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Abstract: It is a valid approach to explore the tectonic evolution and origin by comparative chronological research of the rocks in
the northern margin of Qaidam basin characterized by outcropped basement rocks and frequent magmatic activities. Dakendaban
Rock Group (DRG) is one of the dominant crystal basement rocks of Oulongbuluke block. A study was carried out on material
composition, deformation and metamorphism of the banded migmatitic gneiss, biotite plagioclase gneiss, two-mica plagioclase
quartz schist sampled from the DRG. and the gneissic quartz diorite that intruded the DRG. The zircons from DRG samples
yield nearly unanimous two peak age of about 460 Ma and peak age of about 430 Ma by LA-ICP-MS zircon U-Pb isotopic analy-
ses. Combined with the regional tectonic processes, we maintain that the age of about 460 Ma is the geological response to the
tectono-magmatism caused by ultradeep continental subduction in the North Qaidam. The metamorphic age about 430 Ma is
consistent with the crystallization age (429.04-4.1 Ma) of the gneissic quartz diorite. Combined the chronolgical data with geo-
chronological analyses on the gneissic quartz diorite, and the zircon REE data from DRG samples, it proves that the metamor-
phism of about 430 Ma is closely related to the homochronous tectono-thermal event. The obvious depletion of HFSE, including
Nb, Ta, Zr, Hf, and the Pb enrichment demonstrate that the characteristics of the gneissic quartz diorite are related to the

plate subduction which formed the active continental margin. This study provides important information for further revealing
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the tectonic properties and the evolution of the tectono-thermal event at Early Paleozoic in western Oulongbuluke bolck.

Key words: Oulongbuluke block; Dakendaban Rock Group; zircon U-Pb dating; tectono-thermal event; tectonic geology.
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Fig.2 The micrographs of banded-migmatitic gneiss (a). biotite plagioclase gneiss (b) from DRG, two-mica plagioclase

quartz schist (¢) from DRG and gneissic quartz diorite (d) (+)
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Fig.3 The concordia diagram and the histogram of zircons from banded migmatitic gneiss (PM014-1)
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Fig.7 Concordia diagram and the histogram of zircons from two-mica plagioclase quartz schist (PM014-39)
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Fig.8 The CL images of zircons from two-mica plagioclase quartz schist (PM014-39)
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Table 5 Major element compositions (%) and trace element compositions (10 %) of gneissic quartz diorite

Bl SiO;  ALO; 2Fe;O3T  CaO MgO K:O Na;O MnO  TiO; P,Os kekE Bt
1 53.62  18.54 8.50 7.87 3.53 1.22 3.25 0.11 1.21 0.27 1.55 99.67
2 54.36  17.90 7.54 6.08 3.17 3.10 4.21 0.10 1.15 0.26 2.15  100.02
3 53.35  19.41 8.54 7.51 3.33 1.87 3.29 0.10 1.29 0.29 1.20  100.18
4 53.02  18.11 8.25 6.35 3.44 2.84 3.63 0.10 1.24 0.28 2.38 99.64
5 56.29  18.03 7.84 6.83 3.18 1.48 3.09 0.09 1.11 0.26 1.56 99.76
6 55.69  18.39 7.70 7.23 3.17 1.11 3.27 0.09 1.12 0.25 2.07  100.09
FE Cr Ni Rb Ba Th U Nb Ta La Ce Pr Nd
1 19.6 9.76 16.8 398 3.58 1.01 12.4 0.68 52.8 99.2 10.6 39.0
2 21.9 9.51 84.0 705 2.48 0.87 12.2 0.76 38.6 70.2 8.5 34.9
3 14.9 8.80 23.6 450 2.56 0.88 14.3 0.93 38.0 67.3 8.4 34.5
4 55.1 18.90 55.3 635 3.49 0.99 13.3 0.86 42.3 80.4 9.4 38.4
5 19.5 8.43 34.7 397 9.32 1.16 12.0 0.74 64.8 112.0 11.3 42.6
6 20.1 9.42 24.4 380 3.89 1.05 10.9 0.59 46.4 82.0 10.1 35.6
FE 5 Sm Eu Gd Th Dy Ho Er Tm Yb Lu Li Be
1 7.47 1.70 6.22 0.98 4.71 1.00 2.52 0.34 2.08 0.32 11.8 2.69
2 6.63 1.65 5.60 0.90 4.40 0.91 2.33 0.33 1.89 0.29 16.1 2.25
3 6.79 1.72 5.87 0.95 4.76 0.98 2.53 0.35 2.09 0.32 18.3 2.49
4 7.11 1.73 6.04 0.97 4.78 1.01 2.57 0.36 2.16 0.32 14.2 2.38
5 6.94 1.65 5.77 0.91 4.27 0.86 2.28 0.31 1.84 0.30 18.3 2.49
6 6.43 1.55 5.51 0.81 4.31 0.88 2.26 0.30 1.79 0.28 13.7 2.49
FE 5L Sc AY4 Co Cu Pb 7Zn Ga Ge Cs Y Sr Hf
1 15.1 152 37.6 16.5 9.26 101.0 25.8 1.22 1.02 25.8 544 4.36
2 17.8 133 28.9 18.1 5.70 84.1 23.3 1.13 1.66 24.1 363 4,17
3 20.8 154 32.7 22.5 10.30  101.0 26.7 1.13 1.29 26.1 502 4.17
4 19.2 146 34.0 19.2 6.71 99.6 24.5 1.16 1.55 26.5 403 5.17
5 18.3 139 37.5 16.5  103.00  90.4 26.9 1.15 1.09 23.2 528 5.29
6 17.0 142 39.2 21.6 9.46 113.0 26.5 1.17 1.06 23.0 594 3.37
700 2000
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Fig.12 Chondrite-normalized REE patterns and primitive-mantle normalized spidergram for gneissic quartz diorite
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T 2.43~2.47 Ga(Wang et al.,2008) ; 315 Wk J¢, i
E S YO R AL I =AM 2.37~2.39 Ga 1) U-Pb
[ Z4EAE . Gong et al.(2012) A 3% W 2 5 1E 1
J2 M 7 8 TR Hb 5SS il 45 SR 55 Ak R R RS
F929 1.93 Ga 72 U4 AT i 5 Columbia # 2 K

Fii Y 2R A 5€ (Wang et al., 2009). 11 X T 35 45 19
900~1 000 Ma I 4 #% , IX 38 _E /i AN Ry 2 — i 4
A AR S R F A, & Rodinia # K Rl IC 58 5 14 1Y
i) 17 (AR BB A 55, 2007a) AR 3R T R e A7 65 e b B i
J& e P AL 110 5 (Wang et al.,2008) . —2b 2z 4]
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A1 %

Pt B IS FR AT RS £ BN BRI A 5 v s B ) 1A F
17 3T 58 F B P B 38 %M (FRaE i 45,
2007b) I Io il AR 5 A db A He 2 A AL (Gong et
al.,2012) B e A% 2 Bt 3 3 BOR iy K i ) R AE
(FEFAE 2, 2002b) . 5 Columbia #8 K Fili i I 5 i
L fi A A & (Wang et al.,2009) %,

oK F A I b DX RR T A1 6 5 Ml B 45 5 BRI 1 4F
¥ HE (Wang et al., 2008; Chen et al., 2009a,
2009b;Gong et al.,2012) FEEPIEP — o H 1L
T s W R AR T A A AR IR B AR IR AR
B 3 A AR I8 05 3 (8 3, B 5L T 7) i s
BHEEW AR HAR R TR ML 2 FERER. 2
BAERE PR S AN W R AL 460 Ma 52
430 MaP¥i i~ I (E AR I BE P98 R 0 4840 2 T 440~
495 Ma(Yang et al.,2002; A7 25,2003 ; ¥ 35 38
45,2003 7K HEHTAE, 2007 s B 4 4 5, 20095 X1 Ak UL
85,2012 &5 T M8 R AR AR L IR O — A ik
L[R2 7 1 UR AR R0 PR 3 A7 IR 3 B (Zhang et al. s
2004 ; Mattinson et al.,2006; KR EEE,2011). X 1§
b Sede gl AEARAE B A R IZ L R R AE (2004)
Xof S AL kv Al T B AR B A HEAT T R 4, OF
N XA AR CR I8 473 Ma) S I b 4
FH 5 K 1938 40 475 mi A FH 1) &5

HPIRIR A FRR S BT A b B AE B R IR A A
b, 728 AR B B X4 F X B Ry AR s R A
KICERETT 29 460 Ma 1 YR (B AF % 1 &5 A £ 2
FER — AR FLUAR  CL EHGAwG  Bok 601 & & 59
B K — 085K . Th/ U {820 #(0.15~0.84).
ZEA R IEE KR ARET 2 460 Ma 45 0 450 %
Tty A AR R i R R e o R v ) s — A A 1 1 R
ok,

R K Y RE R 0 AR R b T 422 ~
437 Ma, 54t % [ #1728 7 AF % A R i 5. n )
BRIl [X 433 ~ 435 Ma (%48 B35 0F (i 2500 45,
2005 KRR A, 2011) 5 i — IR R BRRL A — = F N A
#H 423 ~427 Ma B 78 BT 4FE % (Zhang et al.,2009);
< M X5 Lt A AN rp /R AR DG 1 431~436 Ma
A5 5 AE #% (Chen et al., 2009a, 2009b) ; #B 2% Hl X
422~449 Ma (M #5 5 A1) A8 B AE FH 4F 8% (Mattinson
et al.,2006,2009; Yu et al.,2013),3X % B4 [A] ] 28
R EXRE L ZRE. A RRAEF DY
430 MafF i B i H A W R G AW . 2 KB —
I — i1 45 K L CL BG4 s TR 43 A5 R AF , B4
W AR SRS A1 W ZE R REAE 25 B B A B A L Th/U fH

(0.05~0.84) K 4% 1 Fi + o0 R HRAE 2 H A N X 2%
B LA TR AR VR FH R RRAE.
52 AXRKEMHMERBERESEHHRIE R
EHHXER

FORRR A BN K A A FeO™ /MgO HfH N
2.38~ 2. 56, f£ TiO,-FeO" /MgO [ f# ( Allen,
2000) | HA% 52 25 Ak H 42 v b Y5 78 K i £ 9K X 38N
T 0 R ok ) & 3 B A 9 N KA B B B Y Nb-
Ta.Zr-Hf 50K 58, &% Rb.Ba. Tu. U,
Pb KB TR ATTE (B 1D, B AR o 4
A WA A5 fF CAltherr et al., 2008 ; Boari
et al.,2009) ;7E Rb-CY 4 Nb) Fl Nb-Y I 51 & fi# -
(Pearce et al.,1984) , A LN AR M IE A 5K
FRE X X B R O BT 50 AR A G Y
LRDI DN BUE 782 )

O A MW 5% 22 B, Sedb g ity 2R R2A SR 2 i
B It 5 AR v VR FHAR OC (R AR A, 20045 RBIL
&5 ,2007 ; Wu et al.s2009) , A i — filf 18 i< F wp b
70 1 JRLHS A H Bl B PR ) CR AR 5L 2004 s R BER A,
2005) AW ARAT I AFAR 2% BERE S 3= Ak 55 (2004) Xf
Sedv 2 i e TP A B A AR AR 2 IR OF B4R 1%
439 473 Ma 446 Ma Fll 397 Ma)  — € 22 5. 1]
RE Ay R 7 5 7 b B A A [R) b BEAR 1 — A RS B
i ] 2 S BT 3.

IR RIRUCA BEVE AR 5 5 ORI 5 1
S5 AR IR T — A RYUA T ~430 Ma W85 1 2
B R 57 R A N R 4548 . Th/ U fE 3R VL &
8 IE Ce 7t Eu 3% 45 1E 28 & R W 7 HAE 5 iR
AR A KRR A RN KA RER 05
B, (La/Sm)y A 3.62~6.03, & HZ 5| — ¢ 2
1) 52 ) TR G4 (Lassiter and Depaolo,1997).4%
A X IRGERL, 20 430 Ma 5 3 AE i U5 35 2 iR
12, T BOME T b 58 38 5395 i 7 1, A0 3 36k 1L 0 19
FRER AR N R AT B8 2 BR e A v b B Y
B b 1 — R A
6 45t

WK A 65 5 b B P B 3k 15 R SRCA R SR A K
PR B R AL A SR R B . (D iRl KIUHES
460 Ma WA AR I P REAR R T S b & ol A= R K
i RIS e 3 R v A i — R R B I S5 (2)
A BN A 2 TR IS 5 RS 35 1 KU B T 4
AR — 30, 85 G M BR AL “F RR A B h s RS B4 A
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430 Ma 7% J5t AF 8% Ay [A] 191 25 28 18 S 300 i) i — 4
FEAF B L 5 (3) R JBOIR A 9 TR 5 b BR Ak 27 8 s He
LA B KB 2 B FRAE g J5 5 5 RO R . =
FOMEE T Hb 5e B o3 4 Bl A 7 4, AR 3 Ll T
FAF L ZI A IR AT AT g 2 BR e A B o b e 7Y B
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