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Geochronology, geochemistry and petrogenesis of the Datonggou granitic
plutons in the middle section of Altun Mountains
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ZHAO Duanchang, WANG Xing, DU Biao, WANG Tianyi

(Shaanxi Center of Geological Survey ,Xi’ an 710016, Shaanxi, China)

Abstract: The Datonggou granitic plutons, outcropped in the middle part of Altun Mountains, are principally composed of
monzonite granite. The LA—ICP—MS zircon U—Pb isotopic dating indicates that the Datonggou monzonite granite was emplaced at
(353.7£1.1) Ma. They have high—K cal—alkaline and strong peraluminous features (Si0,=74.5%—76.2%, ALO; =12.62%—14.15%,
(Na,0 +K,0)=7.71%— 8.29% , K;O/Na,0=0.9—1.22, A/CNK =1.0—1.19). The Datonggou granitic plutons are rich in large ion
lithophile elements ( LILE) and depleted in high field strength elements (HFSE) with a clear negative Ba, Nb, Sr, P, Ti anomaly.
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REE distribution patterns show strong negative anomaly of Eu (6Eu=0.03—0.59) and distinct enrichment of LREE relative to HREE.

The geochemical characteristics of trace elements indicate that the rocks were formed by partial melting of variable hybrid sandstone

and variable mudstone from the upper crust. The partially melting temperature calculated by whole rock Zr thermometer is 722—745°

C and pressure is 0.8—1.6 GPa. Combined with the data from the Altun Mountains, it is held that the Datonggou granitic plutons in

middle Altun Mountains might be related to the delamination of deep blocks under the Altun orogen.
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Fig. 1 Geological and tectonic map of Altun orogenic belt (a, after Wu Cailai et al., 2016) and sketch map of Datonggou area (b)
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Fig.2 Outcrop photos and micrographs showing typical textures of the granitic plutons
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Fig. 3 CL images of zircons from monzonite granite and the points for U—Pb analysis

F1 ZKEHAELA-ICP-MS 7 U-Pb B ESTER
Table 1 LA-ICP—MS zircon U—Pb data of the monzonite granite
T A R/107° 7] iz 3% b g I7] Bz 2 44/ Ma

I'}“J ,I‘IJ;%_I’?L 232Th 23XU Th/U 207Pb/20(vpb lo 207Pb/235U lo ZOGPb/ZSXU lo 207Pb/235U lo Z(me/zst lo
PMO17-1-1 169.95 25649 07 0.05439 0.00142 042111 0.01026 0.05615  0.00045 357 7 352 3
PMO17-1-2  254.57 533.7 0.5 0.05982 0.00113 0.45901 0.00759 0.05565  0.00038 384 5 349 2
PMO017-1-3 171.1 26749 06 0.05507 0.00126 0.42773 0.00892 0.05633  0.00041 362 6 353 3
PMO17-1-4  152.33 30649 0.5 0.05574 0.00136 0.43548 0.00981 0.05667  0.00044 367 7 355 3
PMO17-1-5  122.53 201.18 0.6 0.05263 0.00163 0.41281 0.01212 0.05689 0.0005 351 9 357 3
PMO017-1-6 129.6 21348 06 0.057 0.00153 0.44536 0.01113 0.05666  0.00046 374 8 355 3
PMO17-1-7  112.87 20698 05 0.05551 0.00164 0.43283 0.01202 0.05655  0.00048 365 9 355 3
PMO017-1-8  176.97 250.72 0.7 0.05383 0.00117 041616 0.00825 0.05607 0.0004 353 6 352 2
PMO017-1-9 4913 76794 0.6 0.05585 0.00088 0.43247 0.00564 0.05616  0.00035 365 4 352 2
PMO017-1-10  106.07 189.52 0.6 0.0566 0.0017 0.44249 0.0125 0.0567 0.00049 372 9 356 3
PMO17-1-11  113.98 223.06 05 0.05464 0.00172 0.42628 0.01268 0.05658  0.00051 361 9 355 3
PMO17-1-12  80.98 143.31 0.6 0.05909 0.00218 0.46248 0.01632 0.05677  0.00059 386 11 356 4
PMO17-1-13  511.02 633.35 0.8 0.05726 0.00101 0.44658 0.00681 0.05656  0.00037 375 5 355 2
PMO17-1-14  186.9 243.14 08 0.05744 0.00165 0.44792 0.01205 0.05656  0.00048 376 8 355 3
PMO17-1-15  603.74 69628 0.8 0.05515 0.00095 0.41758 0.00614 0.05491  0.00035 354 4 345 2
PMO17-1-16  149.9 217.05 0.7 0.05869 0.00193 0.45624 0.01424 0.05638  0.00054 382 10 354 3
PMO17-1-17  244.66 297.61 0.8 0.05707 0.00157 0.4447 0.01146 0.05652  0.00047 374 8 354 3
PMO017-1-18  268.09 32286 0.8 0.05648 0.00148 0.43909 0.01068 0.05638  0.00045 370 8 354 3
PMO17-1-19  222.44 321.45 0.7 0.05732 0.00148 0.44445 0.01063 0.05624  0.00045 373 7 353 3
PMO017-1-20  645.42 1103.83 0.6 0.0554 0.00083 0.43034 0.00524 0.05633  0.00034 363 4 353 2
PMO17-1-21  131.13 176.87 0.7 0.05919 0.00195 0.46156 0.01439 0.05656  0.00053 385 10 355 3
PMO17-1-22  213.34 312,19 0.7 0.05525 0.00146 043185 0.01059 0.05669  0.00045 365 8 356 3
PMO017-1-23  110.44 222.05 0.5 0.06063 0.00234 0.47208 0.01737 0.05647  0.00061 393 12 354 4
PMO017-1-24 98.2 169.82 0.6 0.06246 0.00185 0.46932 0.01306 0.05449  0.00047 391 9 342 3
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INBCE AR 1115 . LA 22 4D s 460 T F
2R B HLREIT X 3 (] 4a) , H 2P/ U AR IR L4 4
i1, 4 T(349+2) Ma~(357+3) Ma, HIALE YI4E 5 Hy
(353.7+1.1) Ma(MSWD=0.44) ([¥ 4b) , it By — K
AE 5 A 25 AR

4.2 FREkiLE

BT 7 4 i B R YA A i AR 3 e 2R A 2
TR 2 i E M TR AT A R 3,

4 SI0, B AR 74.5%~76.2% , MgO [ 55
1754 0.06%~0.25% ,Ca0 4 0.44%~1.19% , FeO* 1 7%
N 0.77%~1.43% , TiO, 1 7 542415 0.03%~0.13%,
(Na,O+K.0) &% 1 N 7.71%~8.29% , 1£ Si0,—(Na,0+
KO) Bl fiff "HRE (i P AE AR 1 28 X 3] 5a) , K.O/Na,O
AR 0.9~1.22; HLARE 4850} 1.84~2.16, 7E SiO,—~
KO [ 5oy, 5 it 40 T v PR Bk 3R 90 5 B
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Table 2 Major element compositions of the Datonggou granitic plutons from the middle section of Altun (%)
GRS HE Si0; ALO; Fe;03 FeO CaO MgO K,O Na,O TiO, P,Os MnO LOST TOTAL & A/CNK A/NK
PMO17-1 CRAERE 7529 1332 1.17 017 096 0.17 391 380 011 003 003 122 10016 184 109 127
PMO17-2 CRAERE 7467 1321 098 0.17 1.19 010 455 374 009 003 004 139 10016 217 100  1.19
PMO17-4 CRAERE 76.16 1410 061 0.17 044 010 383 423 003 000 003 046 10017 196 119 127
PMO17-5 KA 7593 1404 071 038 048 006 392 437 003 000 004 044 10041 208 114 123
PMO17-7 WAL KAER?r 7448 1415 1.17 029 079 025 391 425 0.11 003 003 083 10029 211 1.12 1.26
PMO017-8 B K ALY 7517 1390 084 0.17 078 0.12 424 401 005 002 003 082 100.17 212 1.10 124
PMO17/10 WL KAER #7571 1262 094 050 095 0.16 382 396 0.13 002 005 100 9985 185 1.02 1.19

N 3.17~3.69; ALO, 5 1 1F 12.62%~14.15% 22 [A]
FRAFIHE B A/CNK K 1.0~1.19, J& 35 85 i — 5 1t 41
JEAL R (B 6). A A IR BIRRI  &6E,
%5 ALO;  Na,0 Fll K;0, fik MgO, 1 1 Fi 45 %k A/
CNK Z40K T 1.1, CIPW ARifetl )it 45 3 b W &
O FERT 1%, SRR 5 S AL A 1Y Bk
FEEARHE

A YRR R R 85.7x10°~153.2x10°°, S 4
S 111x10°°, (La/Yb) RS S, 24 3.53~10.99, 4
FE 5 1.90~1.95, LREE/HREE=3.52~11.9, i/~ %
it o REE, TR LT 58, (GI/Yb)=0.77~
1.54, \ i + ¥ 2%, Dy . Ho & S A X 7 i, Y/Yb=
6.62~7.63 , 21T 10, W% 7 #7 TN A vl RE A TR X A9 5% 7
FHCE /N A, 2002), BA R EZA 75 5, SBu=
0.03~0.59, B 7~ U5 X AT BEAT RHS A 5% B, 2ok i
AIFRUEAL B R R (8] 7a) , BN AR, B

Mg bR AEL R TR R H (E 7b) A A R
EREFHAILERL . Th U K, M=% C % Ba |
Nb .Sr .PHITi 8 5,

5 1 w®

51 ERAERX

AR SR T b AR STUAR I I 5 3K A2 1Y)
SR TR IR X B EA Z R B AR RS
(e fis W JE A sk A2 A ) & R IR X
(Chappell et al, 1992; Harris et al, 1992; Williamson
et al, 1996; Sylvester, 1998), Bl /R 4 111+ Bt K 5
1 5 B A1 A/ICNK K 1.0~1.19, Ji@ 32 48 I — 5 5 48
i 3, 46517 7 K/Rb LHEAE(174~333) 1 La/Nb )
PIHAA 2.77 43 5115 M5 i AH B (AL (150~350)F1 2.2 FE
#2311 (Barth et al, 2000; Dostal et al, 2000), % 1 7
AR T HI5E , 75 Nb/Y-Th/Y [El i (18 8a) A5 A
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52 AAEBMIRESG

WFE R T R, A i A AR R
PR A A RHE A AR RRE | T A 2 R VR B 45 2 ik
WY AEXT 5 o3 A (A B PR 16 Ti AT 22 | IRk
ALO/TIO; FUAE A K /N AT L sz B8 425 il ek 2 %) v
. 24 ALOY/TIO, > 100 I, Hodz gl /N T 875°C
ALOyJ/TiO, < 100 B , & fl i B K F 875°C
(Sylvester, 1998); A< SCRAT /R 4 1Ly 1 B2 A VA 46 54 ¢+
ALOYTIO, L {H AT T 124~516, AL —AMRE A R 97, %
LA Rl B2 /N T 875°C

— BN A B R e B TR, R I
I A e e AR A I R T AR A AR e, BT DL K R
5 it B P 3R 3 b T DI AU 3 2 SRR R R 1 3R
CRAFICEE, 2007), 5T IZAATETAER BUA A,
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Fig.7 Chondrite—normalized REE patterns ( a,normalizing values after Sun et al., 1989) and primitive mantle normalized trace
element abundances of the Datonggou granitic plutons ( b,normalizing values after Sun et al., 1989)
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Fig.8 Source region discrimination diagrams of the Datonggou granitic plutons from the middle section of Altun (a, after Boztug et
al., 2007; b, after Altherr et al., 2002)

B Zo A AR RE R PR e R A Y AR 1
A B L T H (Watson et al, 1983), 5 A 248 <) Ji
TR R Th R LA S BRI, U AT LA B A
i R B AT U G SR AL B B A 3 R T R
(King et al, 1997). 5411 Zr #9730 BiC R B0 B2+
S RBURR i HAh PR 2 AT BH (52 ) (Meller et al,
2003), Watson % (1983)#Hi Zr 7 ¢ A1 HREPE , g2y
T Zr U REE RERA K FE TR AN A B G
Z :InD, /™ = { —3.8—[0.85(M—1)] | + 12900/T,

Miller (2003) 45 1A 57 28 B AN S8 0% v Ze AN A,
Zr WA TS Y Ze A AR ( Tw) NWIHR S
BRI TR 1 an S5 2 b Ze iR BN AR, BT
25 Y Ze PRI BE N B IR R ) R JF EE
LT AR b SR I R O R T =
12900/[ 2.95 + 0.85M + In(496000/Zr,0) ] —273.15 H:
H M=(Na + K + 2Ca)/(Six Al), Bl J 4= 7+ Si. Al
Fe Mg.Ca.Na.K.P TR HEFHUH L5 &THR
(14 BH B BB . AR 3R B (e 4), 3RAFB]
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Table 3 Trace element compositions of the Datonggou granitic

plutons from the middle section of Altun (107°)

U5 X 5% B AR A TERHS A IR Y (<15%10°°) &
Sr/Y (< 20) A Yb(<1.9x10 ) Fil i La/Yb( > 20) /&
U8 DX 5% B4 AR TR A A AR AR R I . AR SRR

G 1l R B R I A B e B A I Sr(13.7x 107~

70.7x10 ) FI55 ZU 1) 1 Bu S5, 2 TR X 5% B4 A1
rh B RHR AT B Y(17x107°~28.8x 107, A
FE 5K 8.53 x 10 ° 1 9.95 x 10~°), fI% Sr/Y(0.48~
7.64), 1 Yb(2.33 %10 ~4.12x 10, IS FE & M
1.27x10Fl1 1.47x10°°), ik La/Yb(2.81~16.26) %]
FKHNRIX TC AR AT #5007 HREE 41 il fig
JE 5% B A P S A A N A1 (Xiong et al, 2005),
Rapp(1991) 45 i 5L g i 2 R M1, X5 78 0.8
GPa | & A= ¥ 4345 il o) 5% B4 4H R A DA A+ RHK
AR (oA A 16 1.6 GPali), 5% A AH
AR A R A = A T R A =R
A, RGN A AN IR R 200
1.6 GPa. Bl /R 4 111 Hr B R YA 46 e 7 T DX 5% B
AR RH A FANA A S Aa, AR
X H J7 AT 0.8~1.6 GPa.
53 MiEEERaAKE

T BT R 4 b DX o A ) D B A B s A
47 504~475 Ma (Liu et al., 2012; XI| K 4, 2007,

FEf PMO17-1 PMO17-2 PM017-4 PMO17-5 PMO017-7 PMO017-8 PM017/10

ik TRAERE HEA I KIE A
La 20.7 20.92 8.778 11.55 16.4 11.54 27
Ce 41.85 43.99 23.52 31.02 34.65 28.19 59
Pr 4.735 5.167 3.171 4.388 3.965 3.725 597
Nd 16.52 19.2 12.53 17.45 1422 14.92 21.8
Sm 2.98 4.176 3.39 4.797 2.668 3.789 4.1
Eu 0.532 0.519 0.084 0.051 0.498 0.194 0.51
Gd 2421 3.689 2.909 4.02 2335 3.099 322
Tb 0.324 0.656 0.565 0.822 0.355 0.54 0.65
Dy 1.618 4.09 3.554 5.077 1.863 3.171 3.15
Ho 0.31 0.884 0.756 1.062 0.368 0.604 0.81
Er 1.006 2.72 2312 3.259 1.154 1.865 2.25
Tm 0.16 0.456 0.431 0.599 0.208 0.32 0.41
Yb 1.273 3.262 3.046 4.115 1.469 2.328 2.78
Lu 0.226 0.559 0.536 0.729 0.27 0.439 0.39
Y 8.532 24.63 20.16 28.81 9.946 16.96 212

YREE 103.19 13492 8574 117.75 9037 91.68 153.24
Rb 129.6 204.2 187.7 2252 117.5 197.4 141.0
Ba 457.1 3435 31.3 17.1 389.9 96.6 420.0
Th 10.39 16.96 19.31 21.93 10.05 18.03 21.20
U 2.62 2.58 1.70 2.06 1.89 237 2.83
Ta 0.42 0.80 1.20 1.52 0.64 1.06 6.99
Nb 325 5.54 7.04 6.94 4.48 7.71 22.50
Sr 65.15 54.63 19.76 13.72 58.19 23.03 70.70
Zr 85.00 96.00 66.00 64.00 89.00 73.00 82.70
Hf 4.69 6.84 8.53 8.72 4.24 7.43 4.89

2013) , IR Fe TR b VR HT™ A2 B AR b

IR 4 Ll BERGE VA 4K 54 00 IR R R 722~

745°C (V34 735°C) , i a4 A1 CL BI& , A SCak 48 o

R H A —E AR ES £, WA A AR

2| T B 1 AR ZS (Harrison et al, 2007), Fr LA, #5441

FINEL T 45 R R G KR R

SR, BT R 4 L rp B R YA A B 5 AR R - JK A )
IR AN 722~745°C,

TR LS S T A B T AR
(Anderson, 1996), [H XY 5 & A= &8 4344 Al (%) 1R )
B8R FN Z He b B AT — AR A IR X 5% B AR 4 &
FE R X ) S o AL A TEI A 22232
WA SN A FRH A ST PR 6 20, i 4 5256
FATFEGERE, AR A SRR X AR RHE A, W R B
AL TR Y T AR (<10 Kbar) , [H 2595 X 30 A 4
A1, oY B R 7 B 55 (> 10 kbar), Castillo
(2006) 5 45 T —86 27 HBRAL 2 AE S5 5% B B A
Z A6 2 15 St( > 300x 10°)FI TG 11 Bu S i % B

2, HOAF AR 4E Hh #E 505~472 Ma (Kang et al.,
2014; FEAE4E 20164, 2016b; P B4, 2012) , ik
Bl 5 LR AR i E BT R S A A A . BT
ARF PR BT |, DX PN A AR T 2 48 A i
P, S B — e R AR A A & A AR AR A
FH 3B A28 AR FH R R 462~451 Ma, B $iR i
i o 7= A AT AR B Rl A B 25 28, LR A 467~
450 Ma (547 B 45, 2016; P P48 2011; & &
220105 B 3050 %,2012; A, 2013, 2016a),
58 e AR T A AR AR R A IR — B, RlE S
B BL, o i i R AR A A — 2 R AR I
FHAR AR A, 9 7 AR R A6 B i 0%, JLRTHR 4R
HITE 426~385 Ma(Xl| KL 45 ,2015; A K45 ,2014; 1
B ,2008; RPIF-4E,2007)

FA ST R B, B BT 7R 4 I Rl 2 N A7
TEL WAL R A AR . ISR A %5 (2016) , K5 g bl
IRGAE AR5y R F 55—, B AR 2 460 Ma, &
A BAT TRIAE R A 0w e, R B nT R 5 PR e I o
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A5 ), MRl 450~435 Ma, 0 B TR
B A R, AT BEE B T Rl 2R 5% 5 56 =31, iR
F1411~385 Ma, ELA A AL A 1 8P, Al RETE A%
T AR Al 8 5 3 L HA A AR AR B B 5
DU, BHC A 352~343 Ma, A 4G AL R TN KA+
KRR, A A EA SEE R A RHIE 5 O i
fRA265 Ma, 741 HA TRUE 5 5 HiBR AL AR5 1IE 56
DU RS T A 205 2T B 5 3k LA B AR i A
DUERA S, X EAEQ2015), M AR BT ANt AL
AR 3 DU B AR < 5 B R >
(517~500) Ma, JE TSI B B , R Je R i
FEERT I BRI ) 5 5 0, AR 501~496 Ma, JE
BT B SR BRAN w B B 5 5 =30, XA 462~451 Ma,
T TN il e e A= Al W g JF I d R B B 5 26
DU, IR 426~385 Ma, B8 T30k LU 10 feft R ik
BB, W SR A (2012) K ma Bl 2R 4y AR AR A B T
B EA R —AE— BHR 2 k500 Ma, JE A
It i AR 3 LA FH B B e SR 5 55 0
B R 466~451 Ma, JE BT BN bl 5% & A= W 88 s
R BT 5, 5 R e R AR R A — B 4
=11, R 424~385 Ma, JE T3 LY B9 (e Ty
Sto ZRA LA UEEF B, B BT /R 4 Hi DX v g B R
DIk © F A lf 8 ol JR B B, R4 A I e At
W U Z T LIk, BT 7 4 LS DR B A ke A= 3R DT
YERT, W54 T 0 G AR 5 | ke v b 5 ()8 40 J
AL S BRI RIAE A 2

F 5T DX AR B 75— 2= M e 7 tHE S 1 2 TR
TR PEAL R A AR St A A R s AL A A TN A
BRI AN B, PR IEAL R A A T
BN AN AR N A+ R AE RS, 5%
bR A RIR A VR, S A R b A I VA
FAES S (377+2) Ma®, TR MEAL 54 5 A A B A
KA BIAERR 4 (380£2) Ma®, W8 7 AL b Ak rh &
ARG EF YR, Sk E B S PSRRI T
RUAE 5 A B RRAE 5 A TR IX 2R T H 52 3B 45
il , 2R P DX oty AR AR AR T B RS IR IR ARAE
FH RS AR B4 i 5 ] 8 2o Ly R AR A4 Y 4
DUEFS R A . A SCRE 18 K A6 B A R AR I N
(353.7+1.1)Ma, J& A st A A s R i —o
ER 0T FR M RIS B A/CNK A 1.0~1.19, 320 1.1, ¢
HER By B = B, CIPW ARVER B3 15 45 51 v )

R4 HRGMBETHHTHELSER

Table 4 Calculation results of zircon saturation

thermometer

P M/LLfE Zi10°  InDu Tz /C
PMO17-1 1.29 85.00 8.67 741.25
PMO17-2 1.42 96.00 8.55 742.15
PMO17-4 1.19 66.00 8.92 728.15
PMO17-5 1.24 64.00 8.96 722.34
PMO17-7 1.28 89.00 8.63 745.40
PMO17-8 1.29 73.00 8.82 729.35
PMO017/10 1.37 82.70 8.70 733.79

EOFERT 1%, KL EFHER IR K ALK
A STIAE R AR . 5 A BRI AT
N, FLRCE D BT AR R A R TR 2 . 4
B X T 35, B R 4 L rf BERE Y 46 B e R 1Y
JRCRAILTR A, 3 LI G SRR B R D0/ D, S fel g
TR SR AR , 5 A AN T2 U ) b7 o8 o i, DA
T3 58 2 JSC e Lt Hh R A B o AR A 2 1
Kl — AR AE S FriAs

6 zt i

(1)LA-ICP-MS #5471 U—-Pb & H-45 W, i
IR 4 1L B R VA A6 B AR TR BTG R (353.7+
1.1)Ma(MSWD=0.44) , J& B £ 7% At

(2) R AE B A BB A 0 ) 4 R o 722~
745°C , V-3 20 735°C A AL 5 S TR X BCAY e
4 0.8~1.6 GPa.

(3) BT R 4 1L B3 E VA A B A AR LA S AR I
FHIREIE O L ST AR 2 A R AR Y8 BT B o H il
(7, FLR PR 5 3 L AR SR R DA

S R AU R 1 e RN - S A i 3
BAT IR PALTHRHEY AHEHEL TR
AR E M ERBIEFRENEHENL!

pE

@ BG4 H R A 0. 2016, BRI R 43 10 BT S A IR 105
J1 JA6E007005 45 P i DX 4l bl o R A i 4
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