%90 %
20164E8H 1725~1736

% 5 I Mo % 4 ACTA GEOLOGICA SINICA

PR EMRIEGEBRREFTHELZATBLENGE

MREND L ERED HARTY A RED ZERY
1) of L R 5 M 597 JE 5 1000375
2) o B A 5 5 M AT S U 5 K 1830011
3) o B 5 T 5 M ER T 7 7 47 A 5 T A 50 5 AL 541000293
4) 385 L RS T TR 056 0% T 5K MR 5% B2 5, L 3¢ 100871

MBIRE - PTHL AU S i DXL T HP S 1Ll F) 1 2% 0 B 3 3 17 M 5256 1Ll AL Ll Ll S5 A 3 BT
A AR R 3 T A T TP U 3 L R A 3 BP0 R L LA A R S R TS R A 3 L A A R T A
SRR B . 0T U N T A R BT 7 St bk M XA A A el e B L 2 M IXC R o SR B 3 B R R I A Q)
) 8 30 2 B ] o BT R AR ACE RYRE . RS IR 1 95 g SRR 2% o R B 3 Bl b 2 XM BR Y — 2%
HEWELA N AP R AE LR A AW R T R AR BN E . B8 A LA-ICP-MS U-Pb 4 ({1l
B 423 4.5 Ma Ml 434 £ 1Ma A0SR T HoG 85 AR I - R WHZ R A S TE BT 3 B 20300 1) L 2 BT 47 2
e AL G X R R R B Rl AR R AR Z — . B AR R, R RR RS HIRA AW RE LM E T
S BA G B B Z WG S AL . 2GS B LA R R R B R AT ST DA TR T L e M B b i IR AR AU 3 F
SR EE TS B T X LR VAR AR R T ROT R A B R L. A5G A AR L AL )R B0 R T A R i U8
FMEAR A G 1 S BL AR 50 BRI 437 385 3t B Jb 2% 3 DX 7 2L oty AR AT R 0 A7 7 5 900 2l L %t IX AT RE O AR R R

Vol. 90 No. 8 2016
Aug. 1725~1736

i A A R E Bl B R A 4%

S SRR« TP LA s BTG 0 el 25 AR AR AR LACICP-MS U-Pb

HOI 3 11 (CAOB) W i B B 35 44 110 3 A 7
A, ot A R AR KR B X 2 —
(Sengor et al. , 19935 Jahn Bor-ming et al. , 2000
Windley et al. , 2007), H WP & Ly 78 SRR 1
i) 2R S i, B HCHR B Az AR b DX SR TR v v L O HL
A4 AL ER B P AR R S0 5 L 38 0 R R Y 5 LR B
A a4 5 (& 1a, Zonenshain et al. , 1990;
Mossakovsky et al. , 1994; Jahn Bor-ming et al. ,
2000; Badarch et al. , 2002), B A BFFEEW . H L
T LT 2 Tl A — 2R 9 A i PE A0 R B e R AR
EER AT NN e 3 e S P S B S DL S 47 PN i gl
ZUTBRW R A M A0 5% 1l W K R B A 1Y)
WAL PR, B W M S A AR A I b g A A
(Windley et al., 2007; Han Baofu et al. , 2011;
Xiao Wenjiao et al. , 2009, 2013), A H LIk, 5

P58 b 5 A2 W S5 0 N AL A A T I 3 L L R )
KT K BEL P B 52 4 K (Hong Dawei et al. ,
2003; Jahn Bor-ming, 2004). YA 4ab, Wi i 11 i
A3 A v o A Bl O ASE A8 BC 1E L ORI B T 8
AR Z R A G R B ER AT R AR T AR B
W4,

By 7 5 b B A % i X7 T BT 35 b B DAL B 2
rh S S DX P AR L P AR I T G L [ AR AT
5525 1145 A 3% (Wu Tairan et al. , 1993;Zheng
Rongguo et al. , 2014), B4 38 M X o7 F W 3 1
SR B B T P L B SR A R
T HTC SR WFSE P 3 1 Ay A AR 3 T A A OC B
ALE (K Ta) o ITAER S8 Bl 7 35 3t B b 2% 3 X iy
Az AR 368 8 A ik — Bk o i R, AR 22 27 0T e T A
o I IF A8 AR S R I 2 Xy 2 AR 3 8] 1) 8 3R 0 B

ASCHER A RBEIE ST GIHES 141502214, 41372225) , o [5 5 B 27 e 3 53 0F 5% 7 S AR B AF Al 45 3% (4 5 . T1522) , SR 64T
Sl op L5 R 2 5 P R 2 B IS B AL T S 0 H (BT 4 5 20151 HO049) , i [ 1 L R < T Bk 4 (B B 4
2016 M590990) 1 Hv [=] Hiy 57 8 28 55 H (45 : 12120115069301 I DD20160201-01) % By 4 J 4

Wk H #1:2016-03-15; 319 H #:2016-06-23 5 53 1% 4 8 - ¥ B

PR A B, 55,1987 Az W, B BRI S0 B3 . M b 2 %l IR HE - 100037 . Hi [l 3 BB} 2 g 3t S5 9F 52 BT s Email . rgzheng@

163. com,



o BT

1726

¥ iR
http://www. geojournals. cn/dzxb/ch/index. aspx

2016 4

PR T ORE Y WK B i AR AU BB 1) . SEiT
VST & ] 437 35 b B A 5 3t DX ) 47 A2 080 mT L A B
P X e 2 Bl A TR 7 o A A 1) L R
Je WA (A T b A o) i B Rl AR AU 3 B
AR IE . AHAR B L L Ly L R A e i e b b X

KT A A YR R R AR AE A B R
Tty A ARE G B (A5 BT R B b 2R b X 5 4R
VG A 40 F 3 2R T (9 X e % B2 47 7E 1] B3 (Zheng
Rongguo, 2014), Fi4b, i Tk = by A A IR 1
I ST G o fi 45 T iz 36 i e b 2% i X R AR AR Y

b 102°ob' 103°0b’

&=

283+2Ma (1) x

i 4

(&5 57 40 i o =

o

286+2Ma 889+8Ma
@) 356£3Ma .

@) &
{
‘ 83+3Ma ?

4

301+13Ma
(5)

257+4Ma(3)

255+3Ma(4)

251+3Ma
273+3Ma
274+4Ma

273+4Ma

(3)

280 300 320 360 380

2

P
o
F)
i
7 16 R

" e .
! ) :
o o 4

[ Thah »

L3
L3 T N i
o atis & ] &
3
Xa A z
[T AN il
142344 5Mag-
S #341Ma
P AL
266+2Ma
(©) 2542Ma

248+1Ma 264+3Ma (6)
(16)

301+2Ma

41°00']

/ 294£2Ma(2)

- ¥ '
R 251£2Ma(6)
254+2Ma

(6) cg‘£27513Ma(5)

274+3Ma
262+4Ma
284:3Ma, 289+3Ma 306+3Ma 321=2Ma(13),

276+2Ma, 279+2Ma hd (11)
10) 281+2Ma
280£2Ma @
283+2Ma

251+2Ma
2)

275+1Ma,270+1Ma

240 260 340 40 ’ 28212Ma
Mean age (Ma)
2,
S £ 276+2Ma
287+3Ma

L] N C] N N (10

FHAR —RR HRE R&R TFaLR 40°00

\é::;z;:;‘\:c Permian Carboniferous Devonian palloe“cimc

mE D e e 4
RHEF NGRS E T m#ﬂ b ‘ (15) g;iz%z
Proterozoic ~ Archean ultramafic rocks mafic rocks Precambnau 279+42Ma
granitoids 278+2Ma (12)

l N vy

2%% ?-é%g W 10km 0 10km G

Paleozoic Mesozoic fault

granitoids  granitoids

104°0p" 105°00" | 106°00' |

& la  HIE 3 L7 M5 7 1] (35 Sengor et. 19935 Jahn et al. » 2000 5 [&] 1b B 7 36 M1 Bk b ¢ b X b 5 1] 5 18] 1c B 7 36 i B
Je Gkt Xt A ARCE J A AR AR A R 5 [ P B 51 T 9 5 % Sk : (1) Zheng Rongguo et al. » 20135 (2) Zhang Wen,
20135 (3) Liu Zhibo et al. . 2014; (4) Ran Hao et al. . 2012; (5) Zheng Rongguo et al. , 2014; (6) Shi Xingjun et al. ,

2014;(7) Yang Qidi et al. , 2014; (8) Wu Kanglin, 2011;
(11) Feng Jianyun et al. , 2013; (12) Dan Wei et al. ,
(15) Li Jie, 2012;

Fig. 1a

Geological sketch map of the Central Asian Orogenic Bel (modified after Sengér et al.

(9) Wang Xingjun, 2012; (10) Geng Yuansheng et al. , 2012;
20143 (13) Shi Xingjun et al. ,
(16) Xu Dongzhuo et al. , 2014; (17) Dan Wei et al. , 2015

2012; (14) Zhang Lei et al. , 2013;

, 19935 Jahn et al. , 2000).

Fig. 1b Geological map of the northern margin of Alxa block; Fig. 1c¢ Relative probability plots of zircon U-Pb ages from

Paleozoic magmatic rocks in the northern margin of Alxa block. Age data are from references:

, 2014; (4) Ran Hao et al. ,

201353 (2) Zhang Wen, 2013; (3) Liu Zhibo et al.
Shi Xingjun et al. , 20143 (7) Yang Qidi et al. , 2014;
20123 (11) Feng Jianyun et al.
Zhang Lei et al. , 20135 (15) Li Jie, 2012;

Yuansheng et al. ,

(8) Wu Kanglin, 2011;
, 20133 (12) Dan Wei et al.
(16) Xu Dongzhuo et al. , 2014; (17) Dan Wei et al. , 2015

(1) Zheng Rongguo et al. ,
20115 (5) Zheng Rongguo et al. , 2014;(6)
(9) Wang Xingjun, 2012; (10) Geng
, 20145 (13) Shi Xingjun et al. , 2012; (14)



%8

RS 2 [ 46 - T ar 35 b He b 2% RS R 5 95 3t IX R B B AR AR 1727

Hey 3 PRI 28 ) REUAS RE AT 21 58 70 B9, DRIk L BT 4
P AL G b DX A A7 AR S AR AR o K S T
AP DXy A AR ) 3 95 A B rP I 5 L R 2% R
VU A 3 BT XF LU 3 A B A B T

1 B 55 A AR E

Fif 7 35 b e b 2 b, XA B iz 26 b e DL I 28 v
SEEIBEL U2 S L Ll — R 1L B R DAY A 3 X )
(RS R ARG i P el UK d PR = ST X}
o R IR I3 DXL T BT iz 5 b % X TR R
LI IX B A MR SRR AR SO 2 O RS R B g
a . testa DB RBYIR A B 20 L TR 2R
PN AN [] 5 R K 3l 2= 5% 2R ¢ 4 18 B 4 3 R L IR
i ) b SR s e . IR A% SR i — R 8 1) B
B4R} B3¢ o) b 0 i BT 1) B BUIR AL 3 o i A A T
R A — AR 20°~30° 2 [ . B PRt 32 S 1) e 40
WA AE 32°~ 45" Z Al sl BB K. TR 2%l 2R ot 3 22
Wy ib i A I D B BE K A RN BE K R R
HR 2 7N R B AL T AR PR T i
AENHMP T (I BBEREUE R S AR
HVREBUE MR A BBERE M BN
AR KA iR #h A A AL B IE B 87 T KR
i R R RUD Hoor A T W R0 DL . 50
N A R gt . Zila i iz LA
Mg AR & . MR & 5 9 SHRIMP U-Pb
AR N 3024 14Ma, JF 2 B H S8 RUIE B R A
Z & A (N-MORB) 1 3 Bk 46 %% %F iE ( Zheng
Rongguo et al. , 2014), B /RS X H &AW
R R 11 o] A 1L 20 b 22 R s i 22 R S 8 Ak A
fIE s AT LA 5 BT A 1L 25 174 3 5T AR Sk M6 A e e 3 L
&t (Bu Jianjun et al. , 2012), Z# X AY BT A 1L
A DAV I KLU S R ) I T B 2 R T RO TN
Feh € W UTRR IR A0 2H B 32 %y 3 22 ot — U 80 ot
BV BE WG A BE IR RS S R S BRE RE J
e ICE T o REESE . SEUTIR 2% i i B R
W 2H R Z 5 ZUARTE L A IR A i 1Y Bk T

A YA T 38 3o A 1 5 A 5 R S AR A R Y
77 30k S IR S 5 R AT TR L i R R S (T
2) . RMIR G5 E IR AL TR A4 5 v A iR db
L Bp A Ly 2H B K 2 28 5 W 2 B L A R R B A A
Bl BT A L1 ZH RS A TG I B E R 2 T Y 4 ik
KA. o R R PG BDIR IR e, AR TR s B
FEdl 15AL31-3 F1 15AL31-5 My P 4 2ol 32 %2
AR B AR BEH A 3, e

[TTTTT
BT A

e

[TTT
1

I
R

—fF

A
423Ma® o

T tuzamgt

200m

Ky e [

&2 BTt b e A 2 B R 2 05 5 1 o 85 4 1 ]
Fig. 2 The distribution map of Enger Us pluton in the

northern margin of the Alxa block

[ 3 B[ st b e b 2% A% IR 15 5 A AR BB A e sk
(a) S B F WA A (b)
Fig. 3 Field photo (a) and photomicrograph (b) of the

nger Us pluton in the northern margin of the Alxa block
ALBEASE B0, 0507 BHE 8N E
nRER A .
2 AR T
LA-ICP-MS #% f1 U-Pb 0 2 3 7 75 ARk
FRARACTA 7 B IR IP A ] 4 98 P53 o 5 S



R A
http://www. geojournals. cn/dzxb/ch/index. aspx

1728

#H
2016 4§

SERL. WO R bl ] 48 [ AH T 2\ (Coherent)
COMPExPro # ArF 43 F #0648  Big 1k 25 B
LA ) 7900 AU PUAR AT 5 B 1 B il . WOt &1
R POCHR BE B AR 32 pm, PO BE i % R 10]/em®,
FI AR A 8Hz, S AR S AT B 5B R4E 30s A H
B 5 AT 30 BB YRR Sk ik 8 BUS AT 2 b
AR Al it ph vk . B T B 2B He <L RN
600mL/min; B . Ar K, K &y 1. 151/
min, XF A J A A7 2 B R LB, 2P [ Pb,
“TPbFN **Pb 24 20ms,** Th,**U N 15ms," Ti i
20ms, H R JC R N 6ms. fi A bR MBS A 91500
(1062Ma) V£ SR #EAT [A) 0 3R H A B OE R S5
PLE/GJ-1/Qing Hu B EF ., TR & &I ER
PrkE NIST610 2 845, Si N bR o R #E 17 1157
NIST612 1 NIST614 J W= EH . {#i ] Glitter &
AT R OAE XOoT R & BT . AR R X
K14 {# A Isoplot/Ex (3. 0) #5 H (Ludwig. 2003),

5w AR IE 8 A Anderson(2002) 25 R 7115

S50um

IATEE Kt U-Pb i MK A HiRE N 1o, R"m
95 Yo I B A B .

3 AL R

g 15AL3L-3 g AN ATE &, K
REARKSEH N 121 3, A RET BRI
R G I (B a—d) , 3843 4% 41 HAT 728 i1 7
M ALK T 26 A0 RS SRR A B
GBI Th(92.3X10 % ~476 X 10 °) , U (182 X
107 °~1525X10 °) & &, HH Th/U HfH (0. 11~
LODEK . Fidh, Fir A & A B 100 2 e 43 i 46 5
BB Ce IES 3 JEu 1 5% LA R E M T 5 46
(e A L 5, Oy B RS5O 0 I R AE . %R R
G 5 A kR YE B 47,70 Ph/®0 U 4R 2 B R
1570Ma,1941Ma, 954Ma, 912Ma 1 914Ma, H 4
20 AN ) A (B4 R I R — 0,7 P/ U AR iR
4R 1 (415~427 Ma) , HIACE B4 1% 0 423+
4.5 Ma(J& 5) AR 7 HIE RAFER .

50um

\'&(

440Ma

50um 50um

A

B4 B s e db 2 AR R S A AR B 1 CL BME . R AR AU-# M8 &2 Ph/ % U 4R %
Fig. 4

434Ma
[
[ 7
\//

~7N\
)

N 4

50um o~ 50um
- | I

Representive cathodoluminescence (CL) images of zircons from the Enger Us pluton in the northern

margin of the Alxa block, showing U-Pb analysis points and *** Pb/** U ages



% 8 1 5 ] 45 ¢ BT L 35 Hh B b 2% RS JR 5 95 X B A B e AR AR 1729
0.4
| 15AL31-3 15AL31-3
™ 10000
ORI
02|’ ||||||||||| ||||||||| 1000
1400 lf 100
o PHER =423£45Ma [ T
7 02 n=21, MSWD=0.10 = 104
i 1000 ~
g = 1
S =
T
0.1 600 . 01
r—_:' o.oss'r
bq 0.01p
0.0 0.001 1 I 1 1 1 1 1 1 1 1 1 1
0 1 2 3 4 ) La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
21)7Pb/235U
0.0725
0 | 15AL31-5
; | |”| il 1, 16000
0.0715 Pt ”I”l |
| 1000
‘ N
0.0705 = 100
4=l
:) Sk
2 B 10
R w
2.0.0695 s
g w1
0.1
0.0685 P45 4 it = 434+ 1Ma ‘\
n=23, MSWD=0.72 0.01y
00675 5 i 3 n o 0001 1 1 1 1 1 1 1 1 1 1 1 1
0.48 0.50 0.52 0.54 0.56 0.58 La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

207Pb/23SU

Bl S BT e b B b G RS 2K 15 05 5 1A A U-Ph 3 R I K Bions B A A v AL s o0 R e 7 X

Fig. 5

Zircon U-Pb dating concordia diagrams and Chondrite-normalized rare

earth element patterns of the Enger Us pluton in the northern margin of the Alxa block

Feih 15AL31-5 this 1y AR & W K AR,
KA R 80~300pm, A 30 ~50pm, K585 A1
BAARIRG AW (B e, g, h) 380 85 A K 5 4 T
HIEK CEKRG AR (& D, 23 A0 85T
889 Th(31. 7X10 *~709X 10 *)F1 U(126 X 10 °
~1440X 10" ) H &%, Th/U F{H (0. 10~0. 88)
BOR B R RS A R IE . DS54 TR B A
i e R i Bos £ B R Ce IER % Eu fil
SR DA E AR R AR R BURA SR
M4F AR BT A I R B AE IS (E AL O I L — B
POPh/* U A A H 4 R (431 ~440Ma) , H A
BIFEW 2 434 = 1Ma, AR T HOZ 5 K T8 BUAE i
(K5,

RS R B 05 a R B B o BB LB BT KA

W BA R HE KRR G I W B8R Th,
U &M KR Th/U W, I H A 8 A i+
JCEBLAr M2 R B Y Ce IE 5% (Eu L 7%
DR B A AR R R X SR AR IR AR R W] T R K
L 5 A i 0 3 A Dy BB ) S R A LACICP
MS #: 47 U-Pb 4E #5251 423 +4.5 Ma Hl 434 £
1Ma, 3% 2 B UM 7R 15 I3 5 (AR )i T 35 B8 20 01 1)
RS R 5 00 i B e AR A S 1 & B X TN R
A% IR G i SR 2 om0 g B A R
o TEAR IR 5 5 i g o i S BT L 5 b B b 25 b X —
R IR SE T BOA S R P IR 1L 5 AR L s
PLIE ) e & 55 4 (Wu Tairan et al. , 1992) , Bi %15
H AR 54 i) 4% 45 (Wang Tingyin et al. ,
1993) o AT AF SR A9 A7 A 2 0 3 A0 oy 2R ) W 3 I
ML IR E R T M it — & 2 ],
B IR 595 E 2%k o MORB A Z0 R4 ) SHRIMP



4

2016

//www. geojournals. cn/dzxb/ch/index. aspx

http

1730

14 9ev L gey 49 o€V 7000 "0 86690 "0 LTOTO "0 LTGES 0 80T00 "0 S¥SS0 "0 0€°0 €97.6 86 "61¢ 9
14 9eT 9 9T 62 LEV 9¢000 "0 26690 °0 S1600 0 129¢€S 70 L6000 "0 29560 "0 170 90 '8€¢ 99 "¥8¢ S
€ gev 8 LEV 8¢ iad 87000 "0 L1690 °0 12210°0 GELES O €100 "0 78550 "0 19 "0 SV TLT 257082 4
4 €V 0T 0vv LY 0S¥ 29000 "0 920L0°0 Y2510 "0 81275 "0 29100 °0 G66G6S0 "0 19°0 €V VLT L9 V82 €
€ orv L vy €€ vy %000 "0 L9020 °0 29010 "0 22EVS 0 ¢1T00 "0 €L550°0 0% "0 8°6L1 [ 15V 14
14 SeEV L LEV € STy 6€000 0 28690 °0 9T0TO "0 66L€5°0 80100 "0 18550 "0 SV 0 L6 °SL1 ¥6°€6¢ T
(STETVSD) W i 3l
BN ST FECT iy iy A
1T Srad 61 8¢V 9L 671 28100 "0 80890 "0 20620 "0 26725 70 60€00 "0 16650 °0 9¢ 0 €9 921 € 'yee 9¢
0orT Ve 6 v e VeV 19100 "0 76,90 "0 96210 "0 22025 °0 22100 °0 €GG650 70 7€ °0 7V 6T1 68 °LVE Ge
It 91V Sy4 G§s el GLTT ¥.100 0 9990 "0 9.2v0 0 892L°0 60500 "0 162070 €370 I8 9.V 99 "2L¢ Ve
0¢ 216 G1 626 €¢ 756 19€00 "0 G0ZST 0 20.€0 70 12987 '1 9GT00 "0 880L0 "0 060 19 "8L1 2L 9s¢ €¢
0or 91V 61 LSV Al 1.9 S¢9100 "0 29990 °0 1620 "0 89896 "0 25€00°0 T6T90 0 Sv 0 18 °LV2 € 7SS ¢
It Lev LT €87 €g 8S. 9.100°0 17890 "0 S¥220°0 66809 0 28200 "0 [6%90 "0 6G°0 GL6€1 26 °G€2 ¥4
0T vev 6 62V 1 961 19100 "0 §0890 0 LOETO "0 292570 22100 "0 80950 "0 0¢ 0 €9 rel 18 "2V 02
0T eav i 9¢v 87 orvy 69100 °0 68290 °0 L0120 "0 6712570 61200 "0 2560 "0 0€ "0 €6 7LET 90 VSV 61
ot Srad 6 628V ¥4 0S¥ 291000 G1890 0 V€10 "0 18525 "0 L2100 "0 66550 0 8¢ 0 2L 6¥2 90 "62V 81
¢l Srad 8¢ 228 68 9.6 10200 "0 60890 "0 V€510 0 €62L9 70 68700 "0 99T1L0 "0 €10 2,081 G2 0S¢eT LT
12 756 ST GG6 €¢ §S6 8.€00°0 6S6ST 70 798€0 "0 88096 'T G100 "0 26020 °0 60°T 767861 L€ 7281 91
ot 87 (44 LSV jaa 9.9 69100 0 67990 °0 9€¥€0 "0 L7895 "0 L0700 "0 $0290 "0 19 °0 10°2¢¢€ 8 '1GS G
61 Lev 8¢ L9V 192 ¢L9 G1€00°0 €7890°0 12160 °0 9678570 6600 "0 6190 "0 8¢ 0 2 V89 6T "¢zt jat
0T Ve 2l v 9¢ (02597 S9T00 "0 20890 °0 €G.T0°0 9661G "0 LLT00 0 €7S6S0 "0 87 0 S8 V6 S6°S61 €l
ot Ve 0T eV 62 887 29100 °0 16290 "0 T€ST0 "0 182¢S 70 G100 "0 6950 "0 910 87 69 €9 "¢ey gl
ot 12V Al gey i Siad L9100 "0 6GL90°0 62020 "0 26615 70 11200 0 18650 0 S9°0 17881 LV 162 11
ot vev 6 Lav Le (444 19100 "0 86,90 "0 L6€T0 "0 19225 70 ¥ET00 "0 6.650°0 9€°0 9, "VeT §eLLE 0T
ot Ve 6 v 9¢ 8¢V 19100 "0 76290 "0 29€10 "0 90616 0 €100 "0 7550 "0 820 60 "S0T 87 'GL¢ 6
¥e 1791 61 8791 02 9691 28900 0 66682 0 65960 "0 90690 ¥ 80200 "0 ¥LT0T "0 9¢ "0 V961 V6 "2¥S 8
1T eav 81 orv 79 L2S G.T00°0 6290 °0 1292070 6627570 28200 "0 2615070 §6°0 8°L1¢ LV "S6¢€ L
ot Srad 6 LCV Ve 9eV 9100 "0 11890 "0 GL210°0 1122570 8TIT00 "0 65550 "0 11°0 L2 26 1068 9
0¢ V16 91 616 Ve 616 19€00 "0 GEZST 0 9¥8¢€0 "0 9197 '1 €9100 "0 96690 "0 17 "0 L8021 21262 S
€€ 0461 61 96¢ST 0¢ 6291 87900 "0 8612 0 VIT60 "0 8¢V18 '€ 90200 "0 8200T "0 60T g9 "eov 6 °89¢ i
ot e€av 6 v Le 491 19100 "0 78,90 "0 ZIV10 "0 2616 °0 9€T100 "0 67550 "0 1570 29 '80¢ 6G6°6€¢S €
ot 617 4 vev ecl SIS €L100°0 29070 9¢€€0 "0 92,€€5°0 68€00 "0 9.50°0 [0 $0 €St 8Y "06¥ 14
0T vev 1T 8¢V €€ 44 €9T00 "0 26L90°0 699100 20825 "0 99100 "0 60950 0 69 0 6L V12 JARNARY 1
(E-TETVSD) W i 3l Y
ot Jew/dd | ot Jewas | o [ewdis | uF | WW vt | mm »tr | @ N o | ot
862 9 9
Nigez/ «Ad g0z Neez/ «9d 2oz «9d 902/ «9d 10z Nigez/ «Ad g0z Neez/ «9d sz «Ad goz/ «9d 10z UL s UL oo A sjodg
TN W W 3 252 8¢z

uoynid s() J3uy jo eyep [edxnAeue qJ-N SN dOI-V'T Uod7Z [ dqe],

B L 2= Y 3 dd-0 SIN dOI-V'T 588 ¥ B e G sl B

T2



1731

CLRAM

TR Xk B B 4

L% B RS

NUEE

i

®
7

96 76¢ VETLT 96 "1 L 09 e 1l 98 "¢¢ G261 89V GLE0 669 "0 €0€ "0 9910 "0 12 °S1T S00 "0 el
LL7LE €9 VLT 92 91 12769 2071 Lve 1872 6172 682 "0 L1 €0°2 20€°0 €6°¢ S9% "0 ¢l
¥v 06 ST LSV 90 "¢¥ L7961 G2 '8¢ ,°S8 G9°¢ 81701 [¢0°0 621°1T VL2 °0 2600 0 ¥ 0 28000 "0 [T
10 €€ G6 "SI 20°¢l Vv es 21701 €S Ve 868 T 697 192 °0 LL°0 GLE°0 L120°0 76 L 9700 "0 0ot
10 °v¢ 18 °6CT €071 128§ 97 'T1 25712 75072 1877 S61°0 96270 78170 6800 "0 L 8000 "0 6
Y2 8% 6 °'Vve 88 V¢ 89 V1L L8 Ve 66 29 €0°¢ [°¢T 9170 Ve 786 0 €L€0°0 6171 S¥00 "0 8
20792 80 '08¢ T.°9¢€ TT S¢St 69 "0€ €1 0L L9V 89 '8 G070 "0 268 °0 82¢ 0 9600 "0 16€°0 7200 "0 L
T.°G¢ €1°6LT 67 °L1 2808 78 LT 6G 67 €2V 92 'T1 €1e 0 20°¢ ¥.°S T00°'1T '8 916 1 9
1078 ¥ 19v 16 °09 28 °€Se [v 09 16 0.1 S6 VI €e ey PIT'T 6L°6 60 "L ¥69 "0 91 '8 109 "0 S
L€ 91T 10 °69¢ TT 9§ €V 052 S0 2§ 18821 9¢ 0T 6€ '8¢ 6L5°T 8V ¢ €0°¢ 691 °0 69 "8V 67500 14
LV 9L 66 "2S¢ 89 '€¢ €8 IVI 66°L2 68°€9 €8T Sl 79670 1€°¢ LG6 70 €290 °0 S9T 6€T0 "0 €
6¢ °G8 9¢ "v9¢ LYV 1€ €9 €21 Y622 16°¢€S 20V 10°1TT GGL°0 9,72 9% "¢ L6€ 70 [6 21 781 "0 14
€G676¢ L1181 [AA 88 V. FASNCR 21°6¢ 8¢ ¢ €V 0T L1870 Ge 2 89T V9T °0 29 8¢ L2570 1
€-1€TVEl
v qax iy, o ou [ da [ ar | po [ na wg [ PN id 20 v
(,01 x ) uoinid s} 193uz] Jo suONISOdWIODd JUIWI[D )18 dIBA UODIIZ T J[qe],
(MIX)ESELTUDBRINIGLGLHE %
BN TF VeV oy fr e
i 9er 1T gey €g VeV L0000 €6690 °0 S6910°0 8¥5€S "0 18100 "0 €G5G0 70 060 ¥6°29 [Tl €¢
€ eev 6 8¢V 0y €9V 15000 "0 €8690°0 €10 °0 G96€G°0 6€100 "0 82950 "0 91 °0 3¢ TVl 8998 23
€ 1294 L LEV €e SS¥ 7¥000 "0 65690 "0 99010 "0 908¢¢ "0 PIT00 "0 20960 "0 S9°0 ST '6€1 G2 V12 1Z
€ €V 8 (494 v [0¥ 8¥000 "0 €€0L0°0 82100 9,0€5°0 GET00 "0 2L¥S0 70 6¢°0 ¥6 "GS1 89 °L6¢€ 02
€ VeV L LEV ce 8T 97000 "0 2,690 °0 92110 "0 6€L€5°0 2100 °0 6560 "0 0T "0 29°LS 99 °6.8 61
14 VeV L 9eT 145 14414 7000 "0 2L690 0 80010 "0 769€6°0 20100 "0 8660 "0 S1°0 66 '8L €0°91¢ 81
€ 8EV 8 €eV 6€ 607 67000 "0 [£0L0°0 622100 262¢5°0 €100 "0 26750 70 6V 0 [Lv02 86 12V L1
14 eev L vy €€ 061 17000 0 $690 "0 €90T0 "0 S0S¥S 70 FI100 "0 66950 0 0270 V1 °9€8 SV €9L 91
14 VeV L 6EV 0€ [4%4 7000 "0 99690 "0 98600 "0 72075 "0 SOTO00 "0 72960 "0 89 0 T.°€CT 9€ "S61 ST
14 ey L 6V €€ 6LV 7000 "0 2690 "0 LS0T0 "0 S60¥7S "0 €1100 "0 69950 "0 §6°0 ¥0 06 68291 i
14 (394 L LEV €€ 09¥ 000 "0 €€690°0 GGOTO0 "0 92.€5°0 €1100 "0 61950 "0 670 12 °0ST €8°L0¢ €l
€ SeEV 8 eV L€ 9V 9¥000 "0 €8690 °0 8L1T0 0 €25€5°0 SZ100°0 86660 "0 88 °0 81 129 12 °502 4
4 1254 9 gey 62 6€V 8€000 0 2,690 °0 77600 "0 266570 100 °0 99660 "0 01 "0 gL 1€ SRV RS [T
14 eev 9 6EV 0€ 0LV 6€000 0 77690 "0 8,600 "0 L5075 "0 S0T00 "0 61950 0 Vo 2299 19 "L6T 0T
4 VeV 9 LEV 6¢ 67V 6£000 "0 1,690 °0 96600 "0 192L€5°0 20100 "0 26550 °0 9670 LL°T€ES 86 ¢TIV 6
€ Sev 8 9V L€ 8EV 87000 "0 6,690 °0 €8110 0 655€5°0 92100 "0 69660 "0 8.0 O TITIT €L 2Vl 8
€ 1er L 6€V €€ 6LV S¥000 "0 2690 "0 €0TT0 "0 96076 "0 61100 "0 89950 "0 670 GG 60L 97 "0TVI L
o1 BN/ =y ! BN/ y °1 BN/ Wy % F I % F BN % F I Naer (o 0T%) | (40150
Ngez/ «9d ooz Neez/ «9d 1oz «9d 902/ «9d 10z Nsez/ «9d g0z Neez/ «9d 1oz «Ad e0z/ «9d 10z , s1odg
YN ey oA /UL zez Y.L zez Nsez

I %%



4

2016

//www. geojournals. cn/dzxb/ch/index. aspx

http

1732

9.°92 80921 12t V078 1911 18 °0¢€ 969 2 6L°L 196 °0 SV 1 L0 92700 99 '8 ¥800 "0 €C
€579 8¢ "eee [4 3 3S 88 "8V1 Sy '1¢€ ST 8. 9°¢ 11721 STE "0 619 °T 12L°0 %8L0°0 2876 812070 44
L1798 €L 892 26 °¢2 LLUSTT 6L°V2 SL°19 6L°¢ €2 81 897 1T 869 1671 892 29°1¢ 7€ '8 ¥4
1087 12°6Ve 9€ '92 9V .21 98 '62 96798 678 70762 682 2091 2291 201 7288 s e 02
YAAY 89 87¢ 86 "S€ 67991 68 'S¢ 8¢ 68 1979 8¢l ¥1L0°0 7981 6€°0 S§ST10°0 €901 89100 "0 61
€628 L8°LLT V€82 ¥¢ 921 16792 6629 €9V €L°6 L0600 L62°1 LY 0 6€0 "0 LE°¢ G970 "0 81
60 2L vy Ue9e v 9¢e 98 "TLT v1°6€ 68 211 V€01 9.°1¢€ 80°¢ 89 11 9€ 61 e8¢ €V 9¢ €L°8 LT
ST 61T 10709 18 '8S 1L°7L2 LS°TL €8 °1S2 62 °L2 68 '€6 LT LV °8S VL6 L1 8L "8€T V.81 91
9°10T 167996 SIS 18 '1ze 'L 20802 S LT ¥9°LY T€ET 0 €872 69°2 LTTT 70 [43mS 6800 "0 ST
89 '8¢ €€ 681 7061 18798 2V 8l 6€ ST 99°¢ €876 107V "0 LS6°1 8L0°1 65110 L0°TT 61€°0 At
68 "0V 76 1702 G0z €176 87 02 90 'TS L2V LT°TT 677 "0 6902 956 0 1170 "0 6721 2900 °0 el
€6 7021 18 °689 90 62 69 "ST1V 89 "TOT 2% "98% 7062 Z1TL 82V 1 jSraas 19 "6¢ L8°9 9299 L€7CT ol
9€ 611 187229 VS €9 60752 S Vs 99 "¢zl 8 66 €1 20L0°0 6871 16€°0 6€10°0 €65 °0 ¥500 "0 1T
82 °S9 25 671E 69 L€ 86 "I8T € °0v 18 '€0T L8 6S°S2 627 °0 §9 "01 89 "6€ 876 v 98 LS 07 01
1728 96 "€62 68 '8¢ G0 'T€T V2 z¢e €8 7901 ST°TIT 79 1€ 167 91 89 61 ar'e L2 °S€ 6LV °2 6
V.18 8L °€€T 8802 €088 81 8¢ €V §'e GL°6 660 °T 216 °1 001 L€L0°0 29 °01 G¥€00 "0 8
6S °€22 LTEETT €2 791 LV "688 76 "6¢2 €0 °TT0T 79 °TTT L6°0S€ 18799 €€ 781 €9°052 Ge "0V 8V 922 €8 '€¢ L
66 LS 18 '8S2 69 "€2 L°L6 6S 61 6L 9% €9°€ 9,76 989 "0 686 "2 €€6°T Gz 0 6€ °6 8€2¢2°0 9
L6611 6L°2¢€9 61799 16 °'12¢ 8€ 9L 88 "81¢ €V 02 L6 88 62 °S L8°12 LL 82 98"y 81762 687 S
6729 10°LV2 L°€e 16701 €812 v ss 97 99 "€ €16 0 28°¢ TLL°T 852070 €6 °92 6€00°0 ¥
69 'TS 12702 ¥<Le %S 921 %€ 82 L'8. €69 g 12 20072 €78 10 €T €262 80 ST 892 €
19 °6L 1€ '9¢€¢ LS°0€ 967221 9€ 'S¢ L°19 20°¢ 62 €1 9LT°1 LTV €S 88L°0 20761 LIT'T 14
8€ 68 88 °09% 12°12 LV 28 28 ST 87°9¢ ev6 "2 €6 7L 2£99°0 696 °1 8291 G.8T°0 TT°0T 6791 °0 1
S-TE€TIVSI
69 TV G802 76 '81 10°08 89 'S1T ¥6°9¢€ LL°2 9,79 §.€°0 612°1 996 °0 69€0 0 6s 01 ¥200 0 9¢
88 €9 €0 752 98 '€2 89 20T 87 02 60 "8 29°¢ V6 LL€°0 609 °T €89 °0 91€0°0 6V ¢ 1700 "0 ¥4
62 LV €0°2.L2 90 'S3 88 "GZT VASINAY 6,801 6S 01T 18 '9¢€ LT L 81 S0 L€ 629 66 °€9 197 ¥e
8L°CV L€°022 V812 68 '86 9112 1€ °€eg 2er €c1 26770 692 8¢ 179 °0 12°12 770 °2 €¢
89 2L L3¢ L1762 89 811 90 €2 %6798 a9V 88 'IT 216 °0 ey Z°S 18°0 §9 02 198 °0 44
8 0¥ 17 °012 16722 §9 "60T S0 72 TT°19 67 7621 862 0 1872 6s 2 9€°0 886 L9V "0 12
¥°6¢€ 10 '781T 8S LT €€79L 9°¢1 1°6€ 8¢ ¢ €676 10€ "0 99 ¢ L6°6 SIT 2 €562 L 02
17V °62 9T "z¢el €L°T1 L6V %66 €252 €€0°¢ €8°¢ 1€2°0 891 e 81770 vl 188 °0 61
82TV 881 8T LT 16 2. 6171 29 °L¢e gr’e 98 '8 209 °0 792 ¢0 e 919 "0 GL°02 41 81
€8 7¢01 ST °2vs 9618 6€ 672 FARAS LSVLT 2691 8L°0¢ G6 "¢ V182 L9 "9V LL'8 L2601 988 LT
70 0¥ G, 022 SY Ve 99 "621 10 °0¢€ 6°18 L1271 ¥ 02 861 °0 ey 161 L21°0 9L°L €260 °0 91
S0 2. 89 "0€€ 88 'T¢€ 69 071 76 1€ €066 €176 8L°L2 907 °2 VL°TT 18 °ST 26572 6G'ge 162 ST
667921 86052 66 "€8 G€ "82¥ 6T °CTT 621V 80 ¥ 1L°6€1 6221 177 €8 121 822 V2,691 9°1€ V1
n qA wl sc! OH Ad 9L PO ndq wus PN d 20 vl

TEE



%8

RS 2 [ 46 - T ar 35 b He b 2% RS R 5 95 3t IX R B B AR AR 1733

U-Pb 4E 22003 3 RBA% R 5 I g S TR e e AU 3R
f Tl R VR TE £ 2k 248 K W AT A7 78 (302Ma, Zheng
Rongguo et al. , 2014), 53 4h, R H BA% /K & 95 4%
B B B SR A i BT Ak S B i S 20 B R
U E R A A 8 3t 5T AR e e —
B L P e b S B R R Z ) 3 v
B W S — e — S LI R 2 A AR T A (Xie Li
etal., 2014), WA =& B IRK Y IR EIE
JS A I AT RE T B A DG AT 4 L TR AR 1 g g
54y @ SSZ FUFN MORB AW #p 25 R 8 5 F 2
EIR M R I i T T gl AT L AR A H)
et A AU W 2 & JF 4 (Wang Jinrong et al.
1995), Chen Gaochao et al. (2011) 3 33 B4 /K 5
I A LA AL G L X L 2 )2 6 B A Y
WFFEN T BAR K B IR iR 20 W e I AR W 2 & T i
W8, AP R B IR G R A ETE T & 8
28 (423Ma F1 434Ma) . KB T B IR 55 IR IR A4 77
FERE AR A 205 3l T B8 S e s 19 P R AR
HHI o 5 Bk — 25 I e AH I LA .

RAR IR 50 AR B 28R AN a1 R B A TR B
7 B b it X B AR AU i PR B 4R T R
o BTz 3 b e b 2 L X AR A A S B IR 322 e
AR ERE S LG MR Rl AR A
FRMRE . R AR 2 3 2 A A A IR
S R LAAG 09 3t DX R )R R A b S L —
WRE TESTIR R ARME . ZXERE T
MNFE R ZR 3 2 B AR I S UOR 0 R A 1 e i
PAREJE &0 3 TG ki 3l e T AR R] 8, PR A O
WFFEIA iz DC7E oty A A0 w3l KR % o5
RKigh B A s AT IR s Bl S A S I 3 Rl %
(Wu Tairan et al. , 1993), &1 . T FREHR L
PR, BTRL 8 b B b 2w X AE A7 ok 40 Z i © 20T IR
WA NS, Chen Gaochao et al. (2011) {E4F e
— L AR S A P SR A Y B 0 AR R R R A
506Ma, fix /NMEWRE N 412Ma, Z504E & 1E 443~
466Ma Z [a], #H 24 T rp B BB {if. Zhang Wen
(2013) FEAT L HL AL 1 X s & B T W Je 78 e 1% 78 i
R (383Ma, [ 1b) . 45 & AR U 5T A BLAY &5 B 40
R A AT LUK B L B 7 5 Ml e b 2 b X AE R 2R AR
THIE C & kA 2 W 58 0 3l OF AR Fa 8 1Y w8 KBl
UL 3

RS IR 5 95 Lty AR AR AR 9 R AT B T B i
2 b Al b DX 55 AH SR RG 3 BT R X L . BT L
6 b He At 2 Hb X 1] 79 5 b Ll 16 LA A 4R 2 B oY

NN WA 1 R i B o R] DL AT R L i B (Wang
Tingyin et al. , 1993; Wu Tairan et al. , 1993;Zuo
Guochao et al. , 2003), JtilizE I+ & & T L H
AR A ¥ AE A (Zheng Rongguo et al. , 2014;
Zheng Rongguo. 2014) , 1 Bf 4 3% b e 46 2% 3 (X —
HL R Z L A AUE JE Bl kB AR AU PR,
TEA IR S A B AR TE 22 52 itk 3l 3 A RAIE 58 &
IR, BT 5 b e b % b X AEAE R AR ARCE SIS B, R
PE— 25 IF % 7R 0 36k 1135 R A [R) ) 3k BT 1 0 L %
FeAR At OB R UEE
5 g

R IR 5 I5 R AL T A% IR B R i Sk IR 2
W EME N R BB R A . B4 LA-ICP-MS U-
Ph AR IS5 2R R B AR IR O 423 +4.5 Ma #lI
434 1Ma, BE AR A a5 T T 3 B 20 3 1) 2 Bl
P b e A 25 b DCdR L R B R AR AR AR . %
AR R, R B IR SR e R
A WIE C 2 BLE K B, B 2 T S R R AE
B85 R SR AT T A BB 7 35 b b il Xty A= AU
() 7772 5 50 2 m] RE ST AR FaE i w 3h KRG % .

Bg : BOBPRS S A 5Kk SCF- ok AL R A A AR
A b i A B
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Abstract

The northern margin of Alxa block, located in the central segment of southmost Central Asian
Orogenic Belt (CAOB), connected eastern and western tectonic units, and is a key region for
understanding the tectonic processes associated with the closure of the Paleo-Asian Ocean. We collected
recent U-Pb age data of magmatic rocks (mainly plutons) in the northern margin of Alxa block, and found
all those age data concentrate in the late Paleozoic, especially Permian. There are no early Paleozoic
plutons reported yet. Enger Us ophiolitic mélange belt plays an important role in the northern margin of
Alxa block, in which a Silurian pluton was discovered. This pluton exhibit zircon LA-ICP-MS U-Pb ages
of 423+ 4.5 Ma and 434 & 1Ma, representing their crystallization ages. This pluton indicates Silurian
magmatic events in the Enger Us mélange, which display multi-period activities. This Silurian pluton is an
important issue to recognize early Paleozoic tectonic setting of the northern margin of Alxa block, and
could help to contrast and connect different tectonic units. Considering detrital zircon studies in the
Baishan group and discovery of Devonian plutons, it is obvious that there also were early Paleozoic

magmatic events in the northern margin of Alxa block, which may not be a passive continental margin.

Key words: CAOB; the northern margin of Alxa block; Early Paleozoic; pluton; LA-ICP-MS U-Pb



