£80oHE HoM »e
2006 s A b i 2 H

http://www.geojournals.cn/dzxb/ch/index.aspx

ERsEPHPER OB RIXHERIRS .
FRE GMKUFREBERE
KRRV, BRED, £ESY FXAY, HEAD, BAAY, RASY, FHEY

D B YRR SER R 5 BT, AR, 610082
2) I EMERFHBREE S EES, L, 100083
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) PR PR M K 232. 542, 4 Ma, A B R EE X R AR EDRETHF BB, IA W —SILESH IR
TREBCAZRAKFEIHRAAAER AT B (110 Ma £4); QFE X ERFRFA T FHLRE BR
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TIEHE,.RRETKEFRE RAEME LR
% ¥} (Mahoney et al. , 1998; Zhang et al. , 2005),
XS, R R P AR A BE A W — IR LA B
o AR & — IR 4= 55 M B 5T 22 B 3R W U R
HOBEEI XM ENE-BEEESHITIE A%,
B EMPE HBRL 2 TAE (A %,1995;: X7
BH%,1996; BKE%,2000), 24 BAREMNED
HERIL R R M R R RBR (A%,
2005). #E BTN H B S PR R ERE KR TP
IR R HL R S R AE IR R Z Y3,

PR, B E i MORB RA M FEME
4R, B AR A B8 A BR “Dupal” 5 % (Dupré and
Allegre, 1983; Hamelin and Allegre, 1985; Dosso et
al. , 1988; Mahoney et al. , 1998) , K H—EEZHE
PRz R X TR A REAZ — (Xu et al. , 2002,
2004) . TR G HEE ) TG =L 31308 & VT T
BMEER AL HRNERGERASHERL
MORB L B AL %K 8 45, — R F R T A
BYENFEVEVE T H B AR O] BER IR T R R T A A 42
B oo B ey 4k AR AR " (Xu et al. , 2004; Zhang et
al., 2005), B, FEXFPE T, HH X E K E R
&, [FJB TH 1R 574 15 80T 5 T & 58 A YL ke S s it

B AHER73H B (45 2002CB412609) H XK ERELMFFTFRBIAL TN BEXEAREEETE (RS 40503005,
40572051, 40473020) . FEMFAZER “FR T EEBSAXEMB AL SHR T EH (B5 2003130000260 L FBFRIRR .
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BHFERFEF WP ERZTRERM T H AR
BEXEL, EMNET SRS BHALESs —H i
BA “Dupal” %7

ACWMAE 12 25 7 KB A AR £, BR
HATIRAS I LS I P 8 A B — DU 4% 5 7 IR o
ZRE AN —RBIESTLH BLAZTRAR
AR AT =BG A XA (A 1)

BAED Ar-Ar Ml 4E 45 A SHRIMP & 4 M ER1L
2% J Sr, Nd, Pb Ff Z M AL, Tt e ER
TR MR R A PR BT 29 R M08 U X RRAE , I
REATSHEFRIBEAEHL. ML HE
b 8 YR X 2 T B A 5 R 2 3R “Dupal” 5 % #8811 [/
PR AR

1l HFESREHMESXERREMER
Fig. 1 Tectonic subdivision of southern Qinghai-Tibetan Plateau and sampled locations
@—FREEHEBHENSEOBERES, 2006; KFBME, 2000 WREME; O)—WUHEERMRZTRAEHTER. NQ—ILxEHE;
LSOMZ—R AR — Mg B R AW :SQ— R B9 BNS— AW —BRILA&H ;s NG—ILRKEHT; SYNBOMZ—W R W — Kk Bk—41 A 58
—REERBREW ;CN—FXEHT ; GBAFUB— KR HIE Wi ; SC— I KUK ; YZSZ— & A LA &7 sk — RN
(a)—Tectonic subdivision of southern Qinghai-Tibetan Plateau (Pan et al. , 20065 Zhu et al. , 2006) and sampled locations; (b)—sketchy

profile of pillow basalt from Gaco village in Shuanghu. NQ—Northern Qiangtang; LSOMZ—Longmu Co-Shuanghu Ophiolitic Mélange Zone;
SQ—Southern Qiangtang; BNS—Bangong Co-Nujiang Suture Zone; NG—Northern Gangdese; SYNBOMZ—Shiquanhe-Yongzhu-Namco-Bomi
Ophiolitic Mélange Zone; CN—Central Gangdese; BAFUB—Gangdese Back-Arc Fault Uplift Belt; SG—Southern Gangdese; YZSZ-—Yarlung

Zangbo Suture Zone; ¥—sampled locations
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HFREREPHWIEA W —RILE ST AR
—WERAETEERS XY EEN RS
EMMES R BEUCIAR BEFRSREPE
SR B REMN IR = K& 85T
la) BBIRZ BRI AW —RILESHHREN
RREFFEFRTH =8 —F&KT i XH THS
G — B o B (B, 1983 EARE,
1987; FA i B 16 X H 7 /5, 1993) , (B3 K B B
ZEMMEREABEAES TRARGEFENBEE
BREARZ FHEBEZ(FRERSE,2005) % B H WA

BETHBIEBERS,2006) . BARE —WHBELRES
WA TREPR, GHEHRZ A EHEPREER,
BHEARAMXBER P EHRGE (BKES,
2000), R BB =8 K ILEFIHFENZ
(BT BI%,1996). BFHFRRY, ZWARAKE
600 km, BIL FEL 120 km, B IE R E M RIRIE .
HERHBMERRUBERFE BESEAIRENEE
—HE R ER R AR (FEA 4, 1995, 2006), R A]
BB ity AR B B R B b 1 B S5 1B A b A T e AR
ZEEWCE L+ 25 FVL 3k HARIE L 5k /R4 1R A& AR
B EEEP TESRENFES T, 2E5AFTE
RPN RRERE T AENNEETRE
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MBEAW—BIESHILEFMNEE ELAZTR
A A RIS — ST 4E B e MU AR th B EE SR
B=FBHEMEZRAEE la), 5t HERZE BB
2 R M ERRHT THRARR .
1.1 BEXKES

BEXRAEM T RARE SRR EFFRE
), LA EL 48 76 249 100 km B 4% £ (& 1a ,N33°
13.213,E88°17.959) B A= , S AEM &K
EME R AR EIR RS N EZH N
4y B4 S B K I A EIFEPORZ RS kL
ABRAE BRKAMERES (E 1), ARMERE
BERHZRA.ERATATREER . R 5 RS
) (FE gL 5 S03-b66) , Fk T ELURLR —4F 45 R A8 Ak 45
W, EARBERILB I ME. BRFENRFESL,
BEALY . BaREGRAMET AL, 5 RD
BL@EMANGRR EREFEINKAOMERER.
RO Y EERRET MBS %,
1.2 BZXHKS

LHELRAMTHAY —RILESH PR E
la ,N32°12. 615 ,E89°16. 093" ), 2 &= H ., X
F.EEIBLKREER HAAESINHEERRS
HR—EMR T REASTHILER ELE, TRE
ERmE= S MEEE&R KH 1. 0~0.3 m,
MEFEHEY KA N £, B EER KRS RS,
AP EAERILBOHE . ZRBEFBARE. &
A EBDREE M, 2 B (B RL- (8] B 45 #y (FF i 5 - S03-
ba?7). BMREIERNLEEA, TR 5, AR
MRLMGRAFTE AR FTEAMKA BREAA
BLHakETREA . GF A MKRRML. BT Y

FEE KT ST .
1.3 BECERZRE

BAZAR XA TR A M —RILESH P
B BESRAE AR 10 km 3L A AL R M- A —
(HE 1a ,N32°09. 254" ,E89°42. 948') , R ™= .
BLL EBCAZREA SHEMZHEWZEM,
WA KILABRE KEFMERZTREBESEMX
R ABRSAEZRERE . ZRE XESAFLR
M3 . TERCIRZ R A B 8] bt (12 B o 0L LA S )2
BB 0K F (B 22) FIE G rE A (B 2b), K&
WA A SR TR EESEMP SBRE
YK A (EBIES%,2005) ., AANTHREZEN
(FEM 5 :S03-b52), TEF YA LT EEL MK
A EEAEKERBR BEHFEENA\LE. 58
#25%. RHEAMIHLVBREZRA EF AL,
HEA 0%, AT YEEREREYT MBS .
1.4 BHEWMSIENEAZRE

WA (Tosg) i FTHAB —RILESWE
%, AW B sk 067 oK 88 AR ol Bk DAV L IS A A LA
B, HBE MY 310 km®, IR A2 (1 : 25 TRk
1B, ZEAAMAKAARDE WS EYHEE
RARKEHEA FERE TS REBES R &M
H KA (Toag) B2 FE BT Al B &
MEME D% (E 1la). FEEMF (E91°49. 083",
N31°33.150"), TRRB LR BB AR M AR L LA (>
17m), P WK BB A i A Al XA (33m), X B
MALARTFREARDEEINDES. EEME
O, kLA TR RBFRET . EALMHETE L
BEERETRE AUARERMZRE, KBAME

-

B2 AWM —RIZESHFELCALREEX
Fig. 2 Basalt exposures from Tarenben village in Bangong Co-Nujiang suture zone
@- ZRESRERR (WO~ ZXRESHREENEGEMRXAR

(a)—Interbedded basalts and limestone; (b)—concordant contact between basalts and siliceous rock
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ZRE BITEES 190m, ARFAP=EENF
¥ = & 5 B & Tritoris sp. » Triassocampe sp.
Pseudostylo

sphaera sp. s Muelleritortis  sp. ,

Annulotriassocampe sp., Canoptum sp., Crucella
sp. s Praemesos atutnalis sp. , ’f SR RT BE N $L T #9
(237~228 Ma,1 + 25 JIARAHIR®) EHEE RIS
RET 2 HHnhAE K LA (S03-b82.S03-b83) . &
ARBEREW, KA—FCREE R EENRE
CRAKAASRDRBIA Q0% ), BAKRABER
R RAET BB BRI, M a (URFH B E R
B ETEBREN, FEAMTERAUKOH
Bl BB S GIATE. SIPRERE T #A R
f. Bl YA BKA MY %,

2 atrhEk

A MERERME, AN BETREPHE
AEXT B B B R A AT Ar-Ar I, MEC
AZRAEPHENT S TEA, 2RAH#TTHEA
SHRIMP U-Pb 4F . 734b, B Fi e X RA
HAHENTT FBTE MBETE K Sr, Nd, Pb i
EWRENK,

2.1 *Ar/¥Ar BB FRNE

BREACAr/* Ar B BC AR W 4 7E o E H#R
B2 B st 5 B[R] o0 38 b BRAF X B R AT SRR AT, B S
IR BIE MR R S i A E A (A E>99%) . R G
A SO T AT R L T BB A BR S R
8] Ky 2883 4r8h R4 FIEE N 1. 04X 10%n/cm?,
FE=Zh TFREWESR ZBH-25 B EH A
L HAREAER K 132.7 Ma, K B KR 7.6%.

HaRpERARMMBEABFREP. 50
BUM# 30 438, B4k 30 4. JRIE 4B R AE MM-
1200B &1t E#FTH, BN IRME R RE 8 HEHE.
A MR E R R B e B F S EEFHHEITREER
RE.KRKERE.ZEREMTHRTERMER
F.EZZEZEHKF :m/e = 40.39.37.36, 2 3/NF 6
X 107" mol,4 X107 mol,8X 10" "mol Al 2X 107"
mol, fFRE G BPHFFENTHREMERERE
18 1t 40 b B gt it i K, SO, fi CaF, e 3548, HE K.
(% Ar/¥ Ar,)c. = 0.0002389, (*“Ar/*Ar)x =
0.004782, (*Ar/*Ar,)c,=0. 000806, * Ar 233 W&t
HETRIE ;K FEHEEN 5. 543 X107 %a™ " FE4FE
BiREL 204 H. AISOPLOT BFEHEFE. K%
ATER, A LI MR WA 3 X FE (BR3C%,2002), 4

IR RRE 1 A 3,
2.2 %7/ SHRIMP U-Pb @l &

BEANERAEAENFENET F IHER
FHEH#HIT  RERESRES A (TEM, 417 Ma)—
EARENG , B B AR IR AR ST B T
ROERAL, BT R L BES R FBAR R L E B
AL AR A S B R e PRI R A e
TR ERR. %A SHRIMP U-Pb [ 41 7E
FP ] b R R 2 B BB 5 BT SHRIMP-I1 25 F #R 4f
X L #AT . R RN R 30 pm, R T REBKE
AREYEE P MEEIBEPHEE, WE TR P
SO RBETE 120 pm Y5 B 5 4040, B
A RF R IR % (2002) , B SLIPb & ¥ 5E
R RE 2 fE 3. BN BIEREM
2OPh/ 2T AE R MMACEF B EIRZ B R 1o, M ER
AR R, RAPPH/2U £, MRERITE
2 FIE 4,

2.3 Bk FRR

FuE B B L IR AR A R B 7= B 5 AT A AT
T3 P o0 2R R R F R A D6 B 4k, 43 B 4 BE AR
T 1% K FeO AIBEB BT, BK B 2K H S
EH 1000°CHT RTG . MEITE B B F M 5 LB R
Hrl i, U B SE SR IRV O BE X A R HEAT T
LE3R 4R 5 R A ICP-MS 3 8 , EL A 40 38 0 4 47
J5 ¥ T SOk Gl B4 ,1996) , AT EER F 5% .
BRI T X 3.

Sr-Nd [F] 47 & B o E #}5 B H BT 5 b 2R 4 23 B
FX BT IR AL 2 43 #7303 A0 R R MAT262 (83303
FAB A B AT 43 78 & 1IE Rb.Sr.Sm \Nd 3 & F [F]
LR BN E, ¥ Sr/*Sr fi*Sr/*¥Sr=0.1194.
N /MNd B Nd/“Nd =0. 7219 FF7EAL . {0 58
U 2 B 45 B BCR-1 A9 ¥ Sr/*Sr=0.704979 =11,
"Nd/"™N = 0.512555+10, MR BRM T E
., Chen et al. (2002), /A#FMBELE R E 4.

Pb [&] i1 & L8 B B 5% b 57 35 30 90 38 o 0 ) AR
MAT-261 B {43 #7, #3 K # & F§ HF +-HNO; %
fife , FIBS 738 #4543 B P, (U458 A NBS981 K # , i%
IXEFXT 1pg Pb B9 EHE B . *°Pb/*™Pb 2 0. 05%,
28ph /25 Ph K 0. 005 % ; ¥t B k7 NBS981 1l i, 45 5
7 2Pb/**Pb=2.162189 (R £ 0. 0027%),*"Pb/
26Pb = 0. 913626 (® £ 0.0059%), ** Pb/* Pb =
16. 891607 (IR 0. 015%) . TR IEL R ALK 4.
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Table 1 Ar-Ar dating results by stepwise heating for clinopyroxene of the Mesozoic basalts
from central Qinghai-Tibetan Plateau
BE R |(0Ar/BAD | (AP AR n | (AP AL m| (AL A F S A Age
CH (X10~2mol)| (Cum. (%) (+1oMa)
S 4E & E S AR % R (S03-b66) : S 41IER , W=298. 55 mg, J=0.010026, HFE =232.542.4 Ma
400 2.786 22,6174 0.0521 1. 4429 0. 0395 7.3312 0.6473 1.94 128.047.8
500 2.424 15. 7065 0. 0285 1. 2555 0. 0452 7.3769 0.3220 2.91 128.74+7.4
600 2. 834 9.9242 0.0130 1. 4678 0.0214 6. 1843 1. 6036 7.72 108.543. 6
700 1. 901 12.7393 0.0144 0. 9846 0. 0208 8.5614 1.5195 12.28 148.646.7
780 1.199 15.1931 0. 0099 0.6211 0.0170 12. 3252 1.4696 16. 69 210.242.8
860 0. 969 16. 0376 0.0078 0. 5020 0.0146 13.7618 2. 8205 25.15 233.242.7
910 0. 855 14.7734 0. 0031 0.4429 0.0137 13. 9016 2.7885 33.52 235.442.4
960 1.048 14. 6525 0. 0027 0. 5430 0. 0130 13. 8861 3.1720 43.04 235.143.4
1010 0. 99 14. 4462 0.0033 0.5128 0. 0132 13.5066 4.3620 56.13 229.143.1
1060 1. 945 14. 7070 0.0042 1. 0077 0.0140 13.5290 6.9143 76. 88 229.54+2. 6
1100 9. 380 13. 3540 0. 0064 4. 8589 0.0162 11. 8557 2.1545 83. 34 202.642. 2
1150 8.105 12. 9587 0. 0060 4.1984 0.0153 11.5312 3.3942 93.53 197.442.5
1200 12. 296 12. 2522 0. 0098 6. 3691 0.0199 9. 8674 1. 2895 97.39 170.244.8
1300 | 161.508 | 13.4080 0. 0405 83. 6600 0. 0267 7.8933 0. 8683 100. 00 137.445.8
FAW— BRI AH SR TR E (S03-b47)  HAEF, W=303.18 mg, J=0. 01165, Total age=115.4 Ma
400 6.918 33.2024 0. 0932 3.5835 0. 0634 5. 9287 0. 6566 3.70 120.547.1
500 7.766 10. 1859 0.0222 4.0230 0. 0299 3.9199 0.5235 6. 65 80.6+5.5
600 9. 399 8.6727 0.0143 4.8689 0. 0241 4.7970 1. 3035 14. 00 98.1+3.4
700 20. 530 12.0215 0.0219 10. 6344 0. 0595 6. 3430 0.7706 18. 34 128.6+7.9
800 35. 949 13. 6415 0.0312 18. 6216 0.0736 5. 8190 0. 8882 23.35 118. 0412
900 28. 944 9. 3797 0. 0165 14.9928 0. 0257 5. 6337 1.2120 30.18 114.745.8
1000 16. 039 11. 2804 0. 0185 8. 3081 0.0270 6. 4393 1.1390 36. 60 130.546.2
1100 56. 588 12. 6049 0. 0291 29.3124 0.0247 6.2217 1. 6849 46.10 126.242.6
1180 52.368 7. 2097 0.0133 27.1269 0.0196 5.3093 2. 6484 61.03 108.342. 4
1250 31. 800 7.5381 0.0107 16. 4722 0.0203 5.6225 3.5019 80. 77 114.5+1.9
1300 | 104.803 9. 9947 0.0279 54. 2879 0. 0200 5.8617 2. 8469 96. 82 119.242.3
1350 | 1072.025 | 18.2336 0. 1840 555. 3093 0. 0555 5.7911 0. 5647 100. 00 118. 0411
BB T m ARSI E R BALE A F="Ar/®Ar, HHGHHECAr 5¥Ar 9 HMHE.
@ S03-b66 (b) S03-b47
240 | . . 140 |
1 I
gzoo - —— =120 -H ]
[ s —
ind
= 160 [ F4EE = 232.5+2.4 Ma (20) g 1001
L ! MSWD = 1.16, &560.2%H)¥%Ar ® RIFER = 1154Ma
120F 80 F
80 J A L 1 1 i 1 1 I 60 1 1 ] I 1 1 I L
0 20 40 60 80 100 0 20 40 60 80 100
VArRHES & PArEREA

B3 BFREEPBPERTRE D BAMAREFLITE
Fig. 3 Exposure age spectra of clinopyroxene of the Mesozoic basalts from central Qinghai-Tibetan Plateau
(a)— B4 AW IEE PR TR E (B S03-b66); (b)) —HA M — R4 SH ZHEMR L RA iR S03-ba7)
(a)—Pillow basalt from Gaco village in Shuanghu (¥ S03-b66) ; (b)—pillow basalts from Duoma village in Bangong
Co-Nujiang suture zone (£ S03-b47)
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£2 HMAOM—BIESFECEERZRS (S03-b52)#H SHRIMP 445 R
Table 2 Zircon SHRIMP results of oceanic island basalt (S03-b52) from Tarenben village
in Bangong Co-Nujiang suture zone
ZO(:'Pbc U Th ZOGPb* ZOGPb/ZBBU 207Pb/206P 207Pb*/ 207Pb~ / 206Pb~ /
Spot Th/U +% +% +%
(%) |[(X1078)|(X1076) (X107%) (0+10) (£1e) 206pp * (230 8y
S03-b52-1| 2.59 162 59 0. 364 4.15 185.0+£5.3| 1294230 0. 0486 9.9 0.195 10 0.02911 | 2.9
S03-b52-21 2.72 224 88 0. 393 6.22 199.44+6.1| —86+£380 0. 0444 15 0.192 16 0.03141 | 3.1
S03-b52-3| 0. 26 138 40 0. 290 33.7 1,6114+39 | 1,715+25 0.1050 1.4 4.11 3.0 0. 2839 2.7
S03-b52-4| 1.27 425 277 0. 652 6.29 108.6+3.0| 3224200 0.0528 8.7 0.124 9.1 | 0.01699 | 2.8
S03-b52-5| 1.91 510 159 0.312 8.20 117.34+3. 3| 348%+150 0.0534 6.6 0.1353 7.2 [0.01837 ] 2.8
S03-b52-6 | 2.45 841 257 0. 306 11. 8 102.14+2. 8| —258+280 0. 0415 11 0. 091 11 0.01596 | 2.8
S03-b52-7| 1.34 536 337 0. 629 8.22 112.54+3.1| 2624200 0. 0515 8.7 0.125 9.1 | 0.01760 | 2.8
S03-b52-8 | 1. 40 814 758 0.931 11.3 102.142.7; —88+230 0. 0444 9.2 0.0977 9.6 | 0.01597 | 2.7
B :Pbe, P M0t BB AL HOS PR B 45 T 413, 2 B FPO4Ph REEE.
- (D)
l. | 5 spots
- 2 spots
g B Ma Mean =191 £ 8 Ma
- - MSWD =32
L 3 spots
F— 0 Mean =112.6 3.6 Ma
| £ MSWD = 1.9
Mean =102.1 £3.9Ma
100 um I MSWD =0.0
1 L ] 1 i L i
15 kv 4 nA 004 008 042 016 02 024 028 032
207p 235

B4 BIAM—BIEETHECAREZTRASE AR AEA SHRIMP 4§ M E

Fig. 4 Cathodoluminescence (CL) images and concordia plots of zircon SHRIMP dating for the oceanic island basalt

(803-b52) from Tarenben village in Bangong Co-Nujiang suture zone

3 THTER

3.1 FHK%

St HE 4R P RE A B 5T & B, HE A 8 /N L IR
EiRE 700 CHT, A RIBUH BB EER, I
BEREWELEGK 73.5 TR/ERTFH.Z2EE
£, 2004, X S B G R A A X ST BB R BOR
BREREST . REES Q96 F R RIS KB
AL 620C.,

£ 1A 3a B BHEMRTRE L/IER W
RESRENBRREFBRIK, RAERZPAFED
FE;FEETEANHARES TEEMXE R
AR IR (410~460C , #IR A 45,1999, BT
AR R E RIS T LA, ARG K IE S H0IR
ZREBRAEA N PREER (232.5+2. 4 Ma)A]
RARTEABEANERFR, FHEEXTRER

HIRERAP =SB,

F1ME 3D BR,ZHMCRTREEREAN
MWAEBUREE , RABBITFER ERERRERED
BERBRUBEZANEH#TIHE.HET 115.4 Ma
FINACE S i, 124 T B 3 B A R IE I Fig
SR, 5MEMNBLCAZRERENHEARCTIO
RER K,

BEBH Th/U HAE 0. ) MBI RFH I
R AR R E A R RRE , T T 555 3R AR
# Th/U B (<0 DBEA KA 228 5 AL B 4 A 1 4
I (Hoskin, 2000), % 2 fil 4 B, B 1A ZRE
T SHRIMP B4/ 4 B A A HHEW.FFH
H4~8 W AH Th/U (B F 0.31~0.93 Z[H],
BE KT 0.1, FHAXJLBSE A NERKAEH,5 0
SR MACE B A (107. 74 8. 1 Ma,MSWD=4. 8)
HATURET YERFR. EEEXREXRED
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(g B M B K 2 3K J2 R 3R 3K Isastraea helianthoides BRI MIEIE AR RARE MR R G EH +
(Goldftss) . Ovalatraea caryophylloides (Golduss) % R HA
Wobk P it — 5 B LA (B IE%,2005) .4 L
£3 EHERTHBPERIREEZAUERS (EETE. VGRBTE: X1079
Table 3 Chemical compositions of the Mesozoic basalt in central Qinghai-Tibetan Plateau

(units : major % ;trace element: X 10¢)

#R ’ EBEHRZRE BLARBZRE | B ER L RE M ZRE
=222 S03-b42  S03-bdd  S03-bd6  S03-b47 | S03-b57 | S03-b58 | S03-b64 | S03-b65 | S03-b67 | S03-b82 | S03-b83
Si0; 48.0 47. 48 47. 94 47.76 45.78 46. 46 47. 26 47.5 45. 68 34. 44 41.52
TiO, 1.81 2.03 2.11 2.28 1.26 2.05 | 3.18 3.83 4.12 2.58 2.78
Al,O4 13.16 12. 62 13.05 13.02 15. 68 13.65 | 10.36 10.50 10. 32 11. 86 14.22
Fe:O3 5.91 5.63 6.74 4. 61 4.87 7.13 6. 03 6.55 6. 64 3.72 2.71
FeO 4.05 4.82, 3.98 4.81 6.72 4.74 6.54 5. 96 6.47 6.77 9. 42
MnO 0.14 0.16 0.42 0.14 0.17 0.16 0.15 0.15 0.18 0.10 0.11
MgO 5. 06 5.57 5.14 6.82 6.22 3.89 8.51 7.86 8.6 2.39 2.54
Ca0 10.56 10. 89 10.16 9. 64 8.56 9. 54 9.56 9.12 9.34 16. 85 10.21 -
Na,O 4.15 4.21 4.51 4.14 3.91 4.72 2. 83 3.37 3.00 2.83 4.27
K0 1.84 1.26 0.98 1.19 0. 54 1. 86 2.20 2.13 1.84 1.63 0.56
P,0; 0.38 0.38 0.47 0. 45 0.25 0. 61 0. 49 0.55 0.56 0. 81 0. 68
R R 4.69 4. 94 4.18 4. 40 5. 65 5.33 2.55 2.52 3.34 15. 49 10. 81
LE 99. 75 99. 99 99. 69 99. 25 99. 61 100. 13 99. 65 100.04 | 100.08 99. 47 99. 83
Mg® 49. 30 50. 34 47.93 57. 82 50. 22 38.55 56.16 54. 42 55. 43 29. 83 27. 83
Se 27.6 27.1 26.3 26. 6 25. 8 14.2 25 25.7 27 16. 3 23.5
v 242 224 243 268 247 158 292 303 347 246 116
Cr 67.2 65. 8 63 176 115 174 450 423 422 35.3 98. 3
Ni 85.8 89. 4 69. 3 155 77.1 151 275 225 243 43.7 75
Co 47.9 52.3 54 51.5 42.4 38 54 46. 6 51.1 26. 9 35.4
Rb 19 12.1 11.4 16.1 6. 69 16.6 | 52.5 48.8 42.1 13.2 21.4
Sr 1000 676 538 593 340 418 116 142 162 578 773
Y 23.3 21.1 21.5 23.7 24.8 27 28. 65 31.3 31.1 34.2 36. 8
Zr 128 110 110 141 103 189 199 233 250 203 169
Nb 35.1 33.4 35. 6 38.2 20.5 | 58.9 39.75 43.3 48.8 46.7 43
Ba 457 345 215 47 144 | 592 358 360 443 860 149
La 28. 6 26.1, 25.9 35.9 13.2 40.5 30.8 42.8 42.2 30.2 32.4
Ce 59. 6 54. 3 54.3 74.7 28.7 78.2 72.9 96. 6 95. 9 68.8 60.5
Pr 7.3 6.6 6.6 9.0 3.8 9.2 9.7 12.5 12. 4 8.9 8.3
Nd 29.4 27.4 26. 9 37.1 16.9 36.3 41.2 52.5 53. 6 38.9 35.0
Sm 6.0 5.6 5.8 7.4 4.4 7.1 9.4 ' 11.4 11.6 9.1 7.6
Eu 2.0 1.9 1.8 2.3 1.5 2.3 3.0 3.4 3.4 3.1 . 2.5
Gd 5.6 5.1 5.3 6.3 4.5 6.0 8.1 9.3 9.6 8.3 7.0
Th 0.9 0.8 0.8 1.0 0.8 0.9 1.2 1.3 1.4 1.3 1.1
Dy 5.0 4.5 4.7 5.2 4.8 5.4 6.6 7.1 7.4 7.2 6.3
Ho 0.9 0.8 0.9 1.0 1.0 1.0 1.2 1.3 1.3 1.3 1.2
Er 2.4 2.3 2.3 2.5 2.7 2.8 | 2.9 3.2 3.1 3.4 3.1
Tm 0.3 0.3 0.3 0.3 0.4 0.4 | 0.4 0.4 0.4 0.4 0.4
Yb 1.9 1.7 1.8 1.8 2.2 2.5 2.2 2.3 2.2 2.6 2.3
Lu 0.3 0.2 0.3 . 0.3 0.3 0.4 0.3 0.3 0.3 0.4 0.3
Hf 4.1 3.5 3.6 4.6 3.2 5.7 6.7 7.5 7.9 6.1 5.2
Ta 1.8 1.6 1.7 S N7 1.0 3.3 2.2 2.5 2.6 2.1 2.2
Pb 4.4 4.5 3.7 5.2 9.5 6.2 4.6 5.2 6.3 4.76 8.62
Th 2.2 2.1 2.0 2.9 1.5 4.8 4.2 4.2 4.4 2.6 2.3
U 1.2 0.7 0.7 0.8 0.4 1.1 0.8 0.9 0.9 0.7 0.5
Nb/Nb* = 1.51 1.53 1.68 1.27 1.55 1.43 1.19 1. 09 1.22 1.78 1.71
(Th/Ta)pu  0.57 0. 65 0.57 0. 81 0.71 0.70 0.94 0.83 0.82 0. 60 0. 49
(La/Nb)em  0.85 0. 81 0.76 0.98 0. 67 0.71 0. 80 1.03 0. 90 0.67 0.78

. Mg® =100 X Mg?* /(Mg?* +TFe?+), TFeO* =FeO-+0. 9XFe;O3; Nb/Nb* =Nbem/(Thew * Lapy) 25 5% PM 3577 JE 15 #0847 a4k
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R4 EREBERBHERZTEAN Sr-Nd-Pb B RER
Table 4 Sr, Nd and Pb isotopic compositions of the Mesozoic basalts in central Qinghai-Tibetan Plateau
B 5 S03-b42 S03-ba4 S03-b57 S03-b58 S03-b65 S03-b67 S03-b82 $03-b83
& IE 5 8% t=115.4 Ma t=107.7 Ma t=232.5 Ma t=230 Ma
Sr isotopic compositions
Sr(X107%) 778.7 742.9 567.9 129.0 133.5 397.6 560. 8
Rb(X107%) 8.2 12.5 13.9 48. 3 41.7 13. 38 19. 40
87Rb/%5Sr 0.0303 0. 0488 0. 0704 1. 0739 0. 8950 0. 0964 0.0993
(®7Sr/%8r)m 0. 706988 0.705826 0.705812 0. 708602 0.708242 0.711915 0. 712062
+ 26 +14 +11 +14 +10 +13 +10 +11
(®7Sr/%Sr)T 0. 70694 0. 70575 0. 70570 0. 70505 0.70528 0. 711599 0.711737
Nd isotopic compositions:
Sm(X1076) 6.2 6.0 4.5 7.1 11.8 12.3 8.1 8.3
Nd(X107%) 29.8 28.7 17.4 36.2 55.0 59.3 35.6 37.9
147Sm/144Nd 0.1257 0.1269 0.1566 0.1184 0.1303 0.1259 0.1369 0.1319
(M3Nd/ N 0.512628 0.512628 0.512794 0.512766 0.512574 0.512576 0.512706 0.512664
+2¢ +10 +11 +11 +9 +11 +12 +9 +11
eNd(t) 0.9 0.8 3.6 3.6 0.7 0.9 3.1 2.4
(M3Nd/M4N) 1 0.512533 0.512532 0.512684 0.512682 0.512376 0.512384 0.512500 0.512465
Pb isotopic compositions:
(2Pb/2%P)p, 19. 81 19. 45 18.59 19. 05 18. 99 18. 81 19. 08 18. 64
(207Ph/?%Pb) 15.72 15.70 15.63 15. 66 15. 67 15. 68 15. 69 15. 66
(?%8Pb/2Pb) 39.48 39.59 38.74 39. 35 39. 37 39.19 39.32 38.92
(25Pb/2%P) ¢ 19.78 19. 43 18.58 19.02 18. 94 18. 77 18. 65 18. 49
(27Pb/2%Pb) T 15.72 15.70 15.63 15. 66 15. 66 15. 68 15. 67 15. 65
(208Pb/2%5P ) 1 39. 47 39. 57 38. 74 39. 32 39. 30 39.13 38. 85 38.70

H:Rb,Sr,Sm M Nd £FEARMMERBRNE. m ABWNEE; TREETFREENTHRE. RNEREARMT: (¥Sr/¥%Sr)r=
(¥7Sr/38Sr)m +3Rb/56Sr (2T — 1), A= 1. 42X 10" 1a"1;eNd (t) = [ (M Nd/ N/ (M3Nd/MNd)chur (T) — 11X 1045 (143Nd/M4Nd Ycrnur
(T)=0.512638~0.1967X (e’ — 1), (=6.54X 10" 2a"1; (M*3Nd/MN)1=(Nd/"MN)m~+ ¥Sm/*Nd)m X (eT—1),(=6. 54X 10712
a~l; (205Ph/201P)r= (206Ph/2MP),,+ 2381 /24Ph X (eMT—1), (1=1.55125X1071%a~1; (27Pb/2Pb)1 = (27Pb/?*Pb)y,+2%U/2%Pb X
(e2T—1),(2=9. 8485 X 1019~ 1; (208Ph/204Ph) == (208Pb/204Ph),,+ 232U /2M4Pb X (T —1), (3=0. 49475 X 1021,

3.2 MiERHEF
3.2.1 B#gZREA

B 4% k1L A SO, & B AL T 45.68%~
47.5% . B LR EZRE HEBERK TO, &
(3.18%~4.12%, F¥ 3. 71O FRB L& Ti ¥
RAHY QS HRESEEAE 2.37%~4.66%, 71
3.71%,Xu et al. , 2001; Xiao et al. , 2004), B8 & T
10 FERERMEZR AN TLHMECEY 3.22%®),
B4k A MgO B BB, N T 7.86%~8.6%,
Mg” ¥ Bl 7E 54. 42~ 56.16 Z i), & L E Ni.Cr
GEEEE (R 225X 100,275 X 1075 422 X
107450 X 107%), i R A Z R A R H (Ni=300
X 107¢ ~ 400 X 107%, Cr = 300 X 107°500 X 107°;
Frey et al. , 1978; Hess, 1992), iX $L451F 35 B 05 42
KINEERET BEENEHEE  AREASFERR
TYRHABER. RASORERIEE BN X
Ly 25 4% 25 B 4% (Nb/Y-Zr /TiO, B #E 47 3 i, 1€
EAUEBBEZREE D,

BEZRATL Eu 2% OEu=0.97~1. 01O %

HERAEREHENFRKR GBS RER. HEH L
TEHEEE[(La/Yb)n=10.2~13. 6], 3R B A
PRtk REE N TIRBILE TIXRESEBRR
PRt E R A 28 (B 6a) . 7E 5 4 H 8 b v 1k ik i &
@ 6b), BEEZRAHEESE Nb.Ta FTE, W0
Nb B H B (Nb/Nb ) F 1.09~1.22(F 3. &
Ht, Bz RAEEA SR FEME OIB(Sun et al.,
198DABI RN E R X, 5B BREME L RS H
b, M4 2% A B B 4 Nb.Ta,La.Ce.Nd.Sm Fl Eu
ZILE (HE 6b).

2HEHEXRAEHEBMYIGE St AAMLES A
0. 70505,0. 70528, (Nd (t) 4> 5| & 0.7.0. 9, %) %4 Pb
[&] ff & 43 Bl 2 Pb/**Pb=18. 77 ~ 18. 94, *"Pb/
24Pl =15. 66~ 15. 68. 2 Pb/?Pb=39. 13~ 39. 30,
7 Sr-Nd R EHAE L, BT RABREAMNTE
— 2 R HED) 2 P (B 7a) , 7 Nd-Pb [RI{; & A
XEEWE D), EEXRERESTHREGTXREM
Bl & ¥ MORB (Mahoney et al. , 1998; Zhang et
al. , 2005) 78 B 2 4, 3 H Bf & i 2 5 B b 3 ke 4%
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Fig. 5 Nb/Y-Zr/TiO; diagram of the Mesozoic basalt in
ntral Qinghai-Tibetan Plateau (after Winchester et al. , 1977)
O—84; A—$8; o—#{4x; O—BHES
[J—Gaco; A—Duoma; <>—Tarenben; ()—Changbuluoma

B AT ZREXu et al., 2002, 2004)F H ¥R
i 4 % (Mahoney et al., 1998; Zhang et al.,
2005), 7EXPb/X®Pb-2¢Pb/*Pb,**Pb/**Pb-**Pb/
204 ph fE KB F(E 7c, 7)), BEZREUEBK
27ph /24Ph . *"Pb/***Pb LW {E T AL F 7 B B ¥ MORB
Z b,
3.2.2 SBEZRE

£ ki & SO, & & F M F 47.48%~
48. 0% ., M FXRAERSTEEN, H TiO, & &
(1.81%~2.28%,%1 2. 06 %) B BIK TI®B 1L &
TIZRAMYWNEBREBEZIRE. 2B kLA
MgO & B &, i+ F 5.06%~6.82%, Mg” i Ml 7&
47.93%~57. 82 Z[8] , M &L &K Cr.Ni & B HRIK
(43 Bk 63X 1076176 X 107° 1 69.3 X 1075155 X
1079, HEMTRAZRERERE ., XERFLERY
L KUEEZTTHEMEMA . LB ASER
BT Y EE R, Nb/Y-Zr/TiO, BB REH
KA BEEZRE (E 5,

ZHZRAEREMMIE Eu R % ((Eu=0. 98
~1.06) , KHAMKASTBHERIEAANHR, £28BZY
RAE—-THREZERFMER HREE §EBMEYb=1.7
X107, 1.9X107) BB X BEXBREFEAMA.
ZHZREWEES£ LREE,  (La/Yb)y 24 F
10. 2~14. 0, B 4% REE 4 X% 3 FF WK , (5 BB R
GArdEfk REE ik 5 5 R ERE X RE KRBT
(F 6a), ZHZRAE Th FEMMC.0X107°,2.9
X107, HE E% Nb.Ta HuE,. 1 Nb R HEIER

(Nb/Nb* )+ F 1. 27~1.68(F 3), 7EJR LA I
AL R B _E (B 6b), 5 F M OIB M E B R B ik
ZRAME REZEBZREANHMBCRENFE
RIEBEAELSEREBEZXREERTGERTER
Bt (Nd—>Luw) g AT, A EAR# Nb,Ta,Nd,Zr,
Hf Wi AR FRFEM OIB #IK/E & Ti T A (B
6b),

HMHEZEZTRAEFERMBG S RIAE SR
0.70575,0. 70694 ,eNd (0O} 0. 8, ¥ 4F Pb R &
43 Bl 2 Pb/? Pb=19. 43 ~ 19. 78, %" Pb/**Pb =
15. 70~15. 72, 2Pb/?*Pb=139. 47~39. 57, 7 Sr-
Nd R BMXE L, Z2EZRER SO TR T2
HFIH S — R Z R (B 7a), B8 5 S03-b42 FHEHY
WG Sr R R LLE T 8 5 MASEAE L. 7£ Nd-Pb
AMEMEAELEM@E D, 2 ZRARNEERK
°Ph/*Ph LLE M B S THEHNZREMEEE
MORB i Bl z #h, B B % B oy A= AR f i b 35 g 42
A VT ZRAMB AL A gL REE X Rk
M5t 3 B 7E 2 Pb/% Pb-"Pb/?* Pb, *® Pb/?* Pb-
Y5Pb/**Pb #H3& B £ (B 7c, 7d),

3.2.3 BECAZRE

T REZEQODBRRETELAZREN
OIB B BRI E . XEHEREERBHNHE
HERILZHHE . X P B A K ILE SO, &3k
F 45.78% ~46. 46 %, B X R AR, K TiO, § &
(1.26%~2. 059D 5B X RAEMY, WHBMKT
RBILE Ti ZREMEBEREZXRE . B{LA K
WA MO EBMHEBIERE K,/ F 3.89%~
6.22% ,Mg* 4L T 38.55~50. 22, HH & ILE Cr.Ni
BEEMBMLGHFIH 1156 X107°174 X 107°F 77.13
X107°151 X107 H 5L BT REEL, FEER
BOAKLEZT THENEBA . BAEAEE
BRET YRS ELER. Nb/Y-Zr/TiO, Bt —#+
fEREBCAKDERBBEZRE (E 5.

BREEZRBW 2HBLCAZREEMRERT
AR MEITCR AR, Wk & S03-b58 B B B 4£ 52
T EL(La/Yb)y=11.8], ¥ & S03-b57 #y (La/
Ybin ELAEACH 4. 2, (B EMTHER — N FERF A,
B 75 J5 46 3 08 4R v L ik B 1= (B 6b) , AR E 4 Nb.
Ta FEGBRTE BERAMETREENWLIER
BEX,BIERTEESE Nb.Ta & LREE 4, R
AKEELATHTFEREREZIRE . 5EUKHHK
BULREENFE, SATERFITH LA EKH
XMERARBEEFREIEMRBEENARR, KA
HRATESHAERBERPFREATHEE LSRN T HM
BICR B I8 Y R A 43 A % (L JE ST .
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Fig. 6 Chondrite-normalized REE patterns and primitive mantle-normalized trace element spectra for the Mesozoic basalt

in central Qinghai-Tibetan Plateau.
FROBL B T 46 08 AR A B 0 5k ) PR T R U A B AR FE A OIB ${E (Sun et al. , 1989) ;B ILE Ti TR &
(Xu et al. , 2001; Xiao et al. , 2004); ERERBELRA®)
Data for chondrite and primitive mantle-normalized values and plotting order, representative OIB data are from Sun et al. (1989).

Emeishan high-Ti basalt (Xu et al. , 2001; Xiao et al. , 2004). Hawaiian alkaline basalt®

EENNT 2 HBILEZRAR Sr-Nd-Pb [F
£ 40 AL, B & S03-b57 MW E Sr FIL K th{E N
0. 7057, M #E & S03-b58 K AE M IN#K48 Sr AR
. 2 RS e (OB R 3.6, 31 Pb/*Pb,
27Ph /2Ph F12°Pb/?*Pb [ % Lk (&4 5 K 18. 58.
15.63.38. 74 1 19. 02,15. 66,39. 32(F 4), 7E Sr-
Nd [ ZHEE E A5 S03-b57 # &M TR FHb
BHESISE — R R Z W (B 7a) , 7£ Nd-Pb [y E 4
KE EE 70) 85 S03-b57 BB THEHTZXRA
7y 2 B 79 B % MORB {5 B 4, # f S03-b58 i
Fity E R VG EN ¥ MORB 15 B 2 41, B 188 8T
BHARBBALTEEE S2VITRENREAE
T B o e 4% 28 4 X, 727 Pb /2 Pb-"°Pb/**Pb.
28Pb/**Pb-**Pb/**Pb A X B L (B 7c, 7d) WL
BIEPBE,
3.2.4 EWMEDEMAXRE

EMBONHRERSEPREN 2 4EMA
(Tesg) KA, MEREIRE & RKE S
9 10.81.15.49%) , AT FEH B /R KH SO, & &
(RO, XENXTREMAUKEN TO, § &
(2.58%~2. 18U HFFIE . AI—TREEENHW
MgO & BEARMR (4 51K 2. 39.2.54%0) , Mg™ 4 5 K
27.8 # 29. 8, M AL E Cr.Ni & & R 451K
35.3X 107°~98. 3 X 107¢ 1 43. 6 X 107°~ 75 X
107%) X AR AE RN K LB KA T B 3E M

WO BREOSEERT YNBSS, 7 Nb/
Y-Zr/TiO, B, EmaA kA RBuEZTRE (B
5,

MAEMHAZREEMNTR LI TEETERS,
La 4} 5128 30. 2 X 107°F1 32. 4X107%, & £ LREE
LLa/Yb)n= 8.4~9.9], HEMMIE Eu % (SEu
= 1.06~1. 0D RPEERRT YA BT BPAF
ERRKONDBEREMNRKANTEERIERAIH
2. HREE R BXFEHLXUTEREBHEZIRE
W70, RERI TR EEERTREME OB
[(La/Yb)y= 12. 3;Sun and McDough, 19897, % 1
TLREXMFEFFWETIRE LR Ti ZRE . EREH
AR EL R E (- ), EMYEEBH R T
Z,INb FHESER1.71~1.78(F 3), IR BR
EERRBELXREER -, UBMKK Zr Hf F
EmARFRAEEMHES XRAE (Sun and
McDough, 1989) Flllk J& (Ll Ti LR .

P 2R A MR Sr R AR HER S,
4% 51k 0.711599,0. 711737, ena (2D 43 B K 3.1 0
2.4(F 3), HiE Sr FEfM R HAEMATGE S KM
B Bk B8 ih 52 B IR ¥ A 3% (Yogodzinski. et al.,
1996), A ENMBKRTEAEREWELRESN CRE
B CaO &8 (45K 16.85.10.21%) ., 2 HHEHB
45 7°°Pb/? Pb, " Pb/*Pb F1?*Pb/**Pb [d fi £ I,
A5 K18.65,15.67,38.85F118.49.15. 65,
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Fig. 7 Sr, Nd and Pb isotopic correlation diagrams for the Mesozoic basalt in central Qinghai-Tibetan Plateau.
¥ #ER B . Old Western Indian Ocean MORB, Old Pacific MORB, 4§48 % B2 F1 B8 B4 VL B W8 1) 2 4 45 (Mahoney et al. , 1998); #1B%
iR, ST EREXuet al. , 2002, 2004); REHIEEFTEA (Hou et al. , 2004); EHFRIKTE CHER, 2003). HAEFSRE 5
Data sources: Old Western Indian Ocean MORB, Old Pacific MORB Tethyan basalts and Yarlung Zangbo basalts (Mahoney et al. , 1998);
Mian-Lue north ophiolite, Jinshajiang basalt (Xu et al. , 2002, 2004); Gangdese adakite (Hou et al. , 2004) ; Qiangtang adakite (Lai, 2003).

Sample symbols as in Fig. 5

38.70(F 4), BT E/KMERBEBRE THIRSE, K
Sr-Pb Ffi ZW A EEHARERE L.

4 e

4.1 EXHAHMHUEERERENX ‘

A AR B, F AR pr R e
RO N EARECERFEEEANI R
(Pearce et al. , 1973; Floyd et al. , 1975), Bk — 1L
MRFETEUHER BEAERN -
RE MRFFAENEA > TRARXENHEITE
ZH AR MR EFERETLGETS —RIE
& B AL 1 ) B B 8 R 51 Ok (Rollinson, 1993; Helo
etal. , 2006), FFXF AR, BATX B EZRA
AR K LA A R s BR Ak 2 2 51 B a0 2 X Nb-Zr/

4-Y ., Ti/100-Zr-Y X 3,Nb/Th-Nb #1 La/Nb-La B
BB OFHEAXLETHHITRE ko
AW RWEREEPEPAERZTRERIEREH
EER.

EAHRFY,2X Nb-Zr/4-Y = £ B f# 7] LUR
BIHBWALRAE.EMORB U Kk LMK R &
(Meschede, 1986), 1 Ti/100-Zr-Y X 3 = K ## 7]
DAERHXaBRHAZREMEELBRNZIR S
(Pearce et al. , 1973; Rollinson, 1993)., Z=HIE )%
(199D WARWERR , ML KA EPHFXREM
T XA BT AR % A A Nb/Th-Nb #1 La/Nb-
La EIf% R 5 k.

BT L ERAL 2 TR EF R SR PR, Tt
B =& XU R4 X RS IR E A %R



5% 94

KRB BE F R E PP AR OB B R AR FERE BRI RS FIE

1323

2xNb

Ti/100

Zr/4 Y

L0 aaeal i L1l

0.3 0Ll 1

1 10 100
La (x106)

Zr Yx3

100
@

™ T v 1T

10

Nb/Th

=TT 1T

11 aaeyl 1

111yl

0.1 s eainl
0.1 1 10 100
Nb (x10-6)

B8 FEEIEPEPAERL AT SRR M8 35 5 51 B 7

Fig. 8 Tectonic discrimination diagram based on immobile trace elements for the Mesozoic basalt in central

Qinghai-Tibetan Plateau
FEE 8a (Meschede, 1986)H : AlI—HABM LT RE; A2—RABBEZRE - RABRLXRE; B.E—MORB;C— AR X RAE + k1L
MERE: D—KRILTWEZ RS +N—MORB. 78 8b (Pearceetal. , 1973)H: A. HHEZTRA; B.MORB+HMAT T RE+ERKEZTR
#; CRIMHEEERE; D—HRAKRE. E e fEsd (Li, 1993). REERER, AXRBEUEFRREFHFERZRERFTRAN

BERRREFEGNE. BRAFSFRES

In Fig. 8a (Meschede, 1986): Al—within-plate alkaline basalt, A2—within-plate alkaline basalt+ within-plate tholeiite; B. E—MORB; C.
within-plate tholeiite+ volcanic arc basalt; D. volcanic arc basalt+N-—MORB. In Fig. 8b(Pearce and Cann, 1973): A—calc-alkali basalts; B—
MORB +-island-arc tholeiites + calc-alkali basalts; C—island-arc tholeiites; D—within-plate basalts. Fig. 8c and Fig. 8d (Li, 1993). These

diagrams illustrate that the Mesozoic basalt in central Qinghai-Tibetan Plateau analyzed in present paper have strong affinities with OIB. Sample

symbols as in Fig. 5

HARRAZMEBITRAEMBLCATRS . Hib
BRUEFMERSIRE LE Ti ZRAHL, 5B
EREZREHL, XA FHE A, X BRI
YHFRGERBAERERENSHpTRIEK, &L
brE, TS RBTE 2XNb-Zr/4-Y B (& 8a) % £
7£ Ti/100-Zr-Y X 3 E & - (B 8b) B #E Nb/Th-Nb
1 La/Nb-La B F (B 8c, 8d), XA RZT R
EFHETERERTSHESZRELVNRALES
=

B3 B4 (1996) Xt FE HE A5 A — DU b X iy .

Bt fpg =& 4 KL EFRER, XL K ILEKH
HiL#EES MORB AR E S, KILTESI R 4E
LG T A BRI R Rk AR IR AR IR . AT
XEREMP =S H G THIESE ZTRE, KR
RS HRM . AFRM®KE LR Ti XRE
B S5HlEd—aABMEE/ERAE R Xuet al.,
2001; Xiao et al. , 2004) ,ME BB THE AR T &

- AE. Bk, BOTA BRI B, =B

MR RAES®E LR Ti LRA ZFHHE
HEAHESERRBEZXR A Z N ERE, BRHE



1324 &

it 2006 4F

ZRARFEBME &G BH 5 (5 0IE L X F 4 4
AIRESR B T #72) . X R 15 150 7T BE & A= 7 YR BT il 3
ProH B A X A B3 BR 58 B LA B 0 A B B R A B
BIREE, AR DA TS B R A KR AR5 il
ER, AR SR E TR AR —RE R
S, BN SEZTNRANBA LR
Y3 A B R B X R A (N-MORB) T 1
Z PR WIS BL(OIB ED XA .

HEBH B A I X 0 4H 3 B O SRR R
B MR Z R A MR AR 2 R, 7E AR il & Ay
EBMAMAEARBMITBEEKAARDERERR
B RD A F R VR RD B v FR 2 L B A W R B K A D
YIRS B IKAES (1 s 25 TTIRME®) . XMEAAE
HEARTHESHETHRFFESZRAM LR
BT UUAR ) CAn Bk BR £ I RE R ) 4 L — T 4 H A
ALEREMA TR A BRAER OIB B i BRIk 247
fE, BRI REHERRTHEESFE, BEEEFSHR
BRI 0 4 O — B T8 AR T B A — IR Bl 45 26 5% A 1R
EEAN® , HEHRAT bk S, B I i OIB
RZRABRATREE BT LR — AT TUAR Y O B
KA R THRE TR H5ERER
MR AWMU ERAT R R, Pl =& X 8
MERELRTRMRE, K-S HRABTREL
SFBUPE W VL 4% A R S LATIR 2 7 A
—RFRFR AT BHES,2000) IR ENFE
#ZIFE

FAAMMBERE, B A MK AR LRE 2,
MRZRE ZRE S RERE BRKE BX
BOE B A R B A 4 8T SR B 78R R A T
KES BAEHEFTRA, FEHZREMRREIH
Yy (AN K8 FRE A B Fp AR 4r 4, 3 B R 3k AT
RERE HEEMKEEHEE™H A 2a, 2b), 1
REREESABREYB KA S EMTBES,
2005) R E AT RE M T A F F AW HEAE K IR
IKHE AT FEL DX, th R & PR FERE AR
ZURERAEMOIB XN E. B, BITAR B
AEXRAMEBEZRAEARTHRE LR Ti XRE
2 F B B R MR R A 8 BRI 4F 5 & OIB
BMZRE + RRANERUBRYHE, R ERER
HERTFUESARKRNESHE, WKL
BAWHNREEEHPBE (KA 110Ma) B {- 4
ZHEGZREWHE BN, KU PELAH—
WL M RBIRHE T, T RERS R BE A W — IR VL
#5092 A B ) B B T AR Bt — B S R

A KR EBIAR CF R %,1973; B %5, 1983,
1997; M ¥ # % ,2000; Yin et al. ,2000),
4.2 BREREEX

OIB # % A K M IE B AL, W X B3k 8 i
AL | B B A A b 8 R b 5T 4 A TR o A 4 4 B9
TUER (R W, 2002) , B G, B 4047 5 i JE 3 o
ARZREWHBEXER, FLEE AR
Y BRI . Neal et al. (2002)IA 4, 2 IR T Hb 18 #4
HEKZRA,H(Th/Tadem. (La/Nb)py tLEH /N F
1. NE 9a ] LUE &, A IR 2 B 5 A B g
B b 5T ) B R G i T VL A AL X R A R
25, 2000 . BEERBHETRE M ZRE £1E
B AN T (Th/Ta)en<<1 1 (La/Nb)en<<1 #7E [
P, T — #4232 2 #b 75 R §¢ 5 Rajmahal T R A
(Kent et al. , 20000 W B B &P LT, RAXH
A EAE AT L3R A RO R 5 X R A R T ) R 3T
. AW RBIR IR E A . £ RIE{ 4 OIB
BZRE, HEAB (Th/Tadem. (La/Nb)ey HL{E/NF
1 A GGR 3D SN T RZIKEMEY
BB X (B 92), RA\RXBEXRERAEZ IR
R AU EE OIB X R AHNEAHEMNESH
(La/Nb)ey HAB (0. 9~1. 03) , B /R HATHEE R T —
ERRE T YRR S,

B SR (Th/Ta)em-La/Nb) ey B 0] LLA 3031
F08 IR A R TE TR I M 5T A R, B X R B
BT 5 A B g (SCLMD B 5 B RE R . Ak, &
i1 — 25 # A Nb/Th-Ti/Yb B &t 17 447, B K
XA ENBREREREEATZIMTRAEETH
B BB A R R W X RAE TR YRR T
A P O R A0 TR (Li et al., 2002; Zhu et
al. , in press), M 9b AT LLE H, W& XA
BRERRELE TiZREX  HELT —FRLEF
A [ T 355 W) BN B e, 3 — 25 IE B U8
BZRERARZANT -EBETHEYENIE
g, XMELSEE LS TI ZRAFEEEM, KEB
SEQCODWMERTHRFE T FTHEYHE. SIUH
B X RAEE X GE B A R, 35S .
BRAB—RBRIEAHELHEEE{- A OB RZTRE
BAHMMEEMN Nb/Th L, R S0 TEBEER
HZ A MORB gor & 2 (B 9b), HFRE B
AT EAEMEYREMANEE XFHHSEES.
Ok T & A BY R XS ZRARHEFERSH
B .BRARAFER T EAE, X 58THWEHE
BINRR—H K ; @X e XA MR E 77T LA



BoM

RFIRE B FF IR OIB LR ARG FR % HBRb 3 B Ho A v 3R 48 1325

A /AR SRR BT E AR AR S A
SRREBS A FEREER B 4H S (L MORB R
2, RA R AR /A SE LA IEPHET
HEFZHRREDIEY FE, X 5HE TR Nd [
MR BOHEGEREFERNMETEREENFARE
—B;OXERZH T HERBLOZ BT &
W B B0 R B RS BT T LR SR AR R R
150 D R o A A 0 U X R
BXamER . B PE=FBHEINAX
RAE B ERE (S03-b42) BT RE R 4 T 12 1E i
/KRR E IR PER K Pb A BB A G
FIRRFBHE XRFE . 5 HER , W T RAE M
HERQgZEHERZREMBEREGE DA LTI
&I ZRE M BN A Xuet al. , 2004),
ZHEANH Pb AN EHAREHELUEGTEETLL
., CAHHMBTRRAEESRE,1998)  F K=
BHet, EEBE A TS 7°£4; B A EtaT, KK
W Fibs 8.6 RREHEMRX B A RAEH S
B ERAPED LS 14. 52 Fiss 5 E i
(AL %6 19. 7°) By oy 45 B H03E (FE %) %6, 1998) , AT LA

30

0.0 L

0 1 2 3
(Th/Ta)PMm

HEMPE A —RILE AW R A E i m X TS
15°~20°2 6], XEH, BiLRFHR =B EHE
X R A A B — R IR A, H O B E
BB EHERN “Dupal”’ B H R . IR XA MELR E
W, AR ARATRE B E S X P AW —B T
BEWH P AR RIT AR EE “Dupa "R ¥ . &
SCHRAG Y AT F] R 8w RS IR P B A X e
B A AR E N PR =B U TR
MEREHEAM BRI EEFHESTRAYUS
“Pb/*Pb H.{H N4FIE (>18.5,% 4), LA Nd-
Pb.Pb-Pb R BMXE L, EMIAEEEEERE
BRI G E ) BLE VI ERAME A E i
Hug kg sgs, M Bt S0 F & B 876D ER
MORB ¥ Bl 2 41 , 15 7T 8 I 75 3 26 o A 18 % 28 B
R A FF R BT 308 N B 4% B 2 3R “Dupal " 53 5 , 3 Fb
BEREFSHBBEEMNEYS.

B R RN SRS/ RERETRE B
KEBEREREMBEXERME L SHAEE
Y P LS HAEHE R E XA,
BRI U, B4 BN B ¥ 308 19 “Dupal” 5 % 18 7T B 4k &

B9 FMEEPEPERTRA BT IRRH 5 B %

Fig. 9 Discrimination diagrams of crustal contamination for the Mesozoic basalt in central Qinghai-Tibetan Plateau
(a)—(Th/Nb)PM vs (La/Nb)PM E#& , ZEBER . FEEETBPERTR AR A ERMATRERKX; (0)—Nb/Thvs. Ti/Yb B, &
AEROMEEXTRERAFEREILE TIXRE FEXT -MEFHARN TR EES MRHEMAZRERSABEERERER
RE MEAZMEEZREMBLCAZRERAMTERRBEZRE S MORB Z [, HIEK IR K18 (PM, Suneral. , 1989); &
73 P 168 (SCLM, McDonough, 1990); N-MORB, N-MORB (Sun et al. , 1989); UC.MC.LC 4 F{{ 3% £ I, I F1 T #F #15% (Rudnick et
al. , 2003); KRZ a5 IRY (URB)#) F3 # 55 IR It (MRB) B Rajmahal Z % (Kent et al. , 2000); BB ILE Ti. K Ti A Xu et al. ,
2001; Xiao et al. , 2004); EERRP X R A HTBMEREREZRE HABDBEEE . #AFSHES
(a)—(Th/Nb)PM vs (La/Nb)PM diagram, showing that the analyzed samples plot within the uncontaminated field. (b)—Nb/Th vs. Ti/Yb
diagram, illustrating that the basalts from Gaco village plot within or close to the filed defined by Emeishan high-Ti basalts, and a well-defined
linear trend towards lower crust is noticed, and that the Gajia Formation basalts from western Nagqu basin plot close to the field of Hawaiian
alkaline basalts while the Early Cretaceous basalts from Duoma, Tarenben villages plot between Hawaiian alkaline basalts and MORB. Data
sources: Primitive mantle (PM, Sun et al. , 1989); Lithosphere mantle (SCLM, McDonough, 1990); N-MORB, N-MORB (Sun et al. ,
1989); Upper crust (UC), middle crust (MC) and lower crust (LC) (Rudnick et al. , 2003); Unmodified (URB) and modified (MRB)
Rajmahal basalts (Kent et al. , 2000); Emeishan high-Ti, low-Ti basalts (Xu et al. , 2001; Xiao et al. , 2004); Hawaiian tholeiites (HTB),
Hawaiian alkaline basalts (HAB) and Deccan Traps data*. Sample symbols as in Fig. 5
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Identification fdr the Mesozoic OIB-type Basalts in Central Qinghai-Tibetan
Plateau: Geochronology, Geochemistry and Their Tectonic Setting

ZHU Dicheng?, PAN Guitang”, MO Xuanxue”, WANG Li&uan” , ZHAO Zhidan?, LIAO Zhongli®,

GENG Quanru”, DONG Guochien?
1)Chengdu Institute of Geology and Mineral Resources, Ministry 2 f Land and Resource;, Chengdu, 610082
2)School of the Earth Sciences and Resources, China University of Geosciences, Beijing, 100083

Abstract

Rock-type, tectonic setting and nature of mantle source région for the “so-called” ophiolite in central
Qinghai-Tibetan Plateau is poorly understand at present. We present Ar-Ar dating of clinopyroxene, SHRIMP
zircon dating, geochemical and Sr-Nd-Pb isotopic results for the basalts from Gaco village in Longmu Co-
Shuanghu ophiolitic mélange zone, Duoma and Tarenben villages from Bangong ‘Co-Nujiang suture zone and
western Nagqu basin in central Qinghai-Tibetan Plateau in order to constrain their age, tectonic setting and
nature of mantle source region. Present data show that the basaltic magmatism in Gaco village, Shuanghu
occurred in the Mid-Late Triassic (232. 5 Ma) as indicated by the Ar-Ar dating of clinopyroxene in the basalt,
and that the basaltic magmatism in Duoma, Tarenben villages in Bangong Co-Nujiang suture zone may occurred
in the late of Early Cretaceous (~ 110 Ma) indicated by the SHRIMP zircon and Ar-Ar age, which is
consistent with the fossil ‘constraint. The Mesozoic basalts exposed in different ophiolitic mélange zones have
OIB affinities rather than MORB-type in composition, in which the geochemical features of Gaco basalts are
transitional between Emeishan high-Ti basalt and Hawaiian alkaline basalt, the Mid-Late Triassic basalts in
Gajia Formation from western Nagqu basin are closely geochemically similar to Hawaiian alkaline basalt and the
Early Cretaceous basalts in Duoma, Tarenben villages from Bangong Co-Nujiang suture zone are largely
comparable to those of Hawaiian alkaline basalt. With consideration of geochemical constraint and sedimentary
sequence, we propose that Gaco OIB-type basalts may form at a rift setting constructed on accretionary wedge
rather than an intra-plate on oceanic crust, and that Gajia Formation basalts are probably erupted at a rift
setting on continental shelf-slope floored by intra-and fore-arc basin sediments. Duoma and Tarenben basalts in
Bangong Co-Nujiang suture zone are interpreted to have formed in an oceanic island setting , which may indicate
that the Bangong Co-Nujiang oceanic crust is still presented at about 110 Ma, implying that the closure time of
this ocean is considerably lag behind the Late Jurassic-Early Cretaceous proposed by previous works.
Geochemical signatures indicate that crust contamination and sub-continental lithospheric mantle material played
insignificant role in the generation of the Mesozoic basalts in central Qinghai-Tibetan Plateau, it is therefore
possible that the Nd, Pb isotopic compositions of some relative fresh samples can be used to represent the
characteristics of mantle source region for the Mesozoic basalts in central Qinghai-Tibetan Plateau. The present
available data show that “” Dupal” anomaly is likely not presented in the Mesozoic Tethyan mantle beneath
central Qinghai-Tibetan Plateau at that time according to the high 206Ph /2P ratios (>>18.5). However, this

observation should be further confirmed when more data are available.

Key words: geochronology; geochemistry; tectonic setting; Mesozoic OIB-type basalts; Dupal anomaly;

Central Qinghai-Tibetan Plateau
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