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Abstract The Precambrian evolution of the Tarim Craton in NW China, in particular during the Early Precambrian stage, remains
enigmatic. In this contribution, we report field observation, petrography, geochemistry and zircon SHRIMP U-Pb ages of Neoarchean
TTG gneiss of the North Altyn Tagh area in the southeastern margin of the Tarim Craton. Zircon SHRIMP U-Pb dating reveals that the
TTG gneiss was formed at 2740 + 19Ma, and was later altered by Late Neoarchean (2494 +53Ma) migmatization and Paleoproterozoic
(1962 +78Ma) granulite-facies metamorphism. Geochemically, the Neoarchean tonalitic orthogneisses exhibit low MgO (1.33% ~
3.08% ) contents and Mg" values (37 ~52) and characterized by high Sr (469 x 10 ™° ~764 x 10 ™°) contents, low Y (4.72 x107¢
~13.5x107°) and Yb (0.37 x107° ~0.99 x 10 ~°) contents, leading to high Sr/Y ratios (41 ~99) , displaying typical TTG rocks
derived from the lower mafic continental crust. In addition, the TTG gneisses show positive gy, () values (0.2 ~3.6) with
Paleoarchean two-stage model ages (i, =3.62 ~3.70Ga) , suggesting that the crustal materials of the basement rocks in the North
Altyn Tagh area were initially extracted from a depleted mantle in the Paleoarchean and reworked in the Neoarchean. Therefore, the
Neoarchean TTG gneisses were most possibly derived from partial melting of a mafic lower continental crust with residue of garnet,
amphibolite and rutile. The diachronous formation ages of the TTGs from the North Altyn Tagh, Dunhuang and Kuruketage areas and
the distinct features in continental growth process suggest that the Precambrian basement of the Tarim Craton is composed by
independent continental terranes.

Key words TTG gneiss; Zircon SHRIMP U-Pb dating; Petrogenesis; North Altyn Tagh; Tarim Craton
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Fig. 1  Simplified geological maps of studied area

(a) simplifi ectonic map of Central Asian Orogenic Belt (CAOB) showing the location of the Tarim Craton; (b) ge ical map of the Tarim
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Fig.2 Representative field photos and photomicrographs showing the Precambrian roc
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Analytical spots and ages in Ma are shown
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Fig.4 Concordia plots of U-Pb zircon data for zircons from the Neoarchean gneiss in the North Altyn Tagh area
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Fig.5 Geochemical discrimination diagrams for the Neoarchean TTG gneisses in the North Altyn Tagh area

(a) SiO, vs. total alkali (Na,O + K,0) content diagram ( Middlemost, 1994 ), and alkaline and subalkaline division is after Irvine and Baragar
(1971); (b) SiO, vs. K,O diagram (after Le Maitre, 1989); (c¢) SiO, vs. MgO diagram ( modified after Xiong et al. , 2014); (d) normative
feldspar classification (after O’ Connor, 1965). Data for North Altyn Tagh TTG from Long et al. (2014) and Zhang et al. (2014); data for
Dunhuang TTG from Zhang et al. (2013b) and Zong et al. (2013) ; data for Kuluketage TTG from Long et al. (2010) and Zhang et al. (2012a) ;

also in Fig. 6 and Fig. 8
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f9°% Ph/ > U I Phy/ ™ U AR 7 5% 22 W L M I A (1] 4a) |
IS AEHY S 2512 £ 110Ma( MSWD = 0.67) ,>” Pb/** Pb JAY
SEARS A 2494 +53Ma(MSWD =0.52, n=4, K 4c) ;48
BN —HILE 2 A4S, HPh/ 7P U F7 Ph/ ™ U 4RI I 7
TFILE BT , 32 A5 4 I A7 Ph/2 Ph AT ¥ 4E 85 43 591 K
1964 +82Ma F1 1962 +78Ma,,

3.2 &#FFERERE
eI BT R T R K 2, TTC KA EA S
Si0, (62.96% ~66.99% ) 1% K,0(1.18% ~2.88% ) FI &5

Na,0(3.99% ~4.40% ) (¥ s (R 2) . 76 TAS [Erh Tt
i3V TE AR B TN A SR e K B XN (1] 5a,
LeMaitre, 1989) , J& T45 88 PE 5 A 250 (& 5b) o HMa ARG
TTG F- ¥ Ji 43 ( Condie, 2005) # Lt, i 46+ 5 (1 AL, O,
(14.82% ~ 15.71% ), CaO (2.97% ~ 4.03% ) H1 MgO
(1.33% ~3.08% )T & (& 5¢) o TEFRMELL An-Ab-Or [& 1,
i R AR A E = N A T DN, 5 R A RS & — 2
AL TTG A A4 (B 5d) o

b3k TTG AR B4 MK REE B (85 x 10 7° ~272 x
10°°) , HLAEBRRL BB R AL 10 i + 00 2 81 i R B8 R
TR E 5 ((La/Yb) y =25 ~49) ByEL 43 A=, B 17ALTO06
N Eu ESE (Ew/En” = 1.75) b HARFE G IR B AN &
1 Eu 5% (Ew/Eu” =0.77 ~0.99) ([ 6a) . I 4h, X5
FAREREAA R Sr (469 x10 ¢ ~764 x107%) LY (4.72 x



PPILRE S T R A A KF K TTG F ik o9 B A3k
x2 MRELLEHFAER TTC kA

WEITTE( x107°) Bk F 5B
Table 2 Major (wit% ) and trace ( x 107°

BEERLR(w%)5

) elements of the

Neoarchean TTG gneisses from the North Altyn Tagh aera

LR 3405

®3 FREILEMBXIFAEN TIC FARE Sr-Nd B RA
K
Table 3 Sr-Nd isotopic compositions of the Neoarchean TTG

gneisses in the North Altyn Tagh area

Sample No. 16ABO6H1 16 ABO6H2 16 ABO6H3 17ALTOIB 17ALT06B Fem 16 ABO6H1 16 ABO6H2
Si0, 66.92  66.91  65.12  66.99 62.96 Rb ( x10°°) 65.8 39.3
TiO, 0.42 0.47 0.46 0. 44 0.55 Sr( x107°) 581 554
Al 0, 15.30 15. 49 15.71 14.82 15.24 Sm ( x107¢) 3.54 4.95
Fe,0," 3.78 3.97 4.26 4.43 5.69 Nd ( x107) 25.7 31.0
MnO 0. 04 0.06 0.05 0.05 0.07 Age (Ma) 2740 2740
MgO 1.50 1.46 1.85 1.33 3.08 87 Rb/% Sr 0. 3280 0.2054
CaO 3.62 3.87 4.03 3.20 2.97 147g /144N 0. 0832 0. 0965
Na, O 4.14 4.40 4.25 3.99 4.25 873,,/86G, 0. 718598 0.714104
K,0 2.24 1.78 2.37 2.88 1.18 20 0. 000007 0. 000005
P, 04 0.16 0. 14 0.23 0.15 0. 14 143N /14 Nd 0.510768 0.510837
LOT 1.27 0.96 1.20 0.70 3.28 20 0. 000003 0. 000005
Total 99.39  99.51  99.53  98.98 99. 41 ¥ 8e/% 80 (1) 0. 705583 0.705956
Mg’ M 42 46 37 52 N/ N (1) 0. 509260 0. 509088
Se 8.71 12.4 10.6 7.40 9.66 1o (Ga) ) 77 299
v 67.2 69.0 75.7 66. 1 93.4 ton (Ga) 370 3 6
Cr 21.1 1.6 39.0 18.3 39.0 oy (0) 365 351
Co 256 280 199 204 79.0 s (1) 36 0.2
Ni 25.8 22.9 33.4 22.5 30.3
Ga 22.9 23.9 20.4 20.0 19.0 B BLLT 5 — i (CHUR) 115 Sm/ Nd = 0. 1967, N/
"Nd =0. 512638 ,\g,, =6. 54 x 10 "2y ~' ( Lugmair and Marti, 1978).
o f ;A e Rl 22 BAATH) (ONGNA) ey (0) AR B AT I . Bh
Sr 581 554 529 764 469
v 7 65 s 6 14 a7 BRI (e ) 5 B BEBESCAE IS (tpy ) T3 2% Jahn et al.
Ir 150 106 145 194 64.3 (1999)
Nh Ol T A >0 107 ~13.5 x 10 ™) 1 Yb(0.369 x 10™° ~0.989 x 10™°) &
Cs 0.169  0.120  0.118  0.223 0.316
Ba 1020 656 1060 1710 602 BELSt/Y LEAE D 41. 03 ~99. 36, 55 B4 A SRIA S R AR
La 36.5 1.1 36.5 69.6 25 WA (Kay, 1978; Defant and Drummond, 1990; Martin et
Ce 68.2 818 759 123 19 3 al. , 2005) . 7EJF 46 M FR AE Ak B SR ST R R, BT
Pr 7.12 8.67 3.69 14.9 3.95 R IR FUAY Nb-Ta 5 H5i A1 Ti 6 55 AYRRAE (1] 6b) o
Nd 25.7 31.0 32.9 47.3 13.4
Sm 3.54 4.95 5.40 6.32 1.74 3.3 4% S-Nd Ffr=AM
Eu 1.02 1.09 1.24 1.30 0.911 R TTG H—Jﬁ%tﬁﬁjﬂg Rb/Sr Hﬁﬁj{lo 11 #1 0. 07,
Gd 2.81 3.79 4.36 3.68 1.46 ¥ 8e/%Sr L (A5 Al K (0. 718598 F 0. 714104 . 6t 7 1997
Th 0.300  0.491  0.524  0.543 0. 184 167 S/ Se Hofi 0705583 i1 0.705956 (% 3). &A1
Dy Leroz1e 24 24 0.831 WINA/ N AR A AL # / (0. 510768 1 0. 510837 ) , X v (1
S e (DA 3.6 F10.2(187) A B2 5 BARRHY N Bt
Tm 0.0780  0.154  0.168  0.145  0.0697 A (toe) 9 3.70 3. 62Ga (R 3) .
Yh 0.503  0.903  0.989  0.950 0. 369
Lu 0.0621  0.129  0.126  0.146  0.0633 4 e
Hf 3.49 2.51 3.92 4.58 1.41
Ta 0. 643 0. 969 0. 688 0. 985 0. 360 4.1 MR&EIZ%E TIC FHREERAKE
Th 4.30 9.72 1.10 10. 1 0.751 TTGQTTG'”JEEH-[ = N K (Tonalite) | B8 K 4F &
U 0.234  0.332  0.257  0.419 0.564

& ('Trondhejmite ) F1£E i) [N 1 & ( Granodiorite ) = Ffr 541 & 1%
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FI/REIETTG (F3D)
F/R&ALLKTTG (STHK)
I BUETTG
[ EERBETTG

K6 BIRGEIZR Rt X TTG R b ORI AT AR E LA 1 BB (a, FRUEALIELHE Boynton, 1984) Fl 546 s i A ik

B E IR KM E (b, fRUEIL{EYE Sun and McDonough, 1989)

Fig. 6 Chondrite-normalized REE patterns (a, normalization values after Boynton, 1984 ) and primitive mantle-normalized spider

diagrams (b, normalization values after Sun and McDonough, 1989) for the Neoarchean TTG gneisses in the North Altyn Tagh area

THHE (DM)

O AR&IHITC D
L1 SUETTG
[0 EmmE#TTc

K7 AAERTRS ey (0) BfEORE DS Hu e ol ,
2000 &%)

FUE X TTG B ok I T Mg A2 k55 (1998) Hl Zong et al.
(2013) ; 6 vi 84S TTG BRI T Zhang et al. (2012a)
Fig.7  Crystallization ages vs. &y, () diagram ( modified
after Hu et al. , 2000)

Data for Dunhuang TTG from Mei et al. (1998 ) and Zong et al.
(2013) ; data for Kuluketage TTG from Zhang et al. (2012a)

a1 205 (Martin and Arndt, 2015) , Hoky 1 fiff s sk 7400 K
il b 7€ ¥ Ak AR B b 3 AL AR o R 2 9 {5 R ( Condie,
2005) o B AFET ALO; By, TTG 4547 70 o v 45 AR
R F 25 Y ( Barker and Arth, 1976; Barker et al. , 1976;
Barker, 1979 ; Halla et al. , 2009) , RHEx—502, 2FRKEL
O TTG H R s T iR 2R (i A= 45, 2017)
I, WA 2 R A SRR IR IR L o TTG & Atk — 2R 5)
AR | o I R TTG, X 0 i B g 2% 44 43 9] Sl /0 T
10kbar .10 ~ 25kbar £k F 25kbar ( Moyen, 2011), — %3k

Ui, i TTG 5 A1 19 Ak 2% i 7> BAT 3 & 19 Na, O % &
( >5% ) Fl Sr/Y HAE (50 ~500) DAL K SEAR A 3 7 + 5% 5k (Yb
<1x107°) AR B AE R 5 10 Th-fILHE TTG 4
AR B E(65% ~T72% ) KB (4% ~ 6% ) FIEL 5 ) T i
FEE(Yb<1.5x107°) Sr/Y FfH (10 ~200) , 2 1 2 A
TP N KA FIAE B TN S (Moyen and Martin, 2012)
i TTG T8 G &y 58 R IR o 56, Tl vh - TTG
T B 5 M A0S AT X (Moyen, 2011) . ARLHEHLRR
PSR ERE AT RTHBIUR AL 4HAC 16 TG i
153 AR R TTG 25,

A TTG 540 2t /K 8 R 2 A v 20 Rl T Y 3
— W5 B 3k A9 55 B 438 (Arth and Hanson, 1972; Martin,
1987; Drummond and Defant, 1990; Atherton and Petford,
1993 ; Rapp and Watson, 1995; Winther, 1996; Foley et al. ,
2002; Rapp et al. , 2003 ; Nair and Chacko, 2008; Moyen and
Martin, 2012 ; Martin and Arndt, 2015) ,{H-2 HIE i & 1
S —BHFEAES L (Moyen and Martin, 2012) , 3% 328 2 K
ATE i FE 2R PE T & 7K B R 2 B0 20 A R AR AT vl e ™ A By
AL TTG AL IR 5 3, S00RF 1A A et R 358 28 40 38 VR I o Jit
(Willbold et al. , 2009) Fil: H#f ( Rollinson, 2009) , % K
W R E RN TTG A AR by Fidk A8 T Sl 2
G B B (Moyen and Martin, 2012) . {ff s i B0 T,
TTG A1 B IR e 7e il o IS R . X Se R | 2 i
LR A LT 5L TTG 547 BAG i MgO (Mg") (Cr FI Ni &5 &
(Martin, 1999; Martin et al. , 2005 ; Martin and Moyen, 2002 ;
Smithies et al. , 2009 ; Moyen, 2009) , TM7EMR AT, BT
TTG E A0 2 H T 76 &8 20 B BB i, B B AT MgO
Mg"  Cr F1 Ni 2 & 29 41 %] %8 4% ( Atherton and Petford, 1993;
Rapp et al. , 1999; Rapp and Watson, 1995) , 454 i A\ #F
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JE'Z: A REME
BREA LREER I &
10%FREA K INE
#[X: MORB

BREEARA 11 10%H076 18
FNARIV: RS

O FREIHKTTGC (F)
O MR&AHTTG Gl
0 HETTG

0O EERERITG

GO: N EARMANE
G10: F10%AEA A NE
G25: B25%AIEAKAINE

B8 Bl/R G Ab Sl Kt AQ TTG Jr i St/Y-Y &g (a) A1 (La/Yb) o-Yby EIf# (b) (i Moyen and Martin, 2012 & ; J il

£k B Drummond and Defant, 1990)

Fig.8 Y vs. St/Y diagram (a) and Yby vs. (La/Yb) diagram (b) (modified after Moyen and Martin, 2012; melting curves

from Drummond and Defant, 1990) for the Neoarchean TTG gneisses in the North Altyn Tagh area

SALETTG (K30
SILETTG (TR

B9 BRI HRE Q TTG ffE Sr/Y-La/Yb [ fi# (a) Al Dy/Yb-La/Yb [ fi# (b)

Py /R 4z A6 2% SCRR B S VR T Long et al. (2014) 1 Zhang et al. (2014)

Fig.9 Plots of La/Yb vs. St/Y diagram (a) and La/Yb vs. Dy/Yb diagram for the Neoarchean TTG gneisses in the North Altyn

Tagh area

Data for North Altyn Tagh TTG from Long et al. (2014) and Zhang et al. (2014)

535 (Long et al. , 2010; Zhang et al. , 2014 ) , o /R 46 %%
B TTG RS BoR B mi i S/Y FI(La/Yh) ¢ Hufl
(& 8a, b),MgO il Mg" A5 fb 85 K, 43 511 K 0. 65% ~ 3. 50%
CP34ME 1. 79% ) Fi1 26 ~ 60 (CF-3{H 44 ) , TR 43 FF i s 75 1E
T Hb TS M A X IR (E Se) o B Cr F (119 x107°
~59.4 x107° SFH{H 25.7 x 107°) FI Ni &4t (1. 14 x10°°
~37.0 x10"° SFHI{H 17.3 x 10°°) [ BERS R T AR A 5
MG Z: 5 0 AR, BT R Gkt KA TTG FJfRE 1
Nd [R] {37 2 Fn 45 A HE [7]7 28 W B BB X AR R 35 3.6 ~
3. 1Ga, 5 A WS AR HZE 0.9 ~0.4Ga, FWIPT/R 4
G TTG R BRI AR B 5 00 25 44040 5 1438 A= b
5Eo FTLL, FURGIGMT KR TTG R fR s R I8 Tl Rk A%
FEVET HSEAR A . BT /R b S Kol X TTG Fr ik &
THAGE TTG [FFEIESE 1 X — WAt .

KB Ir TTG A A #EAT 5 Se IR Y F1 Yb %5 5, 16 Hi
TICHREC P ETCH . Eu S Bu IE SR . X B4R SRR
878 T TTG & AR B B AL T RHC A TR € XEURHR £1
FOHE RS o BT/R B LGB Kt X TTG R IRk Hh il e A it 7w
WSS, BN D ERHCA M2y B4 o T (La/
Yb) y LUAEFIR Yhy LCABHR WG 7 I8 XA A # A 5 CFL) £ 1A
ATHYEE B (Martin et al. , 2005) . f1 TR TR AE R — 5 4)
S BCREOR R, Bt TTG & A7 v — S84 1T R Tl
(40 Nb/Ta, Zr/Hf | Zr/Sm 45 ) W] LL7R B3 55 3R IX 09 1% 4%
(Foley et al. , 2002; Klemme et al. , 2002; Xiong et al. ,
2005; HB/VBRSE, 2007) , AR 1T R M N Py 4T
ZEUK /K & S MREE > HREE > LREE ( Bottazzi et al. ,
1999) , it , R XA A A 3R B 25 S 38U K b La/Yb (9 LU AH
Fh&i, 1 Gd/Dy Fl Dy/Yb LA REAR. A 1A 8% B AN &
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FES/Y La/Yb WWAEA TS , i 2338 i Gd/Yb #1 Dy/Yb [
{ELAY 3 S ( Davidson et al. , 2007) o Faf 7K 453 b ¢ B Kol £
TTG FREA 1 St/Y HAR AN La/Yb B AR S W 5 9 1E K 56 6
F (K 9a) F5/5 T IR IX A AT AFATE s 1 7E Dy/Yb Hl La/Yb
P, R AA W B A &R JF HRZH0s 41 /) Dy/
Yb FAHHARAN T2 ~3 Z [ (8 9b) , 7R T ARR 52 B4 41
FEHISh 3032 20 f N A PE T o T LA, B R 45 36 40 Xl 1R
TTG F R R A IR XA AR A RN RIER B o Ah  FF
A iE R SR ZU A Nb-Ta 675, 7 Ze-HE 20887 B {2 A 1F 57
# ([ 6b) 36 T IR X ] RE IR AE G 41 A o

g5 BRI, B/R G AL G R R TTG R E kI T
WR AT T H e , I B IR XA A A I A R4 41
IR E . it HAE flE J) BT 1. 5GPa, IR B i 45km
(Rapp et al. , 1991; RE/NAREE, 2007)

4.2 TIC ERFHNESEREH

AL X A A% AR B A IR G BT B A R AT RS B Y
SHRIMP U-Pb 2 4F- 41 A4 247 Ph/*" Ph A i () Ji AP 34 8 2
2740 = 19Ma ( [&] 4b) , K BIZ TTG Fr k& 1Y JE L 4F 1% R
2. 74Ga, S NAEBT/R 5 S AR BBl e 85 A1 Ak b DX SR A A
TTG A kA AR (2. 60 ~ 2. 74Ga, S35 {E ~ 2. 70Ga) — 5
(BhEFSEE TN 2 REFS, 2003 ; Long et al. , 2014; Zhang et al. ,
2014) ,

R TTG 7 BRE RIS R SERGE 2 4010, & T
BEAE AR IR H DR IX 1 TTG Jy iR 442 s HOE
JRIHC K 2. 46 ~2.64Ga (SEY{H ~ 2. 57Ga, #1353 F135 M
fil, 2006; Long et al. , 2010; Zhang et al. , 2012b) , /& H
X TTG Fr R EZ A 7E A G 20 Kk e I A0 4R 2
T—H AR 2.50 ~ 2. 71Ga (3 ~ 2.59Ga, X HEZE,
2013; MfEREE, 1998; Zhang et al. , 2013b; Zhao et al. ,
20155 Zong et al. , 2013) . DA, FHEH XY TTG J BRA
T BB 4 e A% it DX 9 AR — 38, 1 L B 7R 4 b
[X [ 100 ~300Myr,

FT/R 4tk TTG Fr BRa bR T HES b AE IR, IS0 5% T P
AR JE AR B AR, 430k ~ 2. 5Ga Fl ~ 1. 96Ga (& 4c,
d) o HHDAPTR A0S ~2. SGa Z B f N IRIEJE 7 A
FRLAT ATEXT TTG B & # 17 @ £, WA W T D &#
~2.5Gal i A ()5 HEE, 20135 Long et al. , 2014; Zhang
et al. , 2014) X SR TEIEZS AT CL R 15 ~2.7Ga 1Y
BB KRN, LR TA A #R HR TTG [ ks
MBS . BRIGZ AN BT EXH A TTG J BRA i R R
RAE B AT T AN B 6 U-Pb 2 4F TAE, KB MIE L
IR ~2. 5Ga, IR H AR ~ 2. 7Ga TTG J Jjk e i 73
F ROE R T 1A OB LA ) (Zhang et al. , 2014) o [A] i,
~2.5GafE 4 ) ey ( ~2.7Ga) 5 TTG R A ~2.7Ga 11
e (O AHIEWAESE VIR G a8 WV E FIAEAE . BRI, BTZR 40k
% ~2.5Ga BYZZ BT/ AT REAAR T ~2. 7Ga TTG F kA 1R
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HatER GRIBIER) o FUREICER N UE T (B4 TTG
MR RS ) T2 KT ~ 1. 96Ga B4 728 B A= 11 (3
4%, 2013; Long et al. , 2014; Zhang et al. , 2014) , HiX—
FF R 5 Columbia i KB 5 & A & (Zhang et al. |
2014) . BARETAS B BRE T RRRL S 61T T #R0E , (A%
FAEREEIE (GEfEH4, 2013) . JL4EK, Wu e al. (2019)
TE B0 5 85 A1 B A 3t X ARG T W A RO e TR U AR
H ~1.97Ga, JENL TS £ P-T B0k, UESE T B 5 85 A P54
M X ARy T AR A 3 L7, IR % L AT RE S
Columbia B RG-S H 3¢, T H X114 A TN & FJe Bt vk
T WAS I T A R A 45 5 ( Zhang et al. , 2019) , DA,
TR BARZHIX Y TTG F BRE W AL % T X — AR B

AT 5T 25 W B500E t [X 22 4 v 35 At M X A TTG
A ARA AR B TE B, M0 B e AT S 728 Bl
HE o SUEHIX TTG J a5 41 48 B AR ) U-Ph 4R
AFALHK (1856 ~2003Ma) , T 4E Hi7E 1. 85Ga /£ 47 ( Zhang
et al. , 2013b; Zong et al. , 2013) , X —4ER 5 XN & E
TR B 48 A A I — 350, RS &1 P-T U3 48 78 T SO0 Hb X
~ 1. 85Gal i fi & 11 ZEF (Zhang et al. , 2012a) , Fif AJHEM]
X—FFRE S Columbia HRFGR G A 3G, HIA SR
B AL TP A ) — 49 (Zhang et al. , 2012a; Zhao et al. |
2015), A RIERMX N TTC F A FEIEH®T
~1.85Ga”F [T ZE A ( Zhang et al. , 2012a) ,{H H 1 if % £ [A]
A e 7R B HTE

B BTRGAE S TIG ke 5 BUR-FE & e B % TTG
FrRRE BT B A AR, I HLE A0 5% i 28 BT = A
st

4.3 BEARTHBIERELERAR

B R — H 0N & HAT 50— i € s 20 L I 19 s L3
(FIGHAE, 2013) , SR, KB 2 I AR S A 2F s
B 7R b PR Sz i BRI 8 R 20 B T RE R A A
PhS7 BARLE B ( Xu et al. , 2013, Yang et al. , 2018; Ye et
al. , 2016 Zhang et al. , 2014 ) . A 3C38 33 %7 Pf IR 4= b % 87
Kt TTG R RETEA AR E R R G a A =R 458
HA BRI FE A S 7 BT R 4l 2 b XA Rt AR BRI 5 S0
VEG e AR L X R OF AR o 1 26, KA AR ROk}
FWIBAT R 4 A G it DX 1) DR RV A A T B (1) BE S0ARE - P
E AR X 1 R 100 ~ 300Myr; FLR B db e i) TTG 1R
BT WA R ( ~ 2. 5Ga B4 HAL/E FFT ~ 1. 96Ga
JPRRLEARAS BVE ) | TS50 PR 6 se A b X L RO T —
W RE A AR BT ( ~ 1.85Ga) , I H B AT B ik ) A0 22
~100Myr; o)z , BI/R A0t X TTG R IR iy HE P B B st
AR 7R HoHh e A K R AR I R AR AE ~ 3. 3Ga, TR
~2.8Ga, ~2.9Ga fl ~3.4Ga(Zhang et al. , 2013b; Zong et
al. , 2013) , FEE TR 5 M f ~ 2.6Ga F11 3.2Ga ( Long et al. ,
2010) o HBT/R 42 b S it DXORN BUE - e R4S L XN ], 12
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[ 1.8-1.3Ga #txs L

[ ] 2.1-1.8Ga Rl [ ] #ameaE

[ ] ~t4Gaxkmes

K10 B/RGAbZe A 2 & vE B -SOE HuAA L K B AR P 9 (A E. Columbia i KRl iP A £ (45 Zhao et al. , 20025 Ye

et al. , 2016 &)

Fig. 10  Possible positions of the North Altyn terrane, Kuluketage-Dunhuang terrane and Southwest Tarim terrane in the Columbia

supercontinent ( modified after Zhao et al. , 2002; Ye et al. , 2016)

Ay 13 LR P R b X R e B AT SR A K i i TTG R, %
KAl B WA R mE % Wl e, B Ay 2,41 ~
2.34Ga, HEFEIL R T ~ 1.90Ga 7% Jifi 2 {F ( Zhang et al. ,
2014; Ye et al. , 2016) , X SEIE4EAR R BH R £ b6 2% b IX i
FER AL LG 5 SO - PR a5 b IX DL K 3 BLR 7 g 1l X B
A X, AR BRI T AN IR 1 KR d

TR IZAA 0 2.1 ~ 1. 8Ga (A8 15 LAY, BT A
%f Columbia ¥ K FE# 4T T E A EZE (UN: Zhao et al. ,
2002 ; Rogers and Santosh, 2002) , X863 177 R A5 E
FPGAERE YL 22 [8] 1% Transamazonian F11 Eburnean & 111747 (2. 1
~1.8Ga, Alkmim and Marshak, 1998 ) ; Jt. 35 %) Trans-Hudson
34 (1. 95 ~ 1. 85Ga, Hoffman, 1989) ; B§4EAY Limpopo filf
JEHF (2.0 ~1.9Ga, Kroner et al. , 1999) ; P8 K F] V. 78 3K 11
Capricorn filf f# 47 (2.0 ~ 1.9Ga, Myers, 1990 ) ; #% % == )
Nagssugtoqidian 3 [1]5{7 (1. 9 ~ 1. 8Ga, Kalsbeek, 2001 ) ; P51
F A Akitkan 351747 (1.9 ~ 1. 8Ga, Rosen et al. , 2005) Fll
i ARl R L (1. 85Ga, Zhao et al. , 2001) 55, A
5 BLAR A [7) b DX A% [ = 04 0 g AT L4 0 ] 7 4 I % b
A PR SO - O b A N 3 LR VY R b A 4y ) S R
AN e Fir i b raPaE LK P AR I AN 57 48 v hr i L
B (E 10, Zhang et al. , 2014; Ye et al. , 2016) , 9k
M7, EATTHE Columbia 8 Al (1 HAA L B3 T 2 58 22 Hb 5t 2% I
HOIRY)PEA U, X SCHRAARA IS 22 3 T 52 A4 AL 3 5 F , B
LTHTE P — &, TE e — (19 38 R e i@ (3

TR, 2020) o

5 &k

(1) PR §:AL2 TTG R MRy 2. 74Ga, If
HIZE T PR IR 28 B ~ 2. 5Ca WA A fi il
~1.96Ga JEALH AV

(2) PR G:AL 2 TTG J BRI T ot PR AEHE T 0
55 JF FLAEIRIS SR B TR DA R L0 Ak
VRIS 45Kk,

(3) B 4-AL G X WP IR 2038 5 U8 TR 2
IR RGN N L S NI GPN

Brigt  WPANIAEA 20K A R 0 o R A B v % AR Ui
FR9 R 3 By 5 v R e st R A 2 BIF 58 T S W DR e
SCEGIMTE 0 TR AT B Sl T 5 A By ; SHRIMP U-
Ph AR A A5 BE TR 1SR b O B0 SR T 72 53 1K
3 Bl 5 T 4 79 A o AR R 2 i X AR SCAR T
TRZA 5 BTG DL, XoF A SCBE B B 32 T AR S S 1 1 5
ATTHE e — I
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