K L A
Y 0s(255Ma) ER, AR EMEH Y 0s(255Ma) 4L T8 B B K
(-4.1~ +10.7), BRATATLIE h: BABBEHRE™ 0s/
88 sl {3 2 LU ERE SRl T/ Y Ui B R . ARIE Ti/Y Wil
1 Os [A7 R H R AT R A B HUE 20 0 H TV Y BUAME TV Y
RIERCEPIRE T/ Y BISHs BA S BB M 0s/' 0s
HAE (" 03/ 0s =0. 1351 ~0. 1410; 7o osm = +5.3 ~
+10.7) , ik T/ Y BEREA EBCT BB H™ 0s/™ 0s HH
(" 0s/™0s =0.1258 ~0. 1314; yoo05me = —4- 1~ +1.2),
SHAAE M E R G BA HXHE AR R E #' 05/ 0s H
(' 0s/™0s =0.1277 ~0.1283; Yo, s55ms) = —3.5 ~ - 1.6),
F B Xu et al. (2001) 3% JE 11203 A R 43 R, i e i
HIRIER LR A TEAEH MRA SRR T/ Y RIFE
TVY REHEFAE S TFRIASHEE LK RE
FRE TVY WEia 5SEAXRE . R TVY BEHE S
HREREHFAREI T HENEX (R TR,

5 Wig
5.1 HEEREANER
ot e B i % R JE 1L LIPs 9 K LR 3, R 2

BAOMSH AT RMA (Xu et al. ,2001; Zhang et al. ,
2006 ; {RIBE % 20065 Xu et al. ,2007) , KEMXEHER
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FAHMTH ) ey (¢) MIBRME(EAREE: +3.2~ +6.4)
(3R2), R With FHB BRI TN o KL - 44.9(Qiu et
al. ,2000) , BHIER ey HAMBHEXYHSBEEL FHX
B EOREREER, BV LR on HHM Y B R,
SR A BL 3t DB Y 80 9 Nd [/} B 4B T RE R A e 2
H TR BV AN B B AR D

PR ITE Th Al Ta Xf 5T IR Jutk A+ 2 UK, 1558 3
S ThTa RIEA R, AEEHAEN Th/Ta AEBATE
E#E 1.3 ~1.9,F8HN 1.6; SHAEMNTRERGHN
Fif) Th/Ta 2K 1. 8, 53k W F IR 4 08 4 ik 9
(Th/Ta), = ~2.3(Sun and McDonough, 1989 ) #4, i F 13
L H Th/Ta o — M K F 10 ( Condie et al. ,1993),
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Fig. 8 Diagrams of gy, (t) vs. Th/Ta of picrites and

assoclated basalts in Muli area, southeast Tibet

FHXERCEMERERAREN 0s &, i P
AARARHARN Os &8, A YR ARG ERE, &
ALBEYBEAN 0s RERMAR. HFAER T/Y &
EHCAN Os PSRN 3.8 x 1077, H4R M Os A K HAHTE

BRyo, = +5.3~ +10.7; {KTV/Y BREHUAH Os SEH S B
H1.6x107° B4R Os R HATEN o, = -4.1~
+1.2, MBS HIAE R LR E B AA RN 0s TR(KTF
0.3x107°) ,TishFely Os &8 — M #E/NF0.05x107°, ¢
¥1290.02 x107° v, {8} 540 (Esser and Turekian, 1993) , fif
DA TR IR A R A ot X U 0 5 3O R K R AW
Os R LI Os R RABE AR/, 7T LA Ry i i X 4
HRESRK R AW Os RO R AR AT RERE T H8 ¥ X 19
FHE,

L5 LR, s 7R B A0 2R M PR A B XS R T K
HAA LI RE W Nd F Os R R RN, EI1HMIF
152 3R L T LA AR b U X A AEE

5.2 ABMRKERENEXSERKEA

Chung et al. (1995) ,5K442 (2004 ,2006,2007 ) , Zhang et
al. (2006 ) F1 Hanski et al. (2004 ) % %Fig% 8 114 LIPs /K [7) 1 [X
AR 89 8 A B LA R R AL A4S IE 4T T 9. Chung
et al. (1995) A% O X i 58 A0 BUE R AR VR T i A
MIE RSB T A B 8 (SCLM) RIF 2 ¥ IR 3L I8 Mo
KR SE 5 (2004,2006,2007 ) A N BRVL 3 HUA 19 U8 X 3k A %t
TS , ] BEAAR M AL AR B Y, H B SR A
FRAERMEHIA AR A MARELAN S EER
R . {HR Hanski et al. (2004) AN B ) J& T I JE 1y
LIPs B BB 3R A (A MR XA HER A MR
B, SR DA KR AT RER B BB A Rl AFC
TR RN . BRIEREFAX B RA M Re-0s A&
I B FOA RS LS T RE R R T+ T e R (HE
4,2007) , A HIHFBRAERAAE™ 05/ 0s Ho 8 A9 758
Ao HILT RS HUE IR X FRAE R PR R B i X4,
5.2.1 BBRERKE

AREE TV Yi BIFE Ti/Yi RIEK TS HUA ) Os R R
UL RETFAE R HA R Os R R4 BRIt — AT
RERY ST R AR yo (L, FEEIE -4 ~ +1.2, %850 E
BRIREA B TVY BERCE EA LR A ;s Br—4
S T RA A B Os R RA R, vo R ZATF +5,3X


http://www.cqvip.com

344
0.19
o pEETYIIMS
L RBETIYRN W
018 | m OREERE
L4 WIENE
017 | i
, Y WILERK
o016 | A SongDa®l B
= 0 | SongDeX R &
8
2 015 k
z , OIB(plume mantle)
5 0.14
0.13 i
0.12 >
Lithospheric mantle
011
0 2 4 6 8
0s(107)

B9 ek Os R RAM(255Ma) 5 Os FEEI#
Bk 5 AR FIPRE S (2007) DL K Hanski et al. (2004)

Fig. 9 Diagram of initial Os isotopic compositions at 255Ma
vs. Os abundance. ( Data are from this study and Chen et
al. ,2007 and Hanski et al. ,2004)

RERZBE X BAFEN Re/Os LIR B TRKMELT £,
G EBEBREARBRE TVY RIERES, —RIANER
KA R A SR X LA R 2, 408 WA #8355 7T
Y)EHI TR : 1) 5 OIB AR{LAfY uhE AL 35 7C (Plume) 5 2) BT
EAE M (SCLM) . 7EAK BEBER vo,-0s XK+
(P 9) , & Ti/Y RITFFCE R L S AL IR XHRAE , K T/ Y
R ERCA RIS SCLM P X ) — 45 5,

BHiXS T OIB X — A 2 U5 T B 811 R (Hoffman
and With, 1982; Walker et al. ,1995; Brandon et al. , 1999;
Bird et al., 1999; Porcelli and Halliday, 2001; Brandon and
Walker,2005) , 3 A& & 5T R Os [ R A RAE S
' 0s/ ™ 0s LUK 0s/'®0s,, 1 X FHEL SR B HiA %
FIAH. $—FW&IAN OB JRIX 7] Bb A BB E5 Y IR,
X0 2 PAMR TR ) 7 5 R BB A o DA SRR e U PR R AE X
WEHF L FEER B TR H E (1 ~2Ga) (Martin et al. ,
1991; Hauri and Hart, 1993; Reisberg et al. ,1993; Hauri et
al. ,1996) . B FHZMIIRYHH Re FREEH MM 2
~10 £, 25X 2P TN A B o bl i 2 o , S 4R R MR PR IX 1)
Re/Os WA , X RERE A B 18] (1 38 4k, B0 & i A U8 X 780 o1 7 S
A Os EML R A M. XFMWAEBT Sr,Nd f1 Pb R AL E
PA B8 T 5K #9328 (Hoffman, 1997) , 58 —#F AR i T
Pt,Re F1 Os 75 [F] 25 - ¥R 25 8] ) 23 e 22 B0 22 51 (Do, > Dy, >
Dy, ), MER I 55 5 SMZ K Re/Os F0 Pv/Os LULE T+,
2 B [ P S TS LR 1'% 0/ 0s 1'% 0s/'™ Os th & FH
7, SBORA SMEZY) B 1 M08 A 98 X 5T LR B Os R 2
WHEFR, BRIX—NRE 27 3| T Re-0s f1 Pt-Os [F i &
f¥) % % ( Brandon et al. ,1999 ; Brandon and Walker,2005) ,

SCLM i T2 T R E /4, RH KK Re/0s FI
M 0s FE(1x107° ~5 x107°), B % Bt A ) 3 £k, SCLM
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(f" Os/'* Os [E P F LAEARAE (7o, <0), %5 Rb-Sr,Sm-Nd
PA K Lu-Hf R 84k A0 b3, 38 3814 AT LR B SCLM
Rb/Sr,Sm/Nd LA K Lu/Hf tWIHFEE 5558 A ME Y, ER
XF Re-Os M RARMEMAH B, RG®E L LIPs Tl
KA BRI ERERERE, BREED FRIDEB X IFE
K7 (3.2Ga) M7E 5 5 A 2K (Qiu et al. ,2004) 53X
HIAFRK MR T A B ERTREE N E. td
i SCLM — R BA B 3T U Os R A RA AL, A%
Mo BT I A 2 SBCEIK P vo lH 8 T BT Al Ak
5.2.2 A F Nd-Os B2 %4436tk 4 5 SCLM # A4 A

B EARXT HbS AR IR X 1Y Os 1 Nd BN RFFIEMIITE,
AREMXE Ti/Y RS (RA R MBS RE Os #1 Nd [/
PRAR) REHEHER X MFIE; BHHEMTRMEN Nd [
PERA B T/ Y RIS CH RS RE Os FIAEXT &
it Nd FRz R 41) W R A SCLM MEF s RFIE. T E3RA]
FR AN o M ey FINRARLE S uHBRIREHE
FI(Ellam et al. ,1992; Horan et al. ,1995) , 3k 3 — 4 T %
SCLM YR X ¥ R M BTER o

BB M ERX SR IT Y Nd F1 Os SR RHFIMEH M,
B3t Nd-Os IR A BB ARERKMEm, /ERBENE
A B TAREEREMERES vo,( +5.3~ +10.7)
ey (t)(+5.9~ +6.4) H, BAFTREAER T B RIS
oy, B, BATAT AR RER TY BERUE WA 3R 1 Nd
1 Os FOLER T H A R @it t. RIMBER B
BETHEERKG SR SREERMZREEEK, HH
EERMBEMEZRFEERLFHOs TRESHN0.5x107° A
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A5 SCIM RARRIERE, BB EEEREAREMN
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AR SCATA, SCLM ¥yt il T i T i@ 3c A /E AL Nd [
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A ARy, = — 10 Fl £y, = — 1044 SCLM Hi 7T Nd F1 Os
Ry Z 4 W ( Ellam et al,1992; Horan et al,1995) , SCLM 3
THREHASM NI Os &, SHAMBEEXR. ¥ T
SCLM fiox AR BE I ik (KRB ) Sk, WTBE R A |
Nd & EMAXEK Os S &, RATERIES T SCLM #ikp
Os FI Nd 4 B 4514 0.2 x10° 1 50 x 10™° (Ellam et al,
1992) . FHRUFEME RFUFLHE K5 SCLM LA R E M5
HWRAMENZ 1 M2(E10), FREMXRERESS
#510% ~20% ) SCLM FRS-E R YR & , SN Z R
BFRERK en M Nd S EHFH B ABRE(HZL2),
BEEMAM TFXRERER, THRER K 0s FERM y,,H
TUARK(H#ER 1), AIERA —MIESREX, R EHEM
TRERBAER S SCIM YRIBRER. XAHHELT, R
i1 ¥ SCLM Bk 4> Os fA 8% 3.1 x 10’ (Morgan et
al 1983 : Pearson et al,1995) ,Nd & &% 3.5 x 10 "% ( Taylor
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Fig. 10

£y mixing model

Initial Os isotopic composition(y,,) at 255Ma and

Mantle endmember compositions are; plume-derived basalt-y,, =10,
0.05 x10 ™% Os; £ng =7,12 x 10 "® Nd; plume-derived picrite-yq,
=10,0. 5x107° Os;eyy =7,12 x 10 7% Nd; bulk SCLM-y,, = -
10,3.1 x107° Os; £y = —10,3.5 x 10 7% Nd; a melt from the
SCLM-yo, = - 10,0.4x107° Os; g4y = ~ 10,50 x 10~% Nd,
Curves 1 and 2 represent mixing of a melt from the SCLM with
plume-devrived picrite and basalt, respectively; curves 3 and 4
represent mixing of bulk SCLM with plume-devrived picrite and
basalt, respectively

and McLennan, 1981) , %8B M1 % & R 5 16 5 % 5 % 4
SCLM 15 £ B4 I 3 1 41 10)

RIS (01 4 25, 209% 5 4 4y SCLM ket
S SERE R R AR, T4 v S H W B 1Y
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b, o ST 70, X THR AR ALK
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HCE BAT TG R 15% SR 1 SCLM 41/ 401 5 5 WA 2
IR R R A TR

A A LR EAIEN yo.( ~3.4~ —1.6) LURAEHY
ey ()E( -0.6 ~ +0.7) , 1R 8 RF B SCLM 44>/ fm
ACH 9) EeARA KR 4t R o S 1 SCLM ¥ =4 55
WA ATURAY , BN M B A 28 v, (E 7, 1E

Os EMU R A, REERSRMEEHRAHE, XBERHT
LG M TE PR AR,
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UMES X R AN Os F L BH A 2 57 (Suzuki et al. ,2006;
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