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Abstract The Pamir Plateau is one of the most important regions to study effects of the India-Asia continental collision and its
continuous convergence. It is characterized by significantly crust thickening and shortening, formation of lots of faults and the gneiss
domes as well as volumerous intra-continental magmatism. The previous works on the intra-continental magmatic rocks in Pamir area
focused on their geochemical compositions and indicative tectonic settings, but few studies on the relationship between the formation of
the magmatism and the regional deformation. This paper presents new structural geology, U-Pb and Ar-Ar chronological data in the
Wenquan area, Tashkorgan, Northeast Pamir, reveals the relationship between the emplacement of granitic pluton and the regional
deformation. The U-Pb dating results showed that the granitic veins in the Wenquan area were formed at 11. 8 £0. 2Ma. They and their
wall rocks cooled to Ar-Ar closure temperature at 10. 8 £0. 1Ma. The inherited zircons in Miocene granitic veins and detrital zircons in
wall rocks display quite different U-Pb age characteristics. They were most likely derived from the Songpan-Ganzi and Central Pamir
terrains, respectively. The granites show a non-deformed feature. The surrounding schists are manifested as the E-W striking
extensional structures, reflecting an extensional stress field. Combined with regional tectonic settings, it indicates that the Miocene
granitic veins in the Wenquan region are the partial melting products from the structural terrane of Konger Shan and Muztaghata. The
granites were formed during the transformation stage from the crustal thickening to local crustal extension in the Northeast Pamir. It is
also possible that the Konger extensional fault system was activated during this process. Until 6 ~ 4Ma, rapid slipping along the
Kongershan extensional fault system and exhumation of the Konger-Muztaghata gneiss dome commenced.

Key words Northeast Pamir; Miocene magmatic rocks; Deformation
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(after Robinson et al. , 2012)

Sketch tectonic maps of the eastern Pamir region
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Fig.2  Geological map of Tashkorgan area in Northeast Pamir (a) , Wenquan-Kukexilik cross-section (b, see A-A’ in the Fig. 1a)

and E-W trending Wenquan corss-section (¢)
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Fig. 3 Field photos of outcrops in the Wenquan region
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Fig. 4 Microscopic photographs of petrologic thin sections from the Wenquan region
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RELF MBHRMERTERRBRILR B REANSHARMELH AR WK R PR B F 3147
®2 BREURRFEHERAZE"A-"Ar MEFEMANELR
Table 2 The resulis of * Ar-* Ar stepwise heating dating of muscovite for the Wenquan schsit sample
T(C) (AP Ar), (AP Ar) (¥ Ary/¥ Ar) (BA/PAr) F PAr (10 “mol)  4E#(Ma) %75 (Ma)
XK4-1-8 H =k, W =30. 05mg, WMPA (840 ~1400°C ) =10.8 +0. IMa (MSWD =1.02)
680 103. 8670 0. 3357 0. 0826 0. 0876 4. 6585 0.26 22.4 1.8
760 9. 6757 0. 0255 0.0078 0. 0309 2.1227 4.61 10.2 0.1
800 3.2749 0. 0041 0.0720 0. 0266 2. 0699 1.34 10.0 0.4
840 2.7915 0.0019 0. 0041 0. 0261 2.2317 7.56 10. 8 0.1
880 3.0145 0. 0027 0.0163 0. 0263 2.2187 3.61 10.7 0.1
920 3.3678 0. 0040 0.0134 0. 0267 2.1785 1.85 10.5 0.3
970 3.3054 0. 0036 0. 0000 0. 0264 2.2486 2.37 10. 8 0.2
1020 3.2280 0. 0035 0.0158 0. 0265 2.1990 3.10 10.6 0.2
1070 2.7248 0.0015 0. 0037 0. 0260 2.2826 5.54 11.0 0.1
1120 2.6111 0.0011 0.0018 0. 0259 2.2667 7.61 10.9 0.1
1200 2.6972 0.0015 0. 0072 0. 0260 2.2352 4.96 10. 8 0.1
1400 34.2103 0. 1089 0.0105 0.0471 2.0380 0.32 9.8 0.9

T AR m AP B LR LU F =% Ac™ /% Ac RO AE B9* A 1% Ar LUAE Y Ary F3E A O PSR IE 19T Ar. WMPA (840

~1400°C ) 15 840 ~ 1400°C [y By AN P 3 BPAF- %

XK4-1-8 1]

FEAERE10.8 £ 0.1 Ma
MSWD = 1.02
(S == S f

20 40 &0 B0

“ar Bl (%)

100
Bl6 i GLFE D X4-1-8 B B “Ar-" Ar By BE IR 4F
gt
Fig. 6
XK4-1-8 from Wenquan region

“ Ar-* Ar age spectrum of biotite in the Sample

BA—@ IR R, DRAT HDR JERR AT (18 5a) ,
RNEEAZDTT —E RS RE , B A . PIRROCE R
IREREE N B AR A KRG PR Vi =BEEIN W TR
B (E 5a) o 24 A REm I Es A U-Pb MR R, 48K
ZREEA Th/U>0.1(3£ 1), FE R XK4-1-2 22 e g &5
AR A T g 544 ~3587Ma ([&] 5d) . #f45 XK4-1-8
20 JHURE S B A0 AR S A Y L D 515 ~ 3098Ma (1&] Se) o

FERE A XKA-1-8 BB Ar-Ar [5]67 2 0 4E 23 B4k
5T 2, 840 ~ 1400°C 25 9 AN Bir BOR AT A9 AL
AR H 10.8 £ 0. IMa(MSWD =1.02) (E 6.3 2),
10. 8 Ma fUFR TV A1 81 B = B Ar-Ar [6] 7 34 R B R EE
(#4300°C) (IR

]
JDE

4 e
4.1 BMERTRRMRENESRPURREARESRE
B A RIRX

A2 AN RIRAT A RE B 7 a4 il XK4-1-2 71 XK4-1-8
B/ IR B A0 AR 43 ) R 544Ma il 512Ma, 254X 2 S FF
s DU R AT D I S e XA A R A R s DR I A e T
512Ma, HLAF 500 ~ 550Ma 750 ~ 800Ma J% ~ 1000Ma [ )&
BRI I, 73 AN A R AR O 2500 ~2600Ma B A7 (151
Ta) o MAERE DK Ak AR5 0 408 20 A R -5 S A A8
B E TR B B AR IR R E I BRI, R ITE: B
#1200 ~300Ma 450 ~550Ma J% 750Ma [ 4F 16 ([ 7h) . 15
B PR IR T3 T b DX A 88 5 A A4 T X L 7T D < R SR
DXATAE RE A B0 RS A0 AE 08 20 A R AIE (1 7a) 558 1 BE AR 04 Y
(P& 1-) A (e el A ) F JBRA (Robinson et al. , 2012) LA
R PR IR T 4 AR KB 14 B 2R g Rt DX (&) 1-) & R
H PR AAF I 0 ATRAIE (Zhang et al. , 2018) (P 7c) #RL, A
[ A e Uk A% B T G 28 g PR 4 S S 114742 A B IR, R
it ~ 200 Ma A9 745 i 4% ( Yang et al. , 2010; Robinson et
al. , 2012; Zhang et al. , 2018; A 3C) (E 7c) . ik R X
PB4 S Tk P AR AR A1 AR 73 AT RRAE (18] 7h) 52 4% 7K 1l B 5%
TR X (1] 1-B) K B /RPEHLIX (B 1-©) &l RS
F 5 4147 I 70 £ F51IE (Robinson et al. , 2012) (& 7¢) A1 {Blo
B L At DX A B 2 KO A el T 2t X C AR e A il = 0 T
SR AR T RER IR TG IR 1L RS L SR U i Xl ARV
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(a)

AT BN = 42 '
/
)
il /H\jfd—mm\ A

XEA4- 138 BRIk g
HEEET, WA =131

5 A

[}
[
I\
W S () B B RS R M T B
| g %hi = 366 (Robison etal, 2012)
| | I\\'\...a..u-'“"\,_ S —

XKd-1-2HIXK4-1-8 \
i B R B / |
|

(b)

(c)

A ] 1 B R
BEFT#IE = 100 ( Zhang etal., 2018)

S, —

FATE N =97 (Robison etal., 2012)

’ 5 VER AR Y (0 R 1R

PN N, AN

{d) W
II|I I -k, Ba it =2083 (Gehrelsetal, 2011)

h |1 IR, BELOECN = 1242 (Gehrels et al., 2011)

| Il

| I Jb3EHE, BEH MU= 1189 (Gehrels et al,, 20113

N

’l l | f/n':\'ll A I'.\'_ I'I'\IIII
(e B f |
l LJ I‘J"-- l“l'.'-\ .-"\ ) '\‘- ! \'-,

i F = e

| el e
I A R A

NeE 8 -]:.—"r—"f--r‘l"""."'j'-'—l_n.-:r |
1] 500 1000 1500 200 2500 3000 3500
F& (Ma)
K7 g U-Pb Brgeit i
Fig. 7 Zircon U-Pb cumulative age probability plots

XILRUE o

L5 B AR ALK AR H X 4 T8 i 41 U-Pb AR % & Sr-Nd [ iz
BB 5 T R D A DR 1S B A 4R 1% %040 , Robinson et
al. (2012) KEAALHAK AR BE A1 2R T 30 X AT 1 4 3 .o 4]
Sy T T) 5B I YRGS 015 5% 1 AR B i i
FLITE I T IFR K A 5 24 2R LRS- B A A i
TEOF LR E R ITO)E T 17— ik, HA 5 RRFL-HA -
et A R ] )iy o A ARG 5 35 BT 4 D7 2 i S A4 1 T @)
5 I8 o 1R A7 A [ B i AR AU 2R IR (Robinson et al.
2012) o I 33 R 3 AR T D J& T A oK 2R s A (A
1) SR M DX A 4 W AR P R T 0 A A A A 5
FRHOULE (B Ta, d) o 3 AN TE B A AR B R B
IR TEYE SR (TR 5 1 4F e 53 45 3K (Robinson et al.

£ L FH 2020, 36(10)
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2012) , Bp = AR HURN 5 i T 5] — s Ao AR 3t X A 48
WE BIAFE o5 8 b A A 138 18 85 A A 2 A P12 L 156 1]
X—ri ([ 7a, d) o MRS RIT R THIKRK) 5ok
IR L R AR W A K B ) 3 BT s T R LA - 1
BOtAA) Z (B A TE— A5 h A AR ph BT 28, A M R LD B s 13
W L K B IR VA 38 BT AL T BT 2 £ (Robinson et al. |
2012) o ZRACBAK IR BEAT R IR T8 2R B ST oty R 4 i i P4
G2 (Yang et al. , 2010; Robinson et al. , 2012; Zhang et
al. , 2018) , —FAE LA HF5 5~ — (Robinson et al. |, 2012)

4.2 BUHERTRERMEFEREREGANELAERRERE
LEFN PSS

1 AT DLAAR R R 2R (KES) Y E W ] 194 3
FTTIE T AR o SR 173X 2 1l i 32 B2 O B A TR
HIh AR, BT R SRy vh A AU 2L, SOt Feq 4
T A AR Ao 2 T 284 8 0 J LT T A A7 AE 1 BN ST 1K
BOER FITIRTE SR o SOl T A SO R AE 5 A kb i gk K
B B BT RLAN , 6 R A% 2% i R W7 288 2R 00 63 T S Nk 1) iz
AR FAE A BIOE U AL (11 8Ma) .

R HE AT AR B S B Ac-Ar FEAE R
11. 2Ma, A< SR SR M X 25 8 = B Ar-Ar FEARE IR D 10.8 +
0. IMa, Y]k H B A4 -8 F T A RO B B A 7 st BE
KT Y U0 2 DR v A B R 2 B AT I R Y A
10. 8 ~ 11. 2Ma, 33 2 Ji5 i S0 b DX A A & A I Ik 1 vy 3
Fff o A ST b PR A2 B 7S 2 0 il e e 2 3R
FWr F A0 = B AR B KT 8. 5Ma( Robinson et al. |
2007 Cai et al. , 2017 ) , Tij Wr 4 T 5 2= B8 ZN AR B 4
G, A B AR U S A% R LU BT I Y 2 B Ar-Ar 4RI 2/ T
8Ma, fz/NMERS A ~2Ma( Robinson et al. , 2007 ) , B/ #5 /R fifi
JEWTRZR E W B2 A7 10 S BV DA I W] R AN W], T 4
W20 A% 7 A T 288 R HAT — & BB RS2 3% . Robinson et
al. (2007 ) A4 5 S LI B AR AR AR 27 B0 312t A A% ZK I
HARMBRMMBER THEEAE R, LB E-W K-z
IR RT3 ~20km , 1 {9 B < 3km, - TA b ik F B 42 0T i 2
H T A oK 2R 3 XIRTE A5 s A O g e i e S SR
(Robinson et al. , 2007) , A SCHF ARG RN EWIR R A A 1T
L ol T DI | A el L e O 9 o D I VN
( Ratschbacher et al. , 1994 ; Murphy et al. , 2000) , A SCEdE
SRR TC T TR Bl v ) A AT 28 R R A R R AR
W ZTE Y T Z G5, (H AT W15 R B TR 4 AR i e T 2R 2R
T I 2 i B I i 2 3 58 B 2344 il T BAE b o 3% T G
O3 b ARAE Bl E M B VIR T ME L R A

4.3 EAERTERERBRBHFEERE/AER

R ELA - A A R 5L NEN-SWS SE 1] (1 1, 4]
2) HAMRET R R A TAT. SR A BT T AR
FRATRATHE 5 2 % K W R 2R I W0 46 15 Bl B 26 0, 5 Ui
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NEN-SWS & [n] i 7 4= 4 i 24 1/ & 4E ( Robinson et al. |,
2012) . BARA ML IKIR A TR IE—/NE b E B
AT EEAAS AT T AL g SRR 43 A AR TR AR IE R I
SRAE R A WO B T2 X Rk i o AR IR iy . RIS K
R A 5| R B 4 Bl R 4l AR TR, A LS o [FI R A AR A
JEFNST HAl 1, (E LA A 3 2 32 35k -5 D 24 45 44 3 % 1)
FHOC A 5 5B O ¢ 3l ] 449 3 4= A (‘passive syntectonic
emplacement ) , 25 H 75 B 5K W 1 B8 N & A= (Hutton, 19885
Eliasson et al. , 2003) , ZZW K AR R~ H B AT
TE R AL B KT IL T JCARTE , 5 B 7 AP T A
(D) A HIEBCR , BEE TG B v 8 T A & D1 R
HE A SRR AR Y A, TR TR T AR ALK R B
A Hb SRR A 18 [ SR VR I B B o A6 I TR P R A
R A R OB W T B, B AR R A
A AR, TP A S SR 3 47 R DX 3 78 X e o -
FElE LB T AR . A6 K K A 18 el R o R
o bl Av-Ar IR B B AR IR T AE R A ik U-Pb AR 8t 15 B
WA Ja AR G

4.4 FRALAR/RPHFiHIEELNETR

A AT B -V I oy Bl AR A R R 591 TR A 15 55 9K 5 S
e K IR v JE b 55 W B 3 JR (Rowley, 19965 Yin and
Harrison, 2000; Bell and Sapkota, 2012) . #1554 Wi il J& 3
HAREEAYY, S BCE A, T 5| b 7e Sy A % | sl
(Stiibner et al. , 2013a,b; Rutte et al. , 2017a,b) , [7] Bt 15
BRI RERT B RO R AE R A 3 (AR H B A T Ak
RA SRR R E PR RETK) o Hu5E R A A R s v 1) s B IR
TR EMR AR MG S) . M RETR T IR AR Z R )
PEBTYT, 8 3o 1A i A1 O T B e K . B H AT

B8 ZRALMAK IR Hh B THoA T A 5]
HITALE W 1 B-B
Fig. 8 Model for the Miocene tectonic evolution of the

Northeast Pamir
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BE AW NLE 12 ~ 11 Ma B, 28 R R IR R O 257
U R AR AR TS (A SO SR H X v R i R UlE SR ) .
BUB, TE A IR A SR TS LA R AR e 9 ) s W B VE T
Fe LM S REY R I A5 2218 73R (Sobel et al. , 2011 ; Cai
et al. , 2017) (&l 8a) . 6 ~4Ma W], ff:Fifi B[ BE W7 YN i Bl 4k 22
TEER S5 B A9 7 18] T4, A 46 2K A R 1B 24 I i DL 0
B, IAEI R A B A RS A, SIS RS S R TE
BEHF PR ATIR (B 8b) o BEAFZE IR T B4 DX AIG il 44 AR 4
PEAFAEW] 5 6 ~ 4Ma W {F Al ] L5 B bt a2 72 19 77 7E ( Cao et
al. , 2013) ,

5 g

BTN T AR LMK IR AT P /R Tl R XA 9
B Rl futiy PR I A S B G \U-Pb Rl Ar-Ar AR A SS
R EREESRT

(1) ARAEMAR IR B A 2Rl SR X AR A B A (8 ) 0 A
R P A B A ki A1 U-Pb 4F 0 11,8 +0. 2Ma, 15 JLAH
ABEYR B EA - T T A AT — 2

(2) FERA AN ERILT AT, BlEA R 2R
D93 E-W ja) (e AL i, SRR A i B A I, S e T 5K
ESIbIPAEZS: 8

(3) IELSR BT I AL B 2 K P AR B A7 5 AR XA RS R
L BEAR VAR T B TC S A1 B8 5 1 1) U-Pb AR & 70 A R IE 2
AL, T B G EAT SRR RA R - A0 AR 1) 00 5ok DL 5 6L o A 2 il
R R TR A SR B P DX T 541 119 U-Pb 4
W I3 AL AL, 1l B HLJ T R PR 2K AR

(4) R RATE W8 A5 R B Ac-Ar IIAEZE 5L 10.8 +
0. 1 Ma, 1d I3l SR 3 DX A0 7E BN 298 A0 31 K2y 300°C, I H.
JESBAT A i B B AL T IR

(5) A5G ARALHIOKR IR XSG 1 7 55, FRATIA 0 i R L X
EIE T AR AR UM K IR M 58 3% 1 384 J5E 1) Joy 368 1 Jo e e 1
TERRHA o 20 JR A R W7 8¢ R W] REAE B i AR T 4R A8 0 0 B
FLEN 6 ~4Ma, MR B BTR R TR PO IZ 3l A R -5
Bkt A S BEGE TR
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