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Abstract Tuyon basin is a Cenozoic tectono-volcanic depression located in Southwest Tien Shan, Xinjiang, NW China. The
volcanic rocks are mainly of basaltic composition and occur as cone dikes, lava sheets, caldera, volcanic necks and veins. Autoclastic
breccia is very prevalent in lava sheets. Many deep-seated xenoliths are occurred in the cone sheets. It indicates the cone sheets are the
products of primary magma. The SHRIMP dating of zircons shows age of 48. 1 + 1. 6Ma of a cone sheet. The dating results of the
bottom lava layer of the caldera (Sample No. AO15D) can be divided distinctly into two groups; the late Archean and the early
Proterozoic. The oldest age reaches 2. 5Ga, which means the Tarim block basement is probably involved in the orogenic processes of
Tien Shan. The zircons from upper layer of caldera (Sample No. AOISE) have shown more dispersive ages (almost distributed to the
overall Paleozoic except Cambrian and Devonian) , recorded the evolution process of Tien Shan. The sample A-DO16 is from volcanic
neck, and its zircon SHRIMP ages imply a large time span, including early Proterozoic, Devonian, Permian and Triassic. The
SHRIMP dating of the cone sheet suggests that the initial time of volcano activity in the Tuyon basin is in Paleogene, it is approximately
the same as in north Tibet. It may be indicates the intrinsic relationship between Cenozoic intraplate orogenesis of Tien Shan and
Indian-Asian continental collision. The coexistence of zircons of different genesis and formation time reveals the lithosphere of SW Tien
Shan has undertaken complex evolution, and further suggests the formation of Tuyon volcano group is related to regional lithosphere
delamination.

Key words Tuyon volcanoes group, SHRIMP, Volcanic apparatus, Tarim basin, Tien Shan, Tibetan plateau
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Fig.2 Cathodoluminescence images of zircons from the volcanic rocks in Tuyon basin
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£1 FEzALESEE SHRIMP U-Pb 53 H 84T
Table 1 SHRIMP U-Pb assay results of zircon from Tuyon volcanic rocks
206y, /238 207 py, 206
" U Th 206 Pb * Pb/ Y Pb/ Pb 206 Ph/238 U 207 Pb/206 Pb
= (x107%)  (x107%) (x107%) i (Ma) i (Ma) (£lo) (tlo)
(tlo) (tlo)
BOl4 HRZRE (AT S AHEREFRERLZ)
1.1 462 1354 3.03 2.93 46.7+1.2 262 +£327 0. 0073 +0. 0002 0. 0515 £0. 0073
2.1 721 2628 3.76 4. 87 50.1 1.1 760 +162 0. 0078 +0. 0002 0. 0646 +0. 0050
3.1 47 1375 3.18 3.1 52.2+1.3 1081 100 0. 0081 +£0. 0002 0. 0755 +0. 0038
4.1 401 1006 2.59 2.65 49.1+1.2 1097 £205 0. 0077 0. 0002 0. 0761 +0. 0078
5.1 356 986 2.86 2.40 48.1+1.5 — 0. 0075 +0. 0002 0.0321 +0. 0152
6.1 403 1154 2.96 2. 68 49.4+1.2 1117 +262 0. 0077 +£0. 0002 0. 0768 +0. 0101
7.1 247 472 1.98 1. 60 44.8+1.3 — 0. 0070 +0. 0002 —
8.1 358 1064 3.07 2.30 44.8+1.6 — 0. 0070 +0. 0002 0. 0335 +0. 0199
9.1 236 544 2.39 1.55 43.2+2.1 — 0. 0067 +0. 0003 —
10.1 502 1753 3.61 3.15 46.5+1.2 405 +238 0. 0072 +0. 0002 0. 0548 +0. 0058
1.1 733 2483 3.50 4.96 47.9+1.2 — 0. 0075 +0. 0002 0. 0232 +0. 0109
12.1 249 729 3.03 1.70 45.5+2.2 — 0. 0071 +0. 0003 —
13.1 320 1222 3.95 2.18 46.6+1.6 — 0. 0073 +£0. 0002 —
A-DO16  BRMEBIN XA (R FTERE KILFD)
1.1 226 157 0.72 11.3 365.7 4.5 776 £91 0. 0584 +0. 0007 0. 065 +0. 0028
2.1 454 220 0.50 149.0 2,085 +16 2,159 +11 0. 3819 +0. 0034 0. 1346 +0. 0008
3.1 857 375 0. 45 223.0 1,701 +12 2,105 +8 0. 3020 +0. 0024 0. 1305 +0. 0006
4.1 1266 794 0. 65 48.5 271.9 2.7 1,150 +89 0. 0431 +0. 0004 0. 0781 +0. 0035
5.1 504 217 0.45 167.0 2,103 £15 2,166 +9 0. 3858 +0. 0033 0. 1351 +0. 0007
6.1 1073 414 0.40 239.0 1,487 =11 1,981 =10 0. 2594 +0. 0021 0. 1217 +0. 06007
7.1 909 428 0. 49 239.0 1,722 £12 2,105 +9 0. 3063 +0. 0024 0. 1305 +0. 0006
8.1 387 115 0.31 135.0 2,196 +20 2,182 12 0. 4059 +0. 0045 0. 1364 +0. 0010
9.1 801 462 0. 60 24.8 225.2+3.3 71 £130 0. 0356 +0. 0005 0. 0474 0. 0027
10. 1 327 215 0. 68 113.0 2,186 +17 2,151 12 0. 4036 +0. 0038 0. 1340 +0. 0009
11.1 851 146 0.18 193.0 1,506 +13 2,083 £12 0.2631 +0. 0025 0. 1289 +0. 0009
12. 1 686 330 0.50 190.0 1,798 +14 2,075 £10 0.3218 +0. 0029 0. 1283 +0. 0008
13.1 566 134 0.24 158.0 1,813 +13 2,093 £10 0. 3248 +0. 0027 0. 1296 +0. 0008
A0I5D  ZRE (FI& EARBURR PGB L O P —MURTRIEE)
1.1 424 216 0.53 185.0 2,645 45 2,521 12 0. 5070 +0. 0100 0. 1663 +0. 0012
2.1 265 158 0.61 96. 8 2,280 +39 2,180 =11 0. 4243 +0. 0087 0. 1362 +0. 0008
3.1 598 387 0.67 214.0 2,246 +38 2,193 +8 0. 4168 +0. 0084 0. 1373 £ 0. 0007
4.1 261 131 0.52 91.5 2,206 +39 2,178 +12 0. 4081 +0. 0084 0. 1361 +0. 0010
5.1 158 144 0. 94 67.6 2,600 +46 2,542 +14 0.4970 +0.0110 0. 1684 +0. 0014
6.1 448 303 0.70 140.0 2,002 +35 2,178 £10 0.3641 +0. 0074 0. 1361 +0. 0008
7.1 587 446 0.79 204.0 2,188 +38 2,167 +10 0. 4041 +0. 0082 0. 1352 +0. 0007
8.1 212 84 0.41 76.5 2,263 +42 2,217 17 0. 4205 +0. 0092 0. 1392 +0. 0014
9.1 1297 860 0.69 382.0 1,901 +34 2,094 +8 0. 3430 +0. 0071 0. 1297 +0. 0006
10. 1 828 764 0.95 280.0 2,141 £37 2,185 +8 0. 3939 +0. 0080 0. 1366 +0. 0006
11.1 178 116 0.67 64.6 2,269 +42 2,231 16 0. 4219 +0. 0092 0. 1403 +0. 0013
AOISE R THMZRA (P& ZRERABEBOK L 0751 —0 E3EE)
1.1 298 190 0. 66 13.20 320.9 £3.7 371 £160 0. 0510 £0. 0006 0. 0540 +0. 0038
2.1 110 37 0.35 6.8 439.1+7.1 -19 £360 0. 0705 +0. 0012 0. 0457 +0. 0068
3.1 453 268 0.61 27.50 438.2 4.0 319 £63 0. 0703 £0. 0007 0. 0528 +0. 0015
4.1 117 108 0.95 7.05 428.5 +£6.5 481 +230 0. 0687 +0. 0011 0. 0567 +0. 0060
5.1 151 130 0.89 6.34 301.1+4.8 -18 £350 0. 0478 +0. 0008 0. 0457 +0. 0066
6.1 398 320 Q! 83 24.70 446.5 5.3 281 +170 0. 0717 0. 0009 0. 0519 +0. 0038
7.1 487 68 0.14 27.90 413.3+4.6 325 +160 0. 0662 +0. 0008 0. 0529 +0. 0037
8.1 403 284 0.73 19. 40 348.6 +3.5 313 £94 0. 0556 +0. 0006 0. 0526 +0. 0022
9.1 345 193 0.58 13. 00 273.8 £3.3 205 £ 160 0. 0434 +0. 0005 0. 0502 +0. 0034
10. 1 359 179 0.52 15. 80 317.9 3.7 130 £200 0. 0505 +0. 0006 0. 0486 +0. 0042
1.1 109 61 0.58 6. 65 434.0+11.0 517 £330 0. 0696 +0. 0018 0. 0577 +0. 0087
12.1 508 466 0.95 33.10 469.9 +4.4 560 +53 0. 0756 +0. 0007 0. 0588 +0. 0014

N FISE I 97 Pb #2 IE 5@ 4S5 #E5 B014 A-D016 ., A015D F AOISE IARMEARS IEIR 243524 0. 55% ,0. 50% ,0. 34% #1 0. 51% ; £ 5 B014
ST AR RB IIRE R UL R E.
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Fig.3 SHRIMP U-Pb concordia diagram for zircons from Tuyon volcanic rocks
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BRI, RATANER SRS T RONESR, LA
RIMAESE R BAK B FHARE .
BREEBRFLREEESHEL RS LHBAT
W HRE AR A, TN R TFE 8% 0RE L
FH(EE,1988) , JLF 1A T BE 2 T S 803 £ 2 AL Ay
A RAERRRLRRIER, B, &5 B4 fpsER
BEM R E B KRR S & i 8, 3 SHRIMP Wi 4R 25 548
RTRRERE BB 48. 1 £ 1. 6Ma, B3GR KL BERE
RESFHRTEELHEF I, —BANRBENTRE SR
s ARE & 4 7 G, 5 R 4545 (2006b) X LB T A TR
B, ANEROR R SER P RAEL S S ROEL
HX. EHERMBRLERERREREE R EH. HEE
SHBERE SR ESHY  ERBEERS T, X
R RA YRR S8R B H 8B K& 4—F M
TS 45 7 56774 5 (B AL 2006b) , 3 B4 B BHI TR
(KB R B 7R 5 TR 3R AT B REROESR ) o R
I, X —45 R (48. 1 = 1. 6Ma) B B RF FRIAL 40 K-Ar 3%

k46 K LB SHRIMP 44 5 U-Pb £ X F R A H A FENL
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I Ar-Ar SWAELS R, B P A EE 120 ~ 110Ma 2 ), 8
ZEIANR“TERE" WEBER ., BE, INEN“ TR
27 OEBIERARER (REE,2005) , ATA A HRAERER
MM Y EFERERE. RERMNONE, TREPSE AR
MEKA.EZBNANAGE &, B4 X BAMSEH AR
EEER, ENETRSEEF A+ H ISP E (excess
argon) , NI I4E 45 B BARE o

TEEBREARERNEREBE RS G, BREE
HEEHN FTR(ASAREYR) , XA TZRESEB
A5 s (polybaric) & @EA A K 5B ANHEER, SR L
Aa B A B R UL (resorption) , B3 H THE K 2 O BE AR
FIF4EA KSR (5 B4ES%,2006b) . Hitk, KA=4AIA
F 4R SHRIMP W2 RARAE KIWEEREE N, AR
TAERBERIBIG T KLBE K LTE S i i B4 RS R R,
SR , X LW AE HOE o] AR T R 5 KR L B A R4
) 5 A ]

B 5 S8 TARIIEMKBHSITE A SHRIMP U-Pb
WEHHE, BEFERERNER , HA% G 49 SHRIMP J
RERMITE P 2.56a.2.2 Ga 2.1 Ga F 40Ma [
AMERIHE , KRB E A, AN RFERETREN, K
BRI A B KRG K A 72E 3.2 ~ 3. 0Ga A AR (#
BE%,1999,2001) , 25453 — BRI RIE AR, KT
B PIZAH 2. 5Ga 2. 4Ga 2. 3Ga 2. 2Ga 1 2. 0Ga(#H B
FE45,1999,2001 ; #3531 Rl &, 2006; 38 H 745% 2003),
RMUAT L, F6 % k1L 24 A SHRIMP ERiC R T 5R4ET
2.5Ga 2. 2Ga 1 2. 0Ga Fy =¥k B 14 FE 0L O B 3 =8 4,
HFERRFIHERETH 2. 1Ga W— N EKREH, 58
P EWERE, A EEAEFRAEREETHAHE, R
AR EZEREANEARERL R 0.16a, SHFHEMAE
FH*X. H—HE, RILMERRTEKY 1. 8Ga BTH 74
FAYERF A A KR T (BB EE%,1999) , R K LAY
EROERMRAN 1.7 ~ 1. 9Ga (B L £%,2000) , {65 &

A
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Fig.5 SHRIMP dating distribution of Tuyon volcanic rocks in geologic time scale
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Ui A R AR 0 A A Rm T K il
RN, I A2 T E5 KR T R AR,
A AT RERE R B AR B A T R A& R

Bah, Kb By QTR G & 1) U-Pb 4E %09 380 ~490Ma
(BEEAB,2004; SOKIEFIZR I, 2006) , I HB K IVGFTEM
FIvgREW (HFH%E,1992) . KB o ARANTE 401Ma
KAEREEMERIEM, T381Ma A ER A A, B A
TR SHFRRETE 370 ~364Ma( /R 4F,2000) , BEy A 4UHE
A BT R Y] 420 ~ 430Ma J 1) N RE K L B X9 Y K
WA % ,1996) o Rk, B K 1L B A AT R A B TR B
S RILEER XY KSR K, BE R K E—WiE Lt
BRI (HFE%,1992) o it HAUE I, X — A
B A A A B MR RS O K F R 153
TaEX,

oz kARG EREO N —RIVERTTREICR T
REFBEEr EEREETRELTR, BRI
BAEW A 425 (~390Ma, £ f AOLSE () 7.1 J i 4R I8
413Ma 52 83 ) AR LR (RS, 2004) T2 3 H
FRERILMKRPRIFEL” K lA 3R IR MRS -8 A sk it
Z IRV [ 350 45 9K o L 8 52 B 7 ) (S K 4, 2004, 20065
BIRES,2003) , EARERHP-BE R, AR LHER
B R FEERHET, o O b Ll 188 5 L) BB R 1) S A O £
B Bk (B IREESE,2003) , B R IR B R &tttk
TR, R YR LR RS AR RRIE A (R EES,
2006) , 4= BTG K 1L BT BB Bl adakite KU 44 i R ( BB/
#h%,2001), &= KA R AR R B SHRIMP 48 &%
(273Ma #1271Ma) iE R T —BL BB ERRRIEM, AR
ZALHHI(253 Ma) VERE R L L & A ARSI B g T2 08
TEREF BT ,2005) .

5.2 EAEMXLSERBEFERERNBASHR
B, = A5 0 3 i E] (48Ma) R 4F & 4=
FEF R R A A BYRUIUER (~45Ma) Z BT, RERH
HREANARKR, A RAK AU ERBEERE
B 5K RE W N M LUK Tapponnier et al. (1982) 7
FRERE RS WS R, AR E SIS R ERT EER A
FEPRE— I K i 18 (B BRAE 55, 2003; R¥EH,2005),
BRI, S5 A H05RIA T RN 7 X R T A 0 R
BENBR AW, EETEERR T BREABEELERE
K HBERY (Tapponnier et al. ,2001) , B R DLFE/A BB
KRR LB M K (Deng er al. , 2004) , BLE LA SE R
B HGTR BI SM R (Mo et al. ,2006) o SATAT, FURE R ILFTAE
PR IRE 3 0 e [8] L 56 3 B 1 3 S B 7 RE I L ) B i AR AR
B R MERY LR, F R AR
TR B B 4 I R R 3R 1 i 5 3R IR W, A0 BT OR 4
(Wittlinger et al. , 1998) , B InSAR P& #132 B ( Wright et
al. , 2004) SRARRM B UREREN, BE,FEABHR

Acta Petrologica Sinica %% %4 2007, 23(6)

MRBU AR, AR AT 2% (Wang et al. , 2001), #
BA LA, A A B AU S SRR A %, BB F
REASEER K/, ENRE-TEW KGR 2], FR SR £
PRI RE ALK A A B L RIS B AR S ABRES
P4 A5, 488 20 0F O A X DL A7 BT AT A8 AR I OR B S A%
%, Pk 2z 8] LLE 1B S O £ (B B4R SE, 20015 2003),
XMERAHETRES L TEHERERESNEABRE
PWULEA, N5 R EE K ES . B, BRH—%RT
YA 7154 2R P B o R 1 FE S 1 22 5 ( Burtman et al. |, 1996) DA K
T HRAMIST e (K T %,1995; EKE%,2004) 8
Qb FREE BT A 3SR I FE 5 A 08 IR A SR |
FHERBSTEXNEE. R ERRENA, FEFRL.F
IR BT HBE P R L RIFKR R R —3 71km ( Makeyeva e
al. , 1992; Roecker et al. , 1993) BENEEEGERB KX
B R AR X, MR/R THEMZ T IR LS A B LR
WREZ DN 150km, XARATRERERE A B R UU/E ABYIESE .
B, BATA KB E BRI — 5 A B TR E 1L
VR S A A TR B RV R IR (B BR 45,2001 ; 2006a) .

I, T E M A G s B S 2 5 7 R R
i, —BREEEAEABIFIUER, BERLMERK
TSN E S EIL . XRTLARR , TE R N i R 553 1 i
B RSN RA R — ARk, LA A B
e HnAMBEREAARERZ)G, % 45Ma, BRERER
BHEREHNARREEREABFIER, KNBYR LRES
A R S22 R 55 40, AS Fl T ED BE -T2 U At 458 23 T 19 i
BAER (TP ERSE,2001; T HRE%,2006a) . Pl BEA
LU R LB Z BERBIRERES .

XM R RLF W LA R LA B R AE A
HEIRNERR . BR, KX #3RFZUASTE AL Bk 5 uE
I =BT P # i ( Dickerson, 2003) , X — A AL IER
FHER (P R4S ,2006a) T3 E BRI B E HKIE
ShEYIHE] (RIFEIEL, 1999) , L1 Xk A B BE - X0 9 I Tl 488 1
TR TR R AR, H U, 1R T A ER - 9 K B Al 48
R AR AR HREZ B HHEEABEZETR &
W HEF R, PR R R ENICR(F RES,
2006a) , NFHX A S RIFRAEHERRERNLR. AR
AR, FE 7 A B A RUE 1A 3 5 B - S U K i
EE AR ML H AR RN ARG, KA SBR RN
NEHAENLE T RCRBIRS I ERE P,

53 HBHASERIEHEN

—ANEEMMEET XLEFRERBRERTENER
. MEETEAIHOIE, BERITEETF EERE RS
ARASREAN(FREARSBEMMNEARE) B AR
BERCAR ISR PEREMENEEHRNER) . TR
BRI NEE T Libid, BiRes A F 5 U] LB
o5 K3 B B AR, R AT AA A e K 28 R U
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THEBRABT(RELGE) . Bk, EatXHTEE
ERMERT L, MRE R R THEHER WK SECLRE
o fHR, ROVIRTREF X Lo 1 55 s K AE B
RSP HREREE A O BFTUER —E# AT REE
X

R B B FE 4% (2006) , ARHED B &SR KSR A
REELRERBAE B RZALRBERE LA IR
A KA REAE IR A1 8, AT A RERL R BB S, K
Z R EFZREUA K AR BA R EE, B8R
FECEFKRBEPE T AR R (58) , K8 ICE
FRIEBFTNEET AR R, ER—Fal &g
R A nBHFTEATTRRERN. SaBIFIUERKN S
BRAZ-RTHRARBRERASKER, HeEH T
HEEEMSBXEEOBENARARE, YEXRKEAE
RAGUUE RN, AR IR A T 15 5 5 1 B g
BE —RBIAKRE S . EIFTIERAEAKRB T
72 AT LAPRE F L2 % 410km 2K 670km AHAE A , tA] BE
B0 P o 7RG R T % A D A R 40 , DAL TIT T 5 7 R 3
BRBHERERE A, FEBTRAGOEZREAR
BB RBE AR, H A R E W R R,
MAXHRERREERN, T EMKILEFHEEOFR
EREREOAARERESOBIRVIER, X S8 ERE
AR B RERREL R TR R LG 2R £ s ERRR
AR RRAERRHEL GBEF4%,2005) 2—3H,

5.4 4ig

GEPTR, AT LUBH AT JLASSE

() £ KMBAKFESN KRR E L0 48.1 +
1. 6Ma, B PG B K 1L B0 37 A A R S AL B B 5 5 R R F)
FBS B R NERR

(2) KB KLAEPASHFRERNBOAE, FERATR
TR AERE, R T X L ERMREFRZENA,
YT RILE S0 B R REL 2.

(3) KivEFEFFARSBNHEARLREERK L
T B BR AR B IR R, o] RE R A A B PR
TEREtR . MABI S , RATEBIE T &0 BIRIUEHS
R,
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