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Abstract Distribution, volcanism-age constrained by stratigraphy, paleontology and isotopic dating for the Late Jurassic-Early
Cretaceous volcanic rocks on Gangdese, and their tectonic setting, petrogenesis and subducted polarity have been preliminarily studied
based on regional geological survey (1:250000) and our data. Our study shows that the Late Jurassic-Early Cretaceous volcanic rocks
are not only distributed on southern Gangdese, but also widely exposed on middle, northern Gangdese and southern margin of Bangong
Co-Nujiang suture zone. They started to erupt at about 120 ~ 130 Ma and likely lasted to the Late Cretaceous. However, the maximum
volcanic activity occurred in middle-northern rather than southern Gangdese. Present geochemical data indicate that the Zenong Group
volcanic rocks on middle Gangdese, which are mainly composed of partly intermediate-basic rocks of medium-K calc-alkaline series and
dominant intermediate-acid rocks of high-K calc-alkaline series, are not consistent with traditional island-arc volcanic rocks but similar
to volcanic rocks erupted in a thick crust from Central Andes, whereas the Duoni Formation volcanic rocks on northern Gangdese consist
of mainly medium-K calc-alkaline series, resembling traditional island-arc voleanic rocks. It should be noted that all of these volcanic
rocks have affinities with island-arc volcanic rocks. The Zenong Group intermediate-basic volcanic rocks on middle Gangdese are most
likely derived from the partial melting of mantle wedge materials induced by fluid from subducted sediments and/or subducted basaltic
crust and then experienced assimilation-fractional crystallization ( AFC process) during ascending. The Zenong Group felsic rocks are
dominantly related to crustal remelting, however, fractional crystallization of mafic magma cannot be entirely ruled out. The
compositional variation, crustal thickness, distance from subducted zone revealed by present geochemical data of the Late Jurassic-
Early Cretaceous volcanic rocks on middle-northern Gangdese, together with the distributions of contemporaneous volcanic rocks on
Gangdese, indicating that the Late Jurassic Early Cretaceous volcanic rocks on middle-northern Gangdese are most likely related to
southward subduction of Bangong Co-Nujiang oceanic crust.
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T km’ (ERME-AEE (R D). RHH EEAHE
PAERERE FIANIR EEEPEXRHHT PR RBX
(HREMPES M, 1973; B =4 %, 1981; Coulon e dl. ,
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AT M XSRS , B R T A A D - R K
SIS Y-BILESHZE, ZFHBEAT
HHHERBE ERLEREHERBES TR, B
HERBEI R, B0 RK—R R i A RN RARIHE
MMM KBRS . REL—HELMBXRERYN, K
FORS —H L S MRS AR | B 4 B RS
BERF L—HERKEMNRTE & A E5, ZH Pt
MEHBEA KRBT —HBLXILE(E D MRBAK
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2.1 ERERALE :

ﬁﬁ]ﬁ% Js_Kl km%ﬂﬁﬁﬁﬂﬁ’:ﬁ%ﬁ% E#(JJKJS) ’
TR M EEM DA M . B TAJ,Km) X
WEFEHBTEYD] ] A WAL ML
(A1, BITRARARTHKLERZILE, EERREE
ARHAY FE, BERT 180m, HERSERATH LS N
RECANEILE, B SHDBLEYRBIKE %R
&, TREBEBKE BB KE, B 214.8m(1: 5T g%
RED) . FERFEALERA T A K IE N —ER TRE B2
FEPTTEMEERCE (1: S T HBUED) . KO (K,b) K1l
AN TREBAIALEHRA K JEA FEAMK. BT
BERALATE B S (B 1), A FEA TR LWL H Fi
& ELENEE(FHTE,1995; 1295 THERIED. 125
TBIED) =T A B0 A AR S B AR 5 K
KAOBMKBEED RAE P, BERT 1500 m(ZE V4,
1995)

XEKINENNRFEEGBEPHEAAE, AT
HMEBRERT - B BB Thecosmilia sp. , Discocyathus
sp., Hewacoralla sp., Cladophyllia sp., Montlivaltia sp. ,
Cyathophora sp. ,Actinaraea sp. , Bavneiacapr; ¥5% Meucerithium
sp. , Plagiostoma cf. Muddoensis, Trigoia sp., Astarte sp; B &
Maltiptysis  sp., Atyxiella off. Andoeusid,
Xizangstormotopora sp. ; ¥§ B 4 2 Pentacrinus sp. ;2. &
Cladocorpsis sp. , Cmirabils Felix, Parastromtopora Pieana sp.
Heh. LDEHEFRABHRAE—RESPEY
W Orlitolinids, Mesorbilina sp., Orbitolina sp., W & %
Caprinidae, Praecaprina sp. , Rudist sp., I 235 Diozoptyxis
sp. , Nerinea sp. & /S §1 B Hexacoralla sp. £ H ., 7 4h,
FEMAKBE Rt BT A PRBEFR N 125.23 £21. 5Ma
) Rb-Sr 25 %R I (M F%,1995)

Nerinea sp. ,

2.2 HREWALE

R 1K, KLl B TR A o 2 B RR O T 5 B
(K,z) , AFR B 7 2 ER K ETAR S 70 T R AR -4 2 i 4 A
Wi R BR- AR G- R A 2 8] () 1), R P 2E sk
1000 km , BL FEH B BB+ B, TR B 1000 m,
BR T MR SRIRBEA S KA LIKE LR 4 BB K
A EBEREN BHRE. RERAN . SEEEA R
HBREARDE EBYE RPE RS BDRRBE K
R B A ERARNE KL RABE TR
VKR E L R IR R MO EE KA ISR IR A% Kl
BEAEMKLARE, FmL NFHTREENLEH
RKAWRBE, EREENTBKFEREE . K LRBIR
BEW KA RS BRER K WBEEMILBREBE, 5H
ECE D), ZFERICASAENTRIRZ I bk (95 R 73
RUFHTTH) M ESER B TR - K (HEE

BB ERA) /N RBT A BHRR) >k (B
YRETEE) AR R (R 1) . WESRLME, AT RA
WXNFH EREATEEE KR E S MRS
(R, EHEPERCHATRERLI00mEE S,

HRRHEFRMN YR ERT RN FREBD PR
LMY A Cladoplhebis of. browniana , 76 JK 5 = R H E
@5 B4k A Orbitoliniides , Mesorbitolina cf. parva, 7EiZEE K
Uis EE#E 7> B O Y Prilophyllum sp. Pityoeladus
sp. , JE B Nerinea sp. FINFE3E Anisocardia (Autiguicypprina)
sp- (LA SE; TERILRITE, B T HRBEF =T —HEL
B8 & Nerinella sp. K B [ %% & Pseudamaura subfournaeti,
Adizoptyxis offinis, A. coquendiana, Mesoglauconia bagoinensis
Nerinella schicii B4b 5, W FFEEX LA BIRHCRR 152 LRk
B B E REE 5 Rb-Sr MY 111 ~ 114
Ma EEIA R RBENFH TR Z TN R LTRE T8
128.64 Ma ) Ar-Ar 8 (1: 25T BN BIEO) ; 4B
FRBRITIZRE TR Z TR M N R A P 3K A5 124,47 Ma B9 Ar-
Ar (LS HRZXED) ; ERHITZRTHRILET
K15 128.54 Ma 1§ Ar-Ar £ (1: 25T HILERE®) . A K
ERURERETR(E D) . EAFREEAHT 815 ~
128.6 Ma W4EHE  REIAPRRM A UES FERETRAE
1, RS VT RS R 2 e 1 et

2.3 ERE#HALE

RS J—K, K L 8 A 3 2 7 B G ik O B
WA (K ywr) B RA (K d) F15AZEPAH (K, wm,
B 1) . EMRWAMGARZGEAHEES MR RARR
(W3 BLRA (R-E—HBF) , & AR R, /Rt —
BFHEE TR HEUA (515m) VL A (268m) FIBER K S04
(233m) ,EFFRAMRL B TR XA (262m) M % H (125m)
PA R LA (331m) M EUE (492m) , FEBE R H R B
BERMRECE (1658m) %, BRA K IHEMKBAAREL
RBIFHEE GRYE MR, R LML 900km, BRARFFE
REMEN—HHBEE LRAE R EEAEHHHRL
BVERE MECE DTN RR, AR/ E ) REUR.

@ HER AR, R, BT, T, R, R iR, T
ANLBRERR, B Rk, B X4, {5 2003, e ARIEME L 25T
XS TR A R KT

@ RIRXRE KNG, R i, i, iR, A, 2003,
e A\ R - 25 77 K st SR S 2 4 4 S i

@ XED,BEER, SN, A, KA, B 2003. AR
FMEL: 255 X S RiAEREEHLE

@ HEN]ARERE, REE, BRY, E50RFH, BNk S E, KK
BN RBE, H Rk, 8 R4, #1EE. 2003, i AR
HEL 2SR RAERETLXE

® EXRE, By A4, RtR, BT, b kTR REE B
FEHH. 2003. P4 A BRI 2577 K iRz R4 s+, 208
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£1 NEFPILBGRGESH—RAZHALEEESS
Table 1 Lithological distributions for the Late Jurassic-Early Cretaceous volcanic rocks on middle-northern Gangdese
Bt ot XRE  BUE  OREE  KRE RS EE”:ZEWJ YR AU
2348m
W 5 oL R B R Y 192m 2526m (Bt 0% WEmiE®
T SRR L B B v T 5 B 1437m 81m 9lm 89% Wi s i
W3R 5 5 603m 243m 90.9m 26% P s iE®
i B g &% > 26m 0% Wi 52 g @
Tt b ercy 9.3m 1558m 9%  BiREIEY
g EHER 824.4m  135.(m 0% e aE?
W | R R 0%  HEBEC
§ B 155.9m  28.1m  128.41m 249.8m 5% HEXE®
T | g Ay 97w 733.7m 9%6%  HWERXIED
LE TR AR 352.5m 180.2m  1303.5m 19% BEXIE®
E T (=& A 97.1m 0%  RHE®
RN 3 637.7m 634.3m 0% mAig®
GBI/ b= 1065. 1m > 166.6m 86% B3, 2Ig®
BEEER 28.0m 18.6m 60% #ERED
JEBHA 425.6m 76.8m 85% B iE®
ljx]t e I > 736m 100%  JREiR®
B | walmts 2.6m  162m 0% REES
PRI 21im am  59%  ZERE®
B | s 1023m 100%  ZEEES
7| L 449.0m 100%  ZERES
PR EMES 290.6m 0% g iE®

IR APGEITHEER BAR K EIE SRR E IS AR R, AMESEKCE BERIEE S KB AR

@ P KIS, IR, FEE,ERL, A L, BHIE, BKAR. 2004, s8N RIEFIEL: 2577 KRR R &9 R E; QF
@ RETMEON®D; @ /S #RE ERE KER, XGE, X8, B, Wk, £FK. 2003 P ARIEFEL 25T
RERFAERERCHE; @ AHM ARE ERE, KER, XGE, 08, I, 8K, $HHK. 2003, e ARIEMEL25
FXEMRAEREAAERE: @ WETHES: @ ERH,FERLRE WA, 258N, XU R, 8. 2003, p4E ARILME
LS XS RAEREEEE; ® ks, TARM, BoEre, omis, £048, B IS, XIS, 224, DME, Moh, TEX XY,
PR, R, B, FHER, 2B A0, 2003, s ARAFEL: 25T RS R A RE L EE: @ RBI,ZERSFHE, 1T, M1
B SRR XIS, B BRIERI, R P, XAV, TR, G0 B, 40 G . 2003. 4 AR SERIE1: 2577 K3 SRR 1 ¥ 24 40

REFMZILFRERKEFRKNBBEI N2, BRKILE
S NBERBARD S B E RS MR
KE%,

B ALERREEHHMBEHTEYAR, MEBHEL
HWE e B g it 4 [ & B Mesorbitolina birmanica
(Sahni) , M. sp. , M55 Radiolitinae gen. et sp. ind, Rudists
gen. et sp. ind. A ; HIHLER HIMEHEFTRRE
{tt Berriasian- Barremian I 5% Isodomella choinbaensis Wen,
Eriphyla sp., Noetia ( Incanopsis) sp., Myopholas sp.
sp. , sp., Amplhidonte
(Lamarck ), Isognomon sp., Neithea ( Neithea) aequicostata
(Lamarck ), Freiastarte sp. , Lopha sp. , & L.} Mesorbitolina

Lithophaga Exogyra ostracina

sp. , Daxia sp. , Quingueloculina sp. , %A Euphylloceras sp. ,
Phylloceras sp. F1 Ht B Stylophora sp., Enallhelia sp.,
Astreopora sp. , Montlivaltia sp. Fb A ; EF A RBEFFTR
B % it B B Calamophylliopsis elegans, Cladophylliopsis
pachyseptatus, Donacosmilia sp. , Protethmos sp., H| & 2§
Acanthochaetetes sp. , [EF #4 Caprina sp. J¢ [B % 81 Orbitolina
sp. FLA; MR- ES RO EMAEY Chadophlbis
sp., Sphenopteris sp.
buchianum ( Ett. ),

Cupressinocladus cf. elegans, Elatocladus sp. , Problematicum
sp. J[RI%F Bt Orbitolina sp. %k fa, %4 H AR Ry EI L R
ERZEFERIER IR, L1257 M1 0E® 7/ 1 & B R AR 38

Pseudocycas sp., Zamiophyllum

Zamites sp., Brachyllum sp.,
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TR BB AT HKAS T 112,43 Ma ) K-Ar 4E88 A1 114.2
Ma {97 SHRIMP 4E

2.4 MAM-BIHATHENLE

BEAB- RIS I,—K, kLA IR R AR
HERHA(K, Q) , WM TR I FE KT B
MH RS (E 1), RIS R E(EEAT 500m),
KRARIWAEFESH FEHE LM, R X R K. %L 5F
BORARAKIABRE . KA PR A T K R
AHREFKE,

HEME T 3R E = B At W B Adiogprysis of.
coguandiana d’Ordigny, Protehmos discus Liao et Li, Pleurocora
crassa, Eugyra digituta Koby, Eugyra Tibetara Lino,
Dermosmilia sp. , Stylina cf. Qiebuloersis Lizo, Eohynophora
bangoghuensis He et Xiac, Microsolens, Quillai Koby % b &/
(L2STTEFE®) . R A KIE Rb-Sr B0t % 4 1 %
11 Ma( R A EXFEY 7 7,1986) , WA FE THE WL
% Rb-Sr FHHERAEHE K 126 = 2Ma, 1) M 3% 1% K-Ar
WK 103Ma( 1: 25 T BE R B IE®) ,

B LRI, RURHT AL S X 030 2 o A VR B R 48
TS ERSEAAK B HRE T Bk th— B
BIKWCESRIES T o o R MR (H B e 3 |
FESHBRST B HLILTD) B T 00 3 M4 L 20 B P 7B 1Y
124.47 ~ 128. 64Ma 9% Ar/® Ar £ 8%, 540 K1 RS 37 e B 20 I
EHRILEIRIE S AE#S (Rb-Sr S RTLE 4R 40 126Ma) 4124, 1
559 RURHT T 4 F -5 10 Tt £ 5 94 5 16 PR T80 Maluski e
al. , 1982; Chung ez al. , 2005) , B 2 (1 Tt (K4 120 ~
130Ma) B, RURIT AR R R4 T K SR Es, HE X
R K LB TE SR BB R A 7E RUR BT 3L 38, TR 245
ZIAHR RS

3 RS

BT RURHT AL ERMe k2 thh— B i 1 R B S i
RAR, ZHMX BARIT KA BRSBTS ER
FRIRAE IR, FTIUA ST @A 6 E B4 58 TR
JREHTFR AL X B4 AR 4 2 MR T S8 4 o RS 2 0
BALKRIE A KIS . BRIERUR A% £ R 8
P KILE R A EH R FIBES, LERUR kR B s
FLARIL: 2577 XS IR VA A Pk ZEMUIR B b, TR BIK
BB RRE R P RRE MR, RS ROl AR & R
KU BERE BER BRSO B A M R kL,

3.1 HREHALE
HEZHEANH R ZEET TEL NN FR A
Wi 40 fERILEFES B R BA T 0. 12% ~6.0% , F1y

2.36% , RUIE MM FEE, 40 HHER, SiO, 5B N 47.41%
~77.17% ,Na,0 + K,0 F &N F3.53% ~9.97% ,7EM4
BETRE CRERIWE RlE EEE RO aREE
KA KRR 2 1L 8 1 22 1) 2 RO I 2 2 0 Bl
MBS A (F 2a), LA K, 0-Si0, F #% 4 % it ( Rollinson,
1993) , AL 20 K LU R4 H P A5 BRI K L2 | B AT IR
YRR LA =R R (& 2b) ,

PSR K AR, E T R T %% 7 B AR
ERU BT TG 12 B 55 0 o Ak B o LR T -
KUK o 7 HHHES B SIO, & BT L TF 48.33% ~58.76% , &
EONPEIER IS, XX DASH N Ti SEHBTE
R P U IIRA IR LS SESE, 58085 k)
AL REKRIHTERURREMN S ERYE (E 3a),
USAAEARSEHMEERE L, i S FRESEE
Eu RERERHF((Eu = 0.88 ~1.04, 1 0.96) , 78]
ERREMAEARTRESKALNENEERFESS A
HETERZ RO R IR — A,

B EERNRF SR K WLE (FE2b), ARG
HigR. BRIEE ] RESREE M (SI0, 2% 53. 23% ) 4h, HE 22
EREfR SiO, S BALT 60.6% ~77.17% , He S {485 %
RILA(SI0, < 63% ), Ao T R HKEF AL, BRIER
ZFZMNFFE FE LA BA FIEM HREE 71 Y £E50, K
KEFRA A BRI R TR NE (B 3b) 83 F
Fi5%7CH Rb Ba. Th U K S KB F £ A TX (LILE) MIEZH
TICR(La/Yb 2% 12.82) B B B4, 77 Nb.Ta Ti 25785 557%
TRBERRE AR LA UL EERWMAESE M, R
ORI, BEE S0 B30, Sl B 24 & 45 Rb . Th,
U.Ta.Nb . Hf f1 Y, i =4 Ba.Sr.P.2Zr HI Ti ( Brown et al. ,
1984) . HEHIR, B KE R B SR ME A L A8 Ba.Sr,
P RFHEM H ERE 5% —8, RS s 5 s
FEBLAY TR ST 2 Wk 190 P, T BB R S 6 6 3R ok 1L 2T R T
AR K IR, TR S s %,

FRHEHBRE RN LRSS ER RIS E
EH,IEH 10 RS DAB R (Nay O + K, 0 9 5.45% ~ 9.
97% ) . K,0/Na,0 H.{E(0.39 ~3.57) HE Ti0, (0. 6% ~ 1.
21% ) R¥EAE 3L Si0, B TF 47.41% ~67.34% (-4 57.
89% ) , EICRFHE 54 K AL Morrison, 1980) , {H7E M &
TRAME AR SFENR LR TR EE R -2
KARIIESE Rb.Ba . Th U K B KB T34 758 (LILE) fiis
F+TE (La/Yb # 87.06 ~92.28) ,Eu fi 5% (8Eu 34 0. 63
~0.74) , HIERALAEFFE 5 XI5 107 76 B O A4 R A g2

O REFMEO

@ REmEEO

© PREIZR, BRERR, KIS , XE R 2003, ik A R I
122575 IR s ot 5 181 2 470 4 BE &, L 4
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Fig.2 Plots of total alkalis vs. silica(a) (TAS) and K,0 vs. SiO, (b) for representative samples from the Late Jurassic-Early

Cretaceous volcanic rocks on middle-northern Gangdese

R allk apiil

A/ g

10

10

0.1

o

Upper crust

%, ﬁ‘“n FREEE (KiZ)
~d— BI045-17: S8.76%, 1.33% LYY (KiZ)

T

1000

~O- §3.23-77.10%, 2.14-4.54% Hi¥h (KiZ)
—A— 75.80%, 3.28% T { WH (Ki2)

A 66.02-75.27%, 3.17-4.63% 1 (KiZ)
P 64.60%, 2.74% WBH (KiZ)

4= 63.55-77.17%, 2.70-5.10% 5K § (Ki2)

T T TTTTH]

= Medium-K calc-alkaline series 1 | High-K calc-alkaline series
- £ 4
e | —— 60.60-68,96%, 2.19-4,01% 1%
B O 61.80-66.90%, 2.40-4.06% M /K
Illljllllllllllljlllll0.]llllllllxlllllllllllll
B4.50%, 6.74% ] 1000

Ultrapotassic volcanic rocks

7 from Xungba, SW Tibet e

GS-294:
- (3S-295:

61.02%, 7.56%
67.34%, 7.70%

5 B ,j{"?— GS-64;

L# (KZ)

55.20%, 3.31%

R © 63.38%, 4.14%

TRl (KiZ) GS-57:  52.47%, 2.74%
+ (h—S*) 50.86%, 2

10
- Medium-K calc-alkaline series
& P16-3H2: 65.84%, 4.46% Ri¥HE 4 ¢Ky2; 1 E —— DPGSI2! 73.06%, 1.72% (B3 (Kid)
- DINGHI: 47.41%, 1.54% 3.4 5 : Shoshonite series - i 2%::»}1 ;,;«z:'nzz:s R (Kad)
- DIUTHL: 50.91%, 3.06% 75 5 Hk 1 " SU3-b32: 76.44%, 2.08% Y 0 s 4p i
L, s N 5% S03-b34: 79.90%, 2.70% } e
L ! | il 1 1 ! I 1 1 1 1 A 1 1 ) 1 F | J. L 1 1 ().1 i 1 l ! I 1 1 1 L I L L i I  — 1 4 ! L A o

&~ N30I3/38-1: 66.23%, 2.53%
=3 N3015/12:1: 60.73%, 1.88%
-0~ N3S023/1: 65.23
> N3SO6/1: 61.62

% ’wa 5
%3 (Kid)

TT T

RbBaTh U K NbTalLaCe SrNd P Zr HfSmEu Ti Tb Y Er YbLu

RbBaTh U KNbTalaCe SrNd P Zr HfSmEu Ti Tb Y Er YbLu

B3 RURHPALERBR D it —F B R ik B AR R G R B T R W

a- W RUREHT W 5 B R B A5 PR K LU 5 b-oP RUR ST SRR B AR 650 L s o PIRURBTN R X A d- AN B S S st X
He. SR IREIA 2. 4G R B A1 ST R UF % Sun and McDonough(1989) ; E 3 #1574 Rudnick and Gao(2003 ) ; V4 K e V4 5 ik 1 i 49
TR LA Miller et al. (1999). BB BUE N HIRFHE & S0, F1 K, 0 5B (%)

Fig.3 Primitive mantle-normalized incompatible trace-element spidergrams for representative samples from the Late Jurassic-Early

Cretaceous Zenong Group medium-K calc-alkaline voleanic rocks (a),

Zenong Group high-K calc-alkaline volcanic rocks (b),

Zenong Group shoshonites(c) and Duoni Formation medium-K calc-alkaline volcanic rocks(d) on middle-northern Gangdese
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(Miller et al. , 1999) —B(( & 3c) , R BT RERA LI
WX AHEIRSE: TS EWPHMMEHBR kLS S5HRE
HLAZHNER, MAEFHRATE (LILE) K+ T X
(La/Yb 7y 5.07 ~27.66) EEREBR AL AMRE L (H
3o) AIRERARHER SRMALAHELER, HTREH
PR R AR, B AT T RAE

3.2 JeRERTALE

BRIZE KILEEENANRER S BT ENERE
BHKIE, SHZERAKLAHRHERENT 0. 4%
~2.59% , ¥ 1.34% , RAHRHE, 9 SN S0, &
BH60.73% ~79.9% ,Na,0 +K,0 58N F 2.69% ~8.
4% FERST PR LA BEER SRS H % T
FRRUEAE (B 2a) , RPHEIIE S 115 (F 0h),

REKNEABER B Fath U K EXETFEALATR
(LILE) fi2# + 70 & (La/Yb 5 8.78 ~19.85) , 54 Nb.P.Ti
FRGRILER (E 3d) . ZA T SHERE X, Rz
KIWEEFH SR TRBERE 5 LIS U M8 TR bk
WIE( & 3d) , B B[R] F R AR 0 57 2 b 2 2 [R) 33 40 P 4 45 3
Haa (B 3a) BRX A ICEERE LS Eimis
XM SNFRTAEREEAEER.

4 it
4.1 MEHE

ISZFi] Wood (1980) $2 t #y Hi-Th-Ta P ) 5 K 11 5 B9
HEIRSE, PR FH AN T S RA K LEYRT
ERHMSWMAKILER, R T HBFRAT RS — SR K
Ura S8, T XA RIAER TERE KILE Mk
& BRI TIRE

Yb AREHTLR, HITALRUTFAEALE, B, &
B ERASBERERLTES, T Yb HIEK R AT,
Nb/Yb H {8 5 it 28 fif ( Pearce, 1983; Rollinson, 1993),
£ Th/Yb-Nb/Yb #35 H| FIEf% b (B 4b) , LA XM Y
A7 AR 55 IR BB I, 3 B X 6 B 0 AT BB B AR T K B &% 3K
b75:-

Bailey (1981)iA%,La/Yb LLEFT LIVE N R B IN% 1L
RERERLBP KBTS 5HWBRE, HFHA Lo/ Yb-
Se/NiE RS AESME LA HEKERIIEL
A KR SIWE LEML BB (FEhARED%) £ 1A%
258, Rollinson (1993) 3 — A #ih T X b B AT 47 4
EXER L (E 4c) , ENENERAR AR SRR AL
FRESWMRILAR, PRIEHABRE/REENW . FRYK
FESHTIRERS B ILRRT RN F R A L AR AW T RS
WEIWA R, RANRST PR ZILE FEH R T KRS
. FH RS IR A0 B I FFBE b K LU (GS-18,GS-
81) B E/R T RBHE (BB KMAEK) % 1L0E R E M, TTHERS

BTG B KUK ST 3R A i B B AL A BB TR R

Pearce et al. (1984) R IL,FIF Rb-Yb + Ta EIM# AT LASK
HE R kI TE X A R R RE R TE B A X A 3K,
Rollinson (1993) A o {8 % P % (9 BT 4R R HE 5 L SR B 6%
FERIBRRR BT 5% (R 55 A% B % (B 4d) #4730
WL ALRURSTZ R 5 KRBT KL AR R B SN T AWK
X, o R ) 5 B¢ 4 e K L8 R S R B T oK LR
K, BR Tk ARG, ERIEH0E, ENKHA
BB /R 2 % M NIFFHE ERE(GS-219) \#58h(D1675H1 ) A 4,
RHE(PAYQT) W KBk ER KWL E N FRMER
(E4d),

Fal bR (L 2SS H SR B R EHEE .
AXR AR CIE. SRR E IR E) X0, KK
MEPILRBRESH— A EH KB REHEELET
ERE . RE HH TR=ANSEERCEHTRE, S KR
BEM KBS, EE B X W F B KA PR B
TRABAAR(L2STHEHEE)  XLBRSMHFNEEN
JRFFE, %8 LR 2H G EEERNER, A E kM
EXURH Rk S tHh—R Tt kAR RS R AT
S, SR, NERERESHELIE, B2 X THEE
FCH BB RMST, 3 Bon FRE R KL B A, X
o TR R 488 2K Ly P TR W7 B 5 (XG0 S 4 Bk Y Rl T K
(Murphy et al. , 1997),

FEIRHAR, HACARBEMEIRESRH, F K
TR B it — B B it KL E RIS SR U RS SN
TMEKLENE BRPEEEATREAES B RSH
F(R1LE2), XHB5EFE LUEE A ESRERS X
WEMEILERFH DKL ERFERT, BHS5HE B
MERILEEHFREW KL A (16°S ~26°S) R A RIBAH
fl¥E (Ramos, 1999) , 1 5 o X JF 17 B 0k 5 it — B 13 it k.
LA R AR SCBERLR AT SR 09 , R 45X R AR R 1R 7T i Bk & o
RIRH ,—K ERESHFTBERE TRBRERT SHRA W
PR R IR, (B R 75 20w 32 58 17 AR B B A A AR A B
REAEBE T (Coira et al. , 1994; Ramos, 1999) A EET L
BERBRARE,

4.2 HEAMEA

BT RERMFR TSR ALERRERE
BAK AREH £ R4 BRERRER L BAH#, BT, X
BAUF A A EIER) 2 247 o X 17 ) 3 8% o 4 10 8 4 4
BHERFAKILERERRE,

MFFRE9 R R AN Mg" TAL T 34.64 ~61. 17 (¥
48.87) 12 FRINE (R EEF L FE A LA ) i) Mg' = 28.93
~60.9(F1344.35) RN E FHTECRAGHIE
B A T BB/, O 5 TR B R A e f B 3
1 Mg’ — & /INF- 40 ( Atherton and Petford, 1993) , B —4H,
W FERE P B A A MBI A 5 K A RO BEE MgO & B Mg"
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Fig.4  Tectonic discrimination diagrams for representative samples from the Late Jurassic-Early Cretaceous volcanic rocks on

middle-northern Gangdese

RPEINTURBEME K 50,5 Mg, AL, 0,/Ca0 HEX XA DLE
AER) ENXETHENBNA REEARRKAN S
BEREM. NFHZREMZLAREERE Th £E, 4
HH2.1x107°~10.6 x 10 (F5.0 x107°) 3.1 x10°°
~12.7x10°(F#9.1 x10°°) R ENR TS5+ iy
FYFE(Th 4358 6.5 x107%, 10.5 x 107, Rudnick and
Gao, 2003) WRLIBY A K. LIBIFTER, Ba 7EH B ITH
PAREZREBRAK=ENREETREREINHTE
(Brenan et al., 1995; You et al., 1996; Kogiso et al.,
1997) , fr LA Ba/La HE#IAH R R R AR E F MBI
B A% R E 5% Y B IF # 4% ( Castillol and Newhall,
2004) ,La/Yb AR B INARBEEETHBRANEE
£ ¥ (Defant and Drummond, 1990), M FH T KL LI
#) Ba/La L EBE (43N T 10.58 ~21.99.7.65 -31.19) ,
7E Ba/La-La/Yb B b (& Sa) , ZHEE S SRR T 8
T BRI AR A R X, o] BB /R AT 5 T TR
YRR BT MAR LR K, ZEKGERAEEH
B Ce AR H (8Ce 70.92 ~1.08) X FrX —INil, AW 5
MAILEK Ce ARH SHAERBRFAHBIRYATE
K (Elliott et al. , 1997) , iXLEME K, o X H7 0 FBE

B ILARATESXBHBRRYH/ S MELRAER
MEKIRET R L E SRy R EEAE R HEERK
EFSRH 2R THERN T B RIEAMREGZY RS
F{LIR S (Bp AFC 3378)

— AR KEE AL EA R R R — 28R
BEWRR BT IZ 45 8 5 52 F R LR 31 A 59 7= %) ( Bacon
and Druitt, 1988; Ingle et al. , 2002) , —RE B @ FEAH SR
R R T ) BB K R 4 9 9 7= 4 (Roberts and
Clemens, 1993; Tepper et al. , 1993; Guffanti et al. , 1996),
HAFFAER Al Th LREE £, ey (1) HA KW RAE. NBHET
EERHE, FRRH N FRKER A LS (KRS R
B) R FRGHRERE X, IERARE . OKRER KILE
AENFHALESPAEBRAHILFRAER(E]D) B
WZAM ERRBRRER RBUREEKE , X HER BRI
PSR L IR SRAE AR R B A 8] PR &, TR M FR Rt
KD RBRERRE, QKEFNLBEEHAEESE Th
LREE, A 5 L ERREEIEH AR LUK 4k R 28 (8 3c) L &
ARG (ESh) ., B BRERBEKRER KWL
B Nd [F LR BT (B 224 ) 3 4 XU BT R L 3B TR K B 26
HARMA en (DE( -5.3 ~ -17.3, EE¥%, 2005),
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BERFREIKERALAREDSHTERAR, 4
R, B THMRERKLEEREAHARL Eu 7% (3Eu Hy
0.35~0.88) , REESE 2R B AR 2T 0 EE R IERY
JRARSHE FE B K L AT HE A (18 Sb) o

4.3 {Frhigig

HUEE RGN B - REB A 58 & (1YZS) KR M4
REFETH=BHRIFHRTHY KEHHE, I HRER
BEJS B 08 o 0 R LA T . XY BE A BRI S
(BNS) ,BER A E £ L (Murphy e al ,1997; Kapp
et al, 2003; Ding et al, 2003; Ding and Lai, 2003; Zhang et
al., 2004) , A AR FLAR R R () B A ( Hsid et al, 1995;
WEHFSE, 1997, 2004; RE¥%, 2005), AEXMIERT,
KR b X 8 59K LA RE MRS th—FR 5
EAtt KL EREA AT LS 28R — R SHR
FRILER A X, Z R 5P A BRI AR i 5 1 I
WHEX,

EAEREBRICRIEM FE R T H SR AL E, T
RNEHF EAXIEHESREAXLE BHERATHLE
(B2), XFEF i —RaEH ALEERRFINILERE
PR EE RS >R EREERTIN 2R ARA, BN
TR AL B X 8% 3K L 25 B R SEART o B, BEL{RT A AR
AT RER MR, X — AR RT AR 21 T FIRER I 3 HF

(1) S RUR T K L1550 v B BE 88 K 4t XU ok i
AR RN, MR LUE A B IK A R S
B S 4/ B8 , TS PP BE B AT LA |ht B K LA Y Rb.SiO, & &
459 4 3 ( Ninkovich and Donn, 1976), Rb-SiO, F#& & 7/~
(H 6a) ,JLI T 2 R 4 K L5 5 1 W AU B B 8 130 ~
150km , T = PR R 36T 3 88 K LA 5 T BT A BE B AR 1L YR R

K, FBEEFF 130 ~240km, B L KF 150km, X F AL [)
T ST UR it B A 8 K B B R [ T G s A O B OFF R 44
RN,

Q)FREHAAXTIANES BT EE . HTEE
RTAEKNERRE, SR MHBRBEFIHR, EAL
B B R F S 5 i K ( Condie, 1973; Windley,
1977) . BEFEEMA, SNkl Rb.Sr B ARG B #R
JE 7 (Condie, 1973; Mazumder et al. , 2000) . Rb-Sr #H3% &
Br(E6b), IREHERHAKLE KRB HTIEEN
24 ~30km , fR/b K F 30km, T o X R 57 0 FE B ok LU 5 R B Y
WRBEEKRT 23km, #EREERZER T RBMZWEE
(KF 30km) , X Fh AL 16) 75 B 3ok 38 4 B 5 1o A i 7 9 2
LT RS R XU ST AL F R s X B bk Bt — R A B kLS
A KIS SR PR R I IR o

(3) Btk B t—F O 5 90k W W 43 A - R BT
CALETHMNL: 25T KR FAERY, EREHFRE
TGk 800km B WA+ B LA A BNEBR-SFEY
oy (BRI E W% ) s d- S ERiHmaE A, 3+
BABRKFH—RAEHSWALELETE(E )., RN
KEPAHBRETH—BAEH SN ALAE SERMHLE
R I A 36, AR A SR BT AN R 1% ) B Fh B AR (R K
IWAK BN HE R, B HSRRHHIBALES
ERRER T A TN EAERENE-FE-RE-0 %R
BR#97% 200 ~ 300km , 40 5% % 18 B B4 9 KR B s T4
KB (L B4R 5 T K44 180km( Murphy et al. , 1997) &
200km (FEHERE%,2004) , R A X R BT P AL E Kl A S EEH
BEEAESHNSEERZE /A 380kn FFET, XFHHE
SUT , KRR ALER 8 kLA 3K 08 3 - O B R F AR R W %
AR LAAE B R 04 A BE A AT L TR EAR A o (flat subduction)
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(Gutscher et al. , 2000) {8 B AT 24§48 2w RURHT L E8
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H KU R KU R PRI M BE A M-I e R &,
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e 5 A, AR JEE S8 =P At B s X AARE B AR AP AE
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