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Abstract The Lhasa block of Tibetan Plateau is one of the most important regions in revealing the collision between India and Asia.
The entire processes of collision, from the Tethyan oceanic plate subduction to the subduction of Indian continental slab, were all
recorded in the collisional and postcollisional igneous rocks in the Lhasa block. In this paper, three types of collisional and
postcollisional igneous rocks in Lhasa block were discussed, following the identification of three main geochemical reservoirs in the
lithosphere beneath the Tibetan plateau by viewing the updated Sr-Nd isotopic dataset. Three diverse geochemical reservoirs could be
identified by their Sr-Nd isotope features; (1) the North Tibetan Plateau Geochemical Province ( NTPGP, ¥'St/*Sr = 0.707101 ~
0.710536, gy, = -2 ~ -9, £, = 0.7 ~1.3Ga), which has a stable, homogeneous reservoir since ~42Ma, with a narrow range of
isotopic ratios, as revealed by the widely spreading potassic rocks in Qiangtang, Hoh Xil, and West Kunlun belts; (2) the Neo-
Tethyan mantle reservoir represented by the remnant oceanic lithosphere preserved in the Yarlung Zangpo ophiolite, with a range of
¥8r/% St from 0. 703000 to 0. 706205, and a range of £y,from +7.8 to +10; (3) Himalayan continental crust component revealed by
the basement and granitoids from Tethyan-, Higher and Lesser Himalayas, having the highest Sr and lowest Nd isotopic ratios among
the three reservoirs mentioned above, and relatively older Nd model ages (g4, = ~12 ~ 25, ¥St/ *S$r = 0. 733110 ~0. 760000,
toy = 1.9 ~ 2.9Ga. ). Based on the proportion and interaction among the above-mentioned three geochemical components
(reservoirs) , three geochemical types of collisional and postcollisional magmatism can be recognized, each of which bears special
implications for the deep processes and evolution of the Lhasa block. The first type is Lhasa block inherent type showing similar Sr-Nd
composition and strong affinity to NTPGP, namely, the Lhasa block should belong to NTPGP. The second is Tethyan oceanic crust
affinity type of igneous rocks (including the I-type Gangdese granitoid batholiths, Linzizong volvanics, adakitic ore-bearing porphyries,
etc. ), which is related to the subduction and recycling of the Tethyan oceanic crust, and relevant Cu-Mo-Au mineralization. The third
one is the so-called Himalayan type represented by the ultrapotassic volcanics in western Lhasa block, which exhibit a mixture trend
between the two components of NTPGP and Himalayan continental crust. Therefore, the Sr-Nd data of ultrapotassic rocks will be an
important evidence for the subduction of Indian continental slab beneath southern Tibet, in consistent with some geophysical models.
Key words Geochemical component, Collisional-postcollisional magmatism, Sr-Nd isotopes, Lhasa block, Tibet
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BREELBHEMLENLE R, 42Ma AREBRAF S ZSFAPRERL LA NESI AL AR SR —~FBE AL E
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PLAEFERERLYE FREH RS F IR, FRRGEVRAT EHHRNE R R RRLEGBMTA X
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Fig. 1

geochemical features across all the tectonic units

Tectonic map of the Tibetan plateau (a) and a north-south cross-section (b) showing the lithospheric structure with
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2.1 WRALEHRA SR FAET MaMR$ T

R B 7 4t M BR 4k %% 4 ( Northem Tibetan Plateau
Geochemical Province, #j ¥k NTPGP) : ZEf %% F G E £ 81
RAE-HHE-ATUERE BREC, MRk,
B BRIL2EE BORE 8T 5 3R 45 R A 240 60Ma LURT FF 4G, B
S < 1Ma B9 Kk L FAEBEE#E (RR T BH,1998) , M Nd-Sr
FURFER(B2)  PEUHARERATUS AFHHEE
RYF-HEARERER, 2HRERND, FTEQRER
AR X KA (59.2 2. 1Ma, Ding et al. , 2003) 3535
5l XX BB X R A (60 ~44Ma, XEFTBH,1998) ,
HAFIE XY Sr/*Sr = 0.704634 ~ 0.706296, £y, = -3.9 ~
+0.7, Nd SHMRERFI K 1,y =0.7 - 1.2Ga, F_F
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B0 (Wang et al. , 2005) , LL4E 8% M Z B 00, 36 B
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AR R R SAKRR AT REE S (16 ~ 19Ma) , {3
HRBRFOERECE & A FEGHEEAE (0.1 -2Ma),
HNdSrR BBy — AR ESmaE
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the Lhasa block and the representative rocks of three geochemical
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2.2 BERAIRSSE N ROFTEHRETENGH T

Pa R B AR VL AE SR A © 200 b I W BT e 12
WA OB A Y R, X T E A AR A B E R
NE-UTHARBERFEES L, EFRN—-THERR
B EAMEPHESEBSLAEMRBASNBRLERE . B
TR T BRRIR AT 08 b BR L2 AR . RAIBR 53X E John
Mahoney S fEM & B ML R AT W EREH#T T RE
BIERFT S ( Zhang et al. , 2005) , ;B3 BN X =B A
HAMEMBEER FEMNRCRFEDPHRER LA
MBAEHTTERZNBRALEHT EE4HMBE LR
MZER(E B2 M3) 38R E TR I Sr/* S
= 0.703000 ~ 0.706205, ey, = +7.8 ~ +10, 5HAH

KISt b, 2 EPBE 7 &) MORB 41, 5 K FH L X
PE¥ K MORB AR R H], R G BA LGS ARN
PRI R TEP B e R 0B 8, ENEVE Z T A 0B 7E
Wl X Gh 7K T H R 4R 0 1 3tb 0 3 A 57 1EE ( Mahoney et al.
1998, Miller et al. , 2003; Xu et al. , 2004; Zhang et al. ,
2005) , REARFFHEMERE KBS B TRS S,
TE B R SRSV AR e ) b ARF b B2 EDV B - AIE 9 K B Al 4 R R
BREHE,BERPMEEIERFSRREIEE QB
ARFXZER TIEKER(BIMERRHEKLES K
FRALWERH NIEEHEES, EEH¥%,2003; Mo
et al. , 2005) IS o plf % )5 55 K AE O WX o (B I B
WHRRERR &5 5E . SR KL A%, Hou et al. , 2004,
Zhao et al. , 2001) ,
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Table 1 Sr-Ndisotope feature of three geochemical reservoirs in the Tibetan platean

WRILFRTERBREEALER FiH(Ma) ¥ Se/% e g tpu(Ga)  HRE Bk B

I MEiLiesRILFER

SEEBRTESHINESSHE  39-42  0.707101 ~0.707998 -3.1 ~ -5.1 0.9~11 17  {FigA%(2004)

HA

LA LB FEA 18 ~30 0.708766 ~0.709209 -7.9 ~ -9.2 0.9~1.3 19 Ding et al. (2003)

AN E A EM S KMEKEAR  16~19 0.707211 ~0.707457 -2.1~-4.4 0.7~0.8 9 Wang et al. (2005)

A Tumer et al. 1996; B J5 i
(1998);

ARCYEa MAESSREL 0.1~2 0.707755 ~0.710536 -6.0~-8.6 0.9~1.2 20 BIrEH(1992); XIMNESE,
(1989) ; Cooper et al. (2002)

2. FREG RS

HENTEERaEtsa 110 0. 704060 ~0.704320 +8.2~ +9.0 - 6 Mahoney, et al. (1998)

BaEGIRENELED 120 ~200 0.703000 ~0. 706205 +7.8 ~ +9.7 - 17 Zhang et al. (2005)

HE RN 5 EMB{ERA 110 0.703067 ~0.705748 +8.3 ~ +10.0 - 16 A3

TR SN TRE 110 0.703000 ~0.703 760 +8.9~ +9.6 - 3 Milier et al. (2003 )

HREMises s Z R EEKS 110 0.703024 ~0.04681 +8.2~ +9.3 - 5 Xn and Castille(2004)

3. WSRMT KM%

HEDRERRE SHEEME — 0. 733110 ~0. 9062’5 -20-~ -t 1.3 -2.4 Sr(63), Ahmad et al (2000); Allegre

k) Nd(96) and Ben Othman(1980); Deniel
eeal (1987 ); Vidal et al
(1982, 1984 ); Harrison et al.

KE SRS R = 0.7158 ~1.1764 -30~-16  2.0-3.4 Sr(22), (199); Ingeret al. (1993);

AR mHARe - -

Nd(59) Parrish and Hodges(1996) ;
Robinson et al. (2001);
Whittington et al. (1999)
-18~ -9 1.6 -2.3 35 Robinson et al. (2001)

2.3 BOHETHAERNENSLABTNEDNEME
M Bk FE BT

EDh e e E AR A%, AL B S R R
B SESNR KESREMAELE T MBS
(Yin and Harrison, 2000) , B4 W ERKEA SR SH Nd
S RURREERTARMFLE(E L E3) HERXE
PR R T A B X B F L3R B BR 1k 2 5% JT M R R M 3R 1k
WL, XERRE A MR AR EEEMSE Nd RO R,
eng=-12~ =25 AE BB R ABEPREN S ALK
{H, 4 K 2% RHY Sr/% S = 0. 733110 ~ 0. 760000 , B AHX 3
B Nd B EF I8 ooy = 1.9 ~2.9Ga, XIF{R B BN E DHHE
W RAFMENEE AR KL RE.

3 DIRFHRER- TR RERUE I MR =R
SRR E SR

UTAE3R , XL BE M BT A A3 A (I TR Ak L
EVOBIRBMBT KRR Sr Nd R RBUIE, BXERES

HRE R LR =5 F BRI ROTHAT Se Nd R R
AOXT ELBFST (B 2) , 487 th hr % st B 7 B0 B 5 W0 o K B
LAk B9 FT A 1R (65Ma LASR ) B3R AERI AT AR 43 th = Aty 2R
LR R BT gE s R s B CRAF IR IR AR E DR
B, X=MAEREARRRZET ER=SMMIRIL ¥ R TE
HEXW A RBEER,

(1) PrEEmbRIFH R E RN GAIENFEHR Y
HEEEERAYE K LA AR BER L A E R Hb R B K LE, K sy
¥ St/ SrlRIAL R4 7 Nd 18 2 4F i 5 b st Bk Ak 22 3% T
(BERIR A A B g ER b TT) — B (E 2 1 3) 3
HsrgE s A EE R E PR £, MR TR iR
o He R FIEHE G~ B A EE R AL M S 2t — B
(Hoke et al. , 2000) . 4R A HIERYI BB E R ik
HBEERR S AR G — A A B RHE (1 Mt
B -

(2) FERHFERAREN FELULFEMRS R
I BIAR F R k5 (64 ~44Ma, B E E,2002; Zhou et al. ,
2004 ) MK KT 1L B 25 4 & (45 ~ 55Ma, @& AT [E g 50Ma,
Mo et al. , 2005; Dong et al. , 2005) JiF, XX kL ER
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B T HESE Bl £ 10Ma, 407 13 AF B K LL1 32 0 K T K 111 2 ( Zhao
et al. , 2001, 2003) ., EFEREIMNKLAERHE ST BATR
VI, X ASE MR Scf Nd R E A 825K
A X P R ST V8 S 08 3 T O 7 AR £ 5 B e B BR AL
TS, B A TR S, R R F R
A A A RS 2 B v R TR TR A0 S AR I
=Y 2) .

NEHDNBBARER XXLARVUBKITFE
SRR MRS 26, 3L Se A Nd E A R A FRL
RIEE SE DR R AL RS LA A X R L
T2, BR TRIFA MR R RER TERES AR (E
2) EAMNEREBUEAEDRBRE AT HEEN
(F3), HREUEERUFEHRIEN G TRE 87 HRUT
HORB SRR A, BEIEAR RS 25 40 A AT T AX 75 P25 (2006)
iR, 4376 LIS R MR T RIS LA ER R
LUEEE GBS 102K A HES GRS
1000 km® X4 7 B E MBI R, 3 Sr A1 Nd A7 Z LA
RETFEDUBRERS  BORSREFAT DR R
ERXESA MBS TEEAN ((Miller et al., 1999; Williams
et al. , 2001, 2004; Zhao et al. , 2003) , ZHXK M T Z IR
EREGHARMEYRC L2 5RBORET VAR
R, BETERFEM, BRTNE 58 O
T4 Ve ENRE AR 0 T B9 10t , B % A5 LS5 2 AR R AR o
MR RF RGNS, O BRSBTS %R T
RIgEsse > T, B, 5 DHRE R AR R K L2 7T e A
FENFE A 2 B R BB BE bk 2 T B9 3 1 FRE 48 (X
EFH%,2003)

4 DrEF IR - el R A R P S
KB i oped s

LiReh Nd i S R R BB R EREREGE=
FEBRIRLERTT, RS IR HIE & 1 X TR bE
BRI RAERNER, ARRIIF R A0 BN 5
B EQ JE 5 ML K o OB 18 KRR o SR TR SR TE R
ES % 8

i ERrR  FEIBR R PIET ( KBUR £ 87 A LIA) X
HR BT MK EEEARKE(FRA 8 ~25Ma) R T
FEDUMREREM, £ BTNk E R AT KR
REEGRZ ERUFRNABERFLT, o L4 B
“HRE RO AR AR AT 88 B A B0 R K B A PR AR v )
B 2 TR AR ERIER FAEBBRRE AP RET
PRI E R, R, BN PR PR E 8T B
LURE HEN-Dit X M ES R AR FE DR
WEMEAA, BT 1I0Ma AR ERER (SMARMFE
) U5 g = Fr 6 v B B LR R R R, BB R BLED
FE AR A B 1 L AR o TR . X 2B A AR LT

BERA MR EARBEH SRS ERRS T HAEE
RARERBAKRZST) HPARMEX 877 T EPEE KRS
ERBBRTIER, BEamidinRENFRSER (Zhou
and Murphy, 2005 ) 2% 8A , Bk 2 Bt (85° ~ 93°E ) {f i £ R BE
A, EVEE R Rt AR A 78 7R BURN T BR 38 LA AR R #X) 6 A 4T b 7 7 K
BREZT. ZTHPIKBIANVE. M EMR,. EA¥E
BRI FUEEUERA , EDBE MR AL AR AE 8 ~ 25Ma ZHTREC 1M
MERERR RN E BT IR AR AL sh A ENBE
IR (RN 40 ~S50mm/a, ) BUZENT X B A B & A P28 -
RILASH ., R, ZRIIBMILERILFEE B —7E 42Ma
ARMBE ZH AR F 6, RALKUUTE SR
WHHRFERRYERA B L-RIIASH, XFEEKR
HirBArMRYERARER (Flan: LR, 199%6;
Owens and Zandt, 1997; Jin et al., 1996; Kosarev et al. ,
1999; Tilmann et al. , 2003) ¥4, BIl, (F wb A9 EN B KB 5 A
BRI BN EERA-RILASH, FEXRESH
FF 4622 BE M) T R e LB, B B AR BE KRG R v e B L
WX Z TR,

S DI R R - R IR T B Rk
HERRGR AR R F

51 FESRETEREANIE Cu-Au BT EANBTR
NFEmR XN ST RER TREFRMFER AR
EH . X R#— S FHRET GBI ERE. CSHENH
R FEH(EEHS,2003; WERE, 2003; Gaoet al. , 2003;
i B2BH 2% ,2003; Chung et al. , 2003 ; Hou et al. , 2004) ,hif®
WRBRERBT A XN EALY, AEREREHR, KR
MFMIRICEE R T SEMP TR BEAE
RAR EDFEHBHAITHRY MRY T R B, &
IRXBEA, MAUTREMRARMROEEREA,R
ERRMLIHRERNERMEXEMT ERH LR, BAE
UL Nd-Sr [8) 2 K FFAE HYIE A AR T 5% Kl s FXUR BT & %
REAHXMER . REMEEHITIE. ElKkEBEFERA
THEEYT EEY BT L. ERAEMN TFERYERHA
NFEREYT AR, Bt RFREFERXE BRR
EMERRAL, B — IR . 2T KWEZEB.

5.2 REDRRBEREASHAT KHRY

IRIEBE V%5 2R FRE R KR LK KAL)
KERESHRE R, SHhMH XM E R (Cs,Rb,K) 15K
TE&ROEESHRY ER, £ 8 L hdLaEg, A
BEMUR , B E SRR, RA W B ENAY, X e R
BESRNERERSHEHTEYWRERXAEY (REF,
2004, AN AZZ) o AR LRBIR , N KX b2y
7 B4R DX 490 5 T R 5 DR K R 3 B30 4 i B S S RE T B
(R R B E R . L BE Mk TR o X R B D4 HEHF
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RTERRI X (AR 87° LAT X)) 1R K %, R AR KR
fif oh BB A A 2, P 2 W7 AR [ SR 40 b X ) s
B B, EEEARES G B AR shE R AT SRR T B A
AMLRT K=, G ERRYRENRE S5 TSR
ERMELRT R BE ST 1A,

6 &5k

(1) HEERAA =ZFFEMBIRILERT, —BFRK
BRI TR ENFRIZG S 0 BRIk E
SRIT, B R A A 1Y Nd-Sr B4 B LA ARy
— AN EENEEEE."S/*S = 0.707101 ~
0.710536, eyy= -2 ~ -9, tpy = 0.7 ~1.3Ga, —RFEBH
HIBERBZOFSEFEBLBHET, "SI/ =
0. 70300 ~0. 706205, &y, = +7.8 ~ +10, RENEH % MORB
FAE, R TERBE R8I ; = BRE IR T ERMNE
HELETRHE DN ERFTHIRILERIT, 600 = - 12 ~
-25,98r/%8r =0. 733110 ~ 0. 760000, LA XF i Z 1) Nd &
HER by = 1.9 ~2.9Ga,

(2) hIgEshiRnl 1S A KA R T AR a0k = Bt
AR BN EERR RO R GRRFREF B NER LD,
XEREREALMZET LA IR R TEHE
Ko RAEEEA.

(3) MM IE A R~ EDBE KB A A B 1 6 AFF eb AR
WM EEIERE. PEXME A BN EATER
BHEEH TEERE A MERTRN™ L, HERFTYRES
REXEBE5THERAEGMELRTRKNBEE SHETEMH. M
NEEMR P X M ST RER TRIFRAFERERIEA,
H BRI EEHGER R ITER A KILE SRR EREREA
HOEH—HINRE H. T RKNWEERR.
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