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Abstract Apatite fission track ( AFT) dating is carried on 18 samples collected from Shichang-Manas, Anjihai river and Sikesu
area of the Northern margin of Tianshan. Vitrinite reflectance (R,) data of 10 samples from the Triassic to Jurassic coal seam were
obtained to provide maximum paleotemperatures for the stratigraphic strata experiencing. The AFT and R, data shown that the value of
R, gradually is increased and the AFT central age decreased, along with the strata growing younger. In the section of Shichang-Manas,
the R, of Triassic is about 0.56% , and the AFT central ages is 125.3 £9. IMa at the bottom of section; the R of Lower Jurassic is
about 0.53% ~0.64% , and the AFT central ages are between 81.3 4.7 and 87.8 +£5.9Ma at the middle of the section; R, of
Middle Jurassic is about 0.81% , and the AFT central age is at range of 44.0 £5.4 and 11.8 +1.8Ma at the topside of section. The
R, of Shichang-Manas, which is located in the eastern part of the study erea, is bigger than that of Sikeshu, which is laocted in the
western of the area, at the same strata. The AFT central age is reversed. Modeled best-fit paleothermal histories for the Mesozoic
samples, showing a Jurassic period of burial and heating. The burial depth of Triassic and the lower Jurassic strata is shallower than
that of the middle Jurassic. The data suggest that maximum burial and thermal maturity of the Triassic and lower Jurassic rocks occurred
at Late Jurassic to Early Cretaceous,and then retained at the same depth till Miocene. This history is consistent with the AFT modeling
result of the underlying granite. The cooling of Late Jurassic to Early Cretaceous can be typically interpreted as the result of decreasing
of paleothermal gradient at the Cretaceous. The burial and heating of the Middle Jurassic rocks preserved for a long time until late
Oligocene. All AFT samples show evidence for Miocene rapid cooling, beginning at about 10 Ma. This cooling is typically interpreted as
the result of uplift and erosion of overlying strata. The Mesozoic strata exposed on the southwestern Junggar basin margin underwent 4 ~
S5km of late Miocene to present, and the exhumation rate is about 400 ~500m/Ma. This process was corresponding with the re uplift of
Tianshan and propagation of thrusting northeast of the Tianshan boundary thrust. Miocene cooling of Mesozoic and Paleozoic granite
suggests that uplift of the northern Tianshan occurred significantly later than previously proposed and is consistent with timing of intense
deformation in the southwestern Junggar basin.

Key words Junggar Basin, Apatite fission track dating; Vitrinite reflectance, Cooling, Exhumation
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Geological map showing the sample positions of Apatite fission-track analyses
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Table 1 Vitrinite reflectance (R,) data and corresponding apatite fission — track data
y o R, R . N 9 R, (%) T Xt AFD AFD 4E (%
37 == — [Ty omin omax Sl 5 o max N
Rl RS J2 L I (%) (%) brE2s ISR EHf () BEH, {(Ma) =10
| Ws01-02 J1b o 0.43 0.52 0.03 37 0.46 70 ~75 WS01-06 87.2+6.5
b WS02-02 J2x 1 0.42 0.52 0.03 23 0.46 70 ~75 WS02-17 78.4 7.6
Hf WSs02-24 J2x I 0.5 0.61 0.03 44 0.55 85 WS02-22  103.1+7.6
SCO01-07 T2-3 J 0.52 0.60 0.03 45 0.56 85~90 SCO1-06  125.3 +9.1
b SC03-02 J1b o 0.53 0.59 0.02 52 0.56 85 ~90 SC03-04 85.4 +£5.7
ilﬁ SC03-08 J1b 1 0.58 0.69 0.02 60 0.64 100 SC03-10 87.8 +5.9
Z%’ SC04-06 J1b P 0.49 0.56 0.03 36 0.53 80 ~85 SC04-07 81.3 4.7
;’iﬁ SC06-02 J2x o 0.78 0.85 0.02 52 0.81 120 ~ 125 SC06-03 44.0 5.4
iy MNO9-04  11.8 1.1
MNO09-05 J2x JE 0.76 0.85 0.03 43 0.80 120 ~125
MN10-03 22.5+3.2
VE R, -TRLEE 7 #1145 2 B Burmhan and Sweeney (1989).
,Iuill H
Teteten \\,}/\\/ 1-2 b
[Q]Q ~wim @y [7hs [ » | st
85°30° 857145
B2 A -3 il i DXt Jo ] (9507 et 5 =) (1978 ) 0
Fig.2  Geological map of Shichang-Manas river area
®2 AH-BHETHEBRAREETSHEER
Table 2 Apatite fission-track data of Shichang-Manas River section
B ik v B pa(10°/em)  p (10°/em)  p;(10°/cm) P +(Ma) L(pm)
1 =]
RIS e m PRER G) Ty V) (V) (%) (lo) )
SC-01-06 123 1553 43°54°0.5 30 9.3(3496) 2.922(384) 3.842(505) 46.9 125.3+9.1 11.6=+1.8(67)
i §5°39'50 . . . . .3 £9. L6£1.
J1b 43°54'11
SC-03-04 " 1503 om(r/ 18 8.847(3496) 5.226(411) 9.625(757) 41.1 85.4 5.7 11.5+2.0(100)
[ 85°39'57
SC-03-10 Ib 1428 43°54'16 21 9.451(3496) 3.233(39%4) 6.186(754) 97.9 87.8+5.9 11.7+1.7(101)
- b $5°39'39 . . . . .8 5. ESH
J1b 43°54'56
SC-04-07 b 1428 85939/32 21 9.375(3496) 3.329(559) 6.825(1146) 9.8 81.3+4.7 11.5+1.5(102)
J2x 43°55'49
SC-06-03 B 1350 85°44°01 22 9.3(3496) 0.897(88) 3.434(337) 99.9 44.0+5.4 10.9+1.9(53)
I2x 43°54'32
MN-09-04 o 1120 35951735 27 9.3(3496) 0.982(137)  13.803(1926) 0 11.8+1.1 11.5+2.2(99)
J2x 43°54'33
MN-10-03 e 1115 8595271 10 9.224(3496) 1.912(57) 14.018(418) 63.2 22.5+£3.2 11.3+1.5(13)

T (n) - HER B AT ORI p.- H R ARIEEIE ( x 10°/em) 5 Ns-E RALEL; p;-AME I o A5 R A2 38 ( X 10°/em) 5 Ni-i & 4%
WH; P (%) N HEHR (Green, 1981) 5 ¢ = Lo Syl {8 2 A5 14300 4F % ( Galbraith and Laslett, 1993 ) , i zeta 3% ( Hurford et al. ,1982,
1983 ; Hurford, 1990) 11545 ,écns =357.8 £6.9,

(n) -number of individual crystals ( grains) ;p,-spontaneous track density ( x 103/cm) ; N_-number of spontaneous tracks counted; p,-induced

track density in external detector ( x 10°/cm) ; N;-number of induced tracks counted; P (% )= probability ( Green, 1981) ; ¢ + lg-sample

center fission-track age( Galbraith et al. , 1993 ), calculated using zeta calibration method ( Hurford et al. , 1982, 1983, 1990).
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Fig.3 Radial plots and track length histograms of apatite in the Shichang-Manas area( after Dunkl, 2002)

B AT R EAT ARl A Ak g s PG 1 25 2 — S it SR AR AR
AR R 44.0 £5. 4Ma KRR B R, TAEH40E R 0. 81, 5%
Kt HiE A S| 120°C ~ 125C

T HTI A M DX PG 1L A5 41 2 A RE S ( MN09-04 , MN10-
03) Z4AF 72300 AR 2 Oy TRoBi i (22,5 3.2 ~ 11,8 =
1.8Ma) (22) XTI HEIZ Y R, MHFH4E D 0. 80 , = K it b
TRIRE] 120°C ~125°C , KIIZXRD R KA ERDE 4
SE4IB K.
4.2.2 WK K
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HEAEWE N 173. 4 = 13. SMa, W/ T H TR IS, RWTIR K

FREE LR, WS-01-06 HP AR K 87.2 +6. 5Ma, ] /N T
HUURAERE B PAARB R B 12.4 £ 1. Spm, BoR B 1 5
W (] 4) AHRLIGRYZ G R, (2 0. 46, R IVE A1 2848
Di TSR IAE o PH AL RE AL R 53 3 478 4Ma

1103, 1Ma, /8 T HLGURAE I, B PR 11.9 ~12.5
+ 1. 8pm, /R B G 1) B — G 25 (8] 4) , AR R ) B2 11

R, 7 0.46 ~0.55, W% )2 W8 2222 5 1 7R 5rB KA.
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Table 3 Apatite fission-track data of Sikeshu River section
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§ )= NaEia . B pa(10°/cm) p.(10°/cm) p;(10°/cm) P 1(Ma) L( pm)
[=j=) (=} L
i SpE (m) Pl (n) (N (N,) (V) (%) (zlo) (")
T, 44°05'53
DK6-2 wixa 1408 8492337 15 10.934(5911) 8.286(451) 10.418(567) 22.4 175.9+12.8 11.6+1.4(100)
o 44°06'40
DK7-1 kA 1303 3499350 11 10.934(5911) 16.930(794) 15.309(718) 0.1 236.2+21.6 12.7 +1.5(100)
ST 44°07'30
DK8-2 wiKa 1274 3492350 19 10.934(5911) 20.665(1717) 20.846(1732) 0 209.0+14.2 11.4+1.3(53)
DK9-1 T3m 1223 4 08,02 17 10.934(5911)  6.238(670) 8.938(960) 1.3 153.4+11.9 11.6+1.4(6)
22 84°24'18
DK10-1 Jl,lL 1206 4 09,03 19 10.934(5911)  6.334(338) 8.077(431) 58.5 173.4+13.5 12.9+1.0(10)
W 84°24'32
WS-01-06 Jl,}i 1560 4 09,33 24 9.073(3496) 3.418(312) 6.321(577) 23.8 87.2+6.5 12.4 £1.5(99)
W 84°21'05
WS-02-17 Jz,i 1420 4 10,26 26 8.771(3496) 2.525(172) 5.020(342) 95.2 78.4+7.6 11.9+1.8(84)
W 84°20'03
WS-02-22 ]2.:(4 1340 4 10,26 18 8.847(3496) 3.484(348) 5.307(530) 27.6 103.1+7.6 12.5+1.8(77)
W 84°20'03
VE 1% 1, DK RS ons =410 + 10, FUERER £oxs =357.8 6.9
F4 REBUREBRRARERTSTHER
Table 4  Apatite fission-track data of Anjihai River section
v J2 L IR v g B pa(10°/cm) p.(10°/em) p; (10°/cm) t(Ma) L(pm)
s i P(%
PR e e PREE Gy (V) vy " g )
DK18-1 Jl,}i 1634 4 01,34 23 10.934(5911) 6.974(607) 10.730(934) 62.3 144.0+8.8 11.7+1.5(109)
W 84°58'00
DK19-1 Jli 1751 4 02,29 16 10.934(5911) 9.155(561) 10.869(666) 25.2 178.1+14.0 11.3 +£1.9(146)
b 84°57'04
C 44°06'17
DK25-1 s 1733 , 20 10.934(5911) 2.516(193) 2.972(228) 89.0 186.9+19.1 13.1+1.4(19)
W 84°48'29

R 1, R Eons =410 £10

BiERE §h 3045 7 178, 1Ma F1 144. OMa [ v {E 4F %, Ho o
DK19-1 ¥ S HyT A1, 768 S WLR X (9 FF1E ; DK18-1
INFHUURAERY , R4 07 T 3843 1018 KR A A, 1A
sty 5 PATAR 0 B 43 A 45 ELA PG SRR R (1 5) o

S

e A
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Fig.4 Radial plots and track length histograms of apatite in the Sikeshu area( after Dunkl, 2002 )
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Fig.5 Radial plots and track length histograms of apatite in
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Fig.8 N-S geological section of Shichang-Manas area
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