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Abstract The Tangzang quartzd iorite p iton which has the characteristics of Adak ite was founded n a geobg
ical survey in Baoji Shaanxi Z ircons fran the quartzdiorite p liton are generally cobrless and long colmnar
w ith obvbus magn atic zone. The LA-ICPM S zircon U-Pb geochronology of 29 samples fran the pliton w ith
Th/U ratps fran 0.33 0 1.1Q yeHed a weighted mean *pp /U age of (454.0 1. 7)M a as the m agn atic
crystalline age of the protolith of the quartz d brite. Integrated he fom ation age of the Guanzizhen and Y anw an
ophplites n thewest segnentof norh Q inlhg orogenic belf it is ndicated that the subduction pocess ofDan-
feng ocean along the Shangdan belt had existed and the age of (454. 0 £1. 7)Ma is he early period of the
subducton pwocess The result provides an mportant evilence on the research of orogen ic process m antle crust

nteracton and con tnental dynam ics of north Q inlngmountans
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Fig 1 Geological sketchmap of Tangzang quartzd orite plion

® . IS5 . . 19%.
® . 125 . 2004
© 1994-2012 China Academic Journal l-lemomc Publishing House. All rights reserved.  http://www.cnki.net



47

Yo ~ 100; ,
570 ~ 2(%, B
2
2.1
GPS E106°3512.6° N34°05 24.5"
40 kg 80
) CL
LA-ICPM S
2.2
CL ( 2
120 Hm,
1.35~ 3.36 , Th/U
, 0.33~ 1. 10 ,
2.3
(LA-ICPM S)
, Agilent7500  LPMS
Lanbda Physik CanPex102 A F
( AF, 193 m),
M icwl.as Geol.as 200M
30 Hm,
20~ 40 Um He
NIST SRM 610
, 5
, 10
1 NIST SRM610
91500 )
NSI' SRM 610 , 7 si
[7- 10]

2.4
U-Pb G litter( verd.Q M ac Qua-
rie University)
s Andersen [“], LAM
— ICPM'S Canmon Lead Correcton( ver3. 15)
, 20 b 2R
, Isopbt( ver3. 0)
[12- 13]
L
10
U-Pb ( 3
, 26 b A%
454.7Ma ,
, Pb , MSWD= 1.6
29 “*Ph/"U
(454.7 £1.9) Ma( 4),
26 pp 28 ’
, 2 21 22
3
Defant Drunmnd s
[L14] '
’ [15- 18]
(ACG),
[ 19- 1]

w (SD,) = 62. 0% ~ 64.26% (> 56% ),
w(ALOs) = 16.5%% ~ 17.45% ( > 19% ), w(NaO)
4.9 ~6.91% ( 23. %% ), w(NaO) ho(K,0) >
49 ; 8= 2.24~ 4.24 A/CNK= 0. 82~
01, ; w(MgO) = 1.71%
~2.0%, Mg [Mg' /(Mg + Fe™)] = 0.59
~0.63 w(Y)=1L6x10"°~13.8x10°(< 18
x10°°), w(Yb)=0.96x10°~ 1.14x 10 °( <
1.9x10°°%), w (S =1069% 10 °~ 1296 % 10°°
(> 400 x 10°°), w (Sr) v (Y) = 80.98~ 108. 19

S A |

( 240), (K Rb Sr Ba Th)
, (Nb Ta Ti Zr Y)

: w (2 IREE) i (2 HREE) = 17.72~

25.82, , , SEu=

0.87~.1.0 Eu



2008

48

€0 €C688 8P9r 881 091 19T TL'S> 086+ 8Ty 86 PFRLSY ST EIFT 9p £8F 9 °C8¢ PO-ASFIP ITO0 vO-A8F9EL00 OTOOF8ISS'O TOO'0OF St ¥SO 0 OEMLIZL
€0 IT968 ¢v'OF 681 091 09T #vL'S> 0OSTIFISH PWSFO6SY 80 °SIF 679 16F+98 PO-H9F$9CTT00 PO-H6F8ELO0 E€TOOF 1 6LS°0 TOO'0OF689S0°0 6IMLIZL
Lro 9 °C08 tv6LE Y9I O0°SI THT 91°¢> I1°6% 9% ILYF1°LSY TTTIFL6SY SLF1ILY PO-ASFTIETWO 0 PO-A8FSCELO0 6I00FLTLS0 TOO0F 6V 950°0 STMLIZL
9°0 YZ6E9 L60F ¥LI 0TI 161 LTE> 9P 'CF8SH LY9EF 1T SOLFRELY 8Y ¥ T '6TS PO-HEFE6TTO0 PO-A9F EPLO0 TIOOF9¥6S0 100°0F 008500 LIMLIZL
£€°0 Iy Tl €£P8C €°€T 061 9IE 6°S> €S °LF SSY PO V¥ 1 PSH LY '6F T 0SY 09¥ 6 '8TY PO-APFLLTTO0 PO-ALFOELO0 SIO0F6LSSO TOOOF TP SSO0 9TMLIZL
or-t PR088 8196 €8 091 69T L87E> L9°SF 6ty YO v+ T S9% LS'6F 0'ELY 8CF 97608 PO-AEFP6 1T0°0 PO-ALF 8 PLO0 SIO0OF P E€6S°0 TOO0OF 8 LSOO STMLIZL
£0°1 L6801 LTI 0 1T 1Hv> SO'8F LSY PYLSFR6SY VT SIF 689 06¥F6°11S PO-APFLB8TLO0 PO-A6F6EL00 PTO0F 69850 TOO0OF #S LSOO PTMLIZL
00 L6°0E9 99IE Lvl O°¢€l TOT 8> IL'8¥ 89¢ STPYFO6°LSY TLOIFEE9p 99 F ¢ 88t PO-APF IV €00 PO-ALFOELO0 LIOOFEBLSO0 TOO0OFE€69S0°0 E€TMLIZL
60°1 TL'I6L  £€°S98 6°8¢ 0°TT L¥T IS°6 SLEF 96t 6V '€¥F 0 9t 80 °L¥ 069 SPF 9IS PO-HTFBL6IO0 PO-H9F € ELO0 TI00F 1 L8S°0 100°0¥90850°0 TTMLIZL
o 86 °€L9 S€8T 0TI 0°TI SOT Siv> SY'SF Ly IP€F v 6SP 6V 9F 6 °LSY (AR 124 PO-HEFEETTO0 PO-A9F 6 €L0°0 OI00OF869S°0 100°0FT6SSO0 ITMLIZL
SLO 6S°S69 68IS STT 0°¢€l SOT 6T V> L v+ 89 OF €% 0°9Sp 89 °9F C'I9¢p ¥ 0°L8Y PO-HTF TP €00 PO-A9F € €L00 OIOOF P SLSO 100°0F 06 9S0°0 OTMLIZL
6v 0 68°CIS S°IST 601 66 SSI 8°E> BECF I 68 €F 6 9SY £9°9F T 'C9p €v¥F 1 °S0S PO-HEFLOETO0 PO-HA9FCELO'0 OIO0OFTISS0 100°0¥F9€ LSOO 6IMLIZL
Iv°0 9c 08 S'861 +'8 L8 ¥l 99°¢ SLLFILY 8LEF 08P 99°8F T 19 SSF LSLY PO-APF6S €T00 YO-A9F9€L00 CI00F6FPLS0 T00°0F 199500 SIMLIZL
680 686 PSLI S8 €6 0SI 0 v> £9 9F 89 ISEFSTISY LELF 6°6SY 8Y ¥ ¢ 008 PO-HEF TP ET0O0 PO-A9F9TLO0 TI00F6TLSO0O 100°0¥F #T LSOO LIMLIZL
€0 €6°LLY O0°6PT S°O1 S8 Twl I°'e> 80 8F L9V 00 v+ 1 TSY EL'6F 0 PSP WWF0T9  PO-APF6EET0O0 PO-ALFLTLOO SIO0FB8EIS0 TOO0OF9T9S0°0 9IMLIZL
8Y 0 I8PSS  €°€9C ¢TI O°I1 #LI v 'v> LT 9F 86¢ PSEF 1 65Y 9ELF VY LSY Ly¥ L'y PO-HEFS6PT00 PO-A9F 8 ELO0 TI00F169S°0 100°0¥F 68 SSO0 SIMLIZL
19°0 0E'IpS  87°0EE ¢S O°11 191 SI'y>  Op'L¥FSLY €8 °EF 8 °Svp 62 6% 6 69 9S ¥ 6 '88¢ PO-APFO8 €00 PO-H9F 9 1LO0 SIO0OF988C0 TO0O0OF6S650°0 PIMLIZL
90 6LPES 999t 691 0°11 9Ll LI'y> W6°SFTUS SYEF 0TS LTLFOSLY SP+ 8 08¢ PO-AEFS9STO0 PO-H9F9TLO0 TI00F #9650 100°0¥ #S 6500 EIMLIZL
65°0 92°¢69 SIIv L°LT O°€El 90T 89°¢ SECF LSY 0S'€F £ °SSp 6E°LF L VYOV LyF£0IS PO-AEF68TT00 PO-HA9FTELO0 TIO0OFE08S0 100°0¥F0S LSOO TIMLIZL
€0 TISyp  L9P1 L9 +'8 LEl LTy> €T 8 F t6p £9°€¥ 9SSy LI'8¥ 1 'pSP ISF £ 'Shp PO-APF 699700 PO-HA9FTELO0 E€I00F6€9S°0 100°0F€8SSO0 TIMLIZL
+9°0 IPC19 T'e6t 691 0°I1 881 |t A ISv*Lvy ITEFL LY 80°9F I "Ivp WFROP  PO-UTFPETTO0 PO-ASFO6ILO0 6000F I #9S°0 100°0¥ L8 SO0 OIMLIZL
LSO L8°69FY +¥89T 601 +'8 LEI L8E> TE6F SHb YOPFETISHr PO TIFE PSP SLFECEI  PO-ASFRTTILO0 YO-A8FLTLOO 6I100FTH9S'0 TOO'0OF 0L 9S0°0 60MLIZL
65°0 I€°6ES 67°¢€IE O€El L6 LSI 9 v> 8¢ 8 F ¥OP STPFL0SY  9I°11F 4S9 89F [ I¥S PO-APFETETL00 PO-ALFETLOO LIOOFSISSO TOO'0OFTE8SO'0 SOMLIZL
8v 0 92°6I8 800 1°LI O°SI #¥C wy> €S 9F vOr LSEF 86V 06°L¥F8°0vp IS* L 'vot PO-AEFETET00 PO-A9FE€TLOO TIOOFLEPSO 100°0F LSPSO'0 LOMLIZL
0 €609 9°L9T 1°T1 0°I1 €81 $9¢> L8°LF V8P 6LEF € PSP 6L °8F 0 '8¢p 6S ¥ 9 €St PO-APFSTHY00 PO-H9F0ELO0 EI00OF P 6ESO 100°0F 65 £50°0 90MLIZL
Lo €89 S°S6T 9°TI O°I1 T8I €0°P>  6£°6F LY LEVYFP6PP  LOTTIF L LO9Y OL¥ L '8SS PO-HSFEIECT00 PO-ALFTTLOO SIO0OFOS8C0 TOO0OF LLBSO0 SOMLIZL
wo 01608 v¥8S +vvCT O0°SI 8€T TL'E> LI'SF6ED SPEF | '6vp TP'LF L9 6V ¥ S pEP PO-HAEFLO6ITO0 PO-HA9FTTLOO T10°0F9TES0 100°0F9SSSO0 POMLIZL
19°0 LS99 9SO €91 0TI ¥6l or'y 61 97 6vv 65 EF S8 ST'8F L '9SY ESFIBOY PO-HAEFLPTTO0 PO-HA9F 1 TLO0 €I00F6L9S0 100°0F 81 LSOO EOMLIZL
9% 0 98°¢€9r O9°IIT 68 T8 ¢tfl Sve 6 '8 F S£S L6°EF 09 S8L6¥F 9 ¥8Y 8CF | '68S PO-HASFEROTO0 PO-ALFSHLO0 9100F9119°0 T000F96S0°0 TOMLIZL
. Mgz Wlzz Odsor Udir Udooz  Udpr O1F Ulgr/Mdag O1F Ngz/doge O1F Ngez/ Uz P1F Mo/ P1F Ulzr/Ugr  P1F Ngz/doe  P1F Ngr/Ud e 21 F Ud 0/ 0z P

(3/81) /9

e /38y

WA

uond awoip-zjrenb Juezue ], woay uodaz ures3-a[Fus ayy o) Junep didojost qd-N Jo HNNSY | AqEL

EHAMEDTE ad-N FHHETHERE

1%

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



(4631+4) Ma \ - (450+4) Ma

Y

(450+4) Ma

(4521+5) Ma

(4
(44944) Ma

(452+4) Ma

(4461+4) Ma

(456+3) Ma

(457+3) Ma }
(460+5) Ma

100 um
 ——

2
( U-Pb , 26 p}, /B8y )

Fig 2 CL inages of zircons fiom Tangzang quartzd orite plton

(um bers in the circles represent the analysis spots of U-Ph  and the other numbers represent ages of 2°PhL/Z8U)




50

2008

300
0. 085
200
P 0.075 _
g Z BRETEEKX
= 2
i 5
0. 065 100
BIK AKX
0. 055
0.4 0.5 0.6 0.7 0 T T f
*'pb /Uy 0 10 20 30 40
w(Y)/10°¢
3 U-Pb
. S : . 5 w (Sr) hw(Y)-w(Y)
Fi.3 Concodi diagram of U-Pb zircon datng results for
o ( A therion M P29
sanples fom Tangzang quartz-diorie p hiton Fi. 5 Sr/Y-Y dagran for Tangzang quartzdiorite p lnton
18( (modified afier A herton M PL?1)
170 ; ’
l;: 16 0F °
TR
( MORB
110 ; . (544 £47) Ma
[Mean =454.7+1.9 [0.41%) 95% conf ( SmNd ) B4 (471.0 +1. 4)M a
Wtd by data-point errors only 3]
MSWD=1. 6, probability=0.020(error bars are 2) ( LA—EHV[S )[ s
1300
(483 *13) M a( )s MORB
4 26py, ARy (442
Fig 4 *®Pb/?*U weighted mean ages of zircons from i7) Ma(SHRMP )[36]
Tangzang quartzd brite plton s
Adak ite
2B (St) A (Y) —w (Y) .
Adakie ( 5); Mg (>0.5), w(Ni)> 15
x10°°, w(Cr)>28x10 ° .
[26 29- 30] ( , U=Pb
) (507.5i3.0) Ma( TMS
[ 37- 38]
MORB, )
U-Pb (450.0 *1. 8) Ma(LA-ICPM S
# . [?]
. Mg , Cr Ni )
L2631 LA-ICPM S (456.0 £1.8)
Ma( ),
, " Ph/” Ph (487
, B (454.7 E6) Ma™,
11.9) Ma .

(450~ 486) Ma " *



51

U-Pb TM S :

(454.7 £1.9) Ma( )
[43] [33]

[ 44— 45]

4
U-Pb
(454.7 £1.9)Ma \
, (454.7%1.9)Ma

o ERXEET, FEKEE HE
wRAR R B, R RERE;

)

5
B R

IAFABHINFERELELREE AL AR K
4T Mi/NERSEAE TA-ICPMS% A U-Pb % 45 F
B i 485 A F B

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

DefntM J DrmmondM S Derivation of s;me modem arcm ag-

mas by melting of young subduction lithosphere [ J]. Naturg
1990 347 662- 665.
, , , [J].
, 2002 21(7): 431-435
[J]. , 2003, 30
(4): 372-1382
- - [J]
— , 2001, 26(3): 269- 278
[M]. : ,
1985 73- 88
[M]. : , 198 231
- 320

Hom I Rudnik R L, M donoughW E Precise elanental and
isotope rato detemnation by smultaneous solution nebulization
and laser abhtion ICPM S Application o U-Pb geochronobgy
[J]. ChenicalGeobgy, 2000, 167 405- 425

Ballad J R, Paln JM, Willams IS, et al Two ages of por
phyry intrusion resolved br the sup er-giant Chuquicam ata copper
depositof norhem Chike by ELA-CP-MS and SHRMP [ ]].
Geology, 2001, 29 383- 386.
Kosler ] FonnelandH, Sy lester P, et al U-Pb dating of de-

trita] zircons for sed in ent provenance studies  a can parison of b-

[ 10]

[ 11]

[ 12]

[ 13]

[14]

[15]

[ 16]

[ 17]

[ 18]

[19]

[ 20]

[21]

[2]

[ 23]

[ 24]

[25]

[[26]

ser ablation ILPM S and SMS techniques [ J]. Chan ical G eob-

gy, 2002 182 605- 618
U-Pb [J].
, 2003 48(14): 1511- 1520
Andesen T. Cowection of canm on lad n U-Pb analyses that do
not report?* Ph [ J]. ChemicalGeobgy, 2002 192 59- 79

Ludw g K R. Isopbt A pbtting and regression progran or rad+

ogenie- sobpe date [ J]. US Geobgical Survey Open-Fik R e

port 1991 39 91- 445
LA-ICPMS U-Pb LIl
., 2006 25(6): 455- 4.

Sem CR, Kilan R Role of the subducted shh, mantle wedge
and continental crust in the generation of adak iles fran the Andean

A ustral volcanic zne [ ]].
1996 123 263- 281

Kay R W. Alutian magnesian andesites melts fran subduction

Contrbutions o M nmerbgy and Pe

trology,

Pacific ocean crust [J].
Research 1978 4 117- 132
BelbnH, MauyR C,

Joumal of Volcano bgy and Geothem al
Sajona I G, etal M agn atic reponse o
abrupt changes in geodynam i settings P liocene-Quatemary cale
akaline and Nb-enriched lavas fran M indanao ( Philppines)
[J]. Teconophysics 1994 237 47- 72

MartinH. Adakiticmagnas modem anabgues of Achean granioids
[J]- 1999, 46 411- 429

XulJE Wang Q Yu X Y. Geochanistry of highM g andesites
and A dakiic andesie fran the Sanchazi block of the M anlue

Lithos

ophlitic mehnge i the Q nlngmountaing CentralChina ev+
dence of partal melting of the subducted pakeTethyan crust
[ J]. Geochen ical Joumal 2000, 34 359- 377

Batbarin B G ranitoids main petrogenetic classificatons i rela
tion to origh and tectonic setting [ J].

1990 25 227- 238

Geological Joumal

Babarin B. A review of the relationshipsbetween graniwoid types
ther origins and their geodynan ic envionmentss [ J|. Lithos
1999 46 605- 626

DmummondM S DefantM J A model or trondh jn ile-tonalite-
dacite geness and cstal growth via slab melting A rchean ©
1990 93

modem canparson [ J].

21503- 21521

Geophysical R esearch,

Kay SM, RanosV A, MarquesM. Evidence n Ceno Pampa
volcanic rocks for slabmelting prior to ridge-trench collison n
southem southAmerican [ J]. Joumal ofG eobgy 1993 10L
703- 714

. Adakile

., 2001 20(3):

[J].
297 - 306
( ad ak ite)
2000 35(2):

RIE .

s s

, 2003 27(2):

251- 256.
[J]

101- 108

[J].

9 ° b,



52 2008
, 2004 23(9- 10): 959- 965 [ 37] R s
[ 27] R R U-Pb [J]
[]]. , 2002 21(7): 436- 40 , 2003 24(1): 23-29
[ 28] R . [J]. [ 38] s s
, 2004 11(4): 585-594 [J] s
[29] Kushio I Partialmelting of mantlk wedge and evolution of island 2005 32(4): 588-597.
arc cmst [ J]. G eophysical Research 190, 95 15929 - [ 39] s s
15939 LA - ICPM S [J]. s
[30] ArculusR J Aspects of magna genesis in ares [ J]. Lihos 2006 20(4): 536- 544.
1994 33 189- 208 [40] [M] //
[31] ) , ,
[M]. : , 2004 , 199t 167- 173
[2] [(M]. [41] ,
, 1988 1-74 [J] , 1996 42(3): 209
[ 3] . , , ~214
M ] : , 200t 519- 528 [ 4] R R
[ 34] R s s Sn- Nd Rb-Sr 07 ply— 206 p},
[J]. , 2004 23(12): 1202 [J]. , 1991 20(3): 219- 28
- 1208 [ 43] [J]
[35] ) ) , ( ). 1994 24(3): 245- 250.
LA-ICPM S U-Pb [ , 2006, 25 [4#4] , , ’
(11): 1321- 1325 [M]. , 1988
[36] , , , [45] (M]
HR MP , 1997
[]]. (D ), 2007 37(10): 1301- 1313



