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/m Q F L Qm Lt Qp Ly Ls
14 1190.74 30.60 41.00 12.90 29.30 14.20 1.30 4.70 8.20
1 12 1193.02 54.50 25.50 11.30 44.30 21.50 10.20 6.50 4.80
Fig. 1 Tectonic outline of Triassic period 13 1195..7834.40 28.00 31.20 26.20 39.40 8.20 20.60 10.60
in the west margin of Ordos basin 24 1992.24 41.00 38.50 11.00 38.00 14.00 3.00 7.00 4.00
22 1993.20 42.00 38.00 11.50 37.00 16.50 5.00 7.00 4.50
23 1993.44 42.50 36.00 13.50 37.00 18.50 5.50 8.00 5.50
2 24 1994.16 42.00 34.00 13.00 36.00 19.00 6.00 8.00 5.00
25 1994.64 42.00 31.50 17.00 36.00 23.00 6.00 12.00 5.00
21 246 1995.72 39.50 38.50 11.00 36.00 14.00 3.50 6.00 5.00
29 1995.96 40.50 35.50 12.00 37.00 15.00 3.50 8.00 4.00
9 28 1997.04 41.00 39.00 10.00 38.00 13.00 3.00 6.00 4.00
( . . . 29 1997.76 39.00 38.00 12.00 36.00 15.00 3.00 5.00 7.00
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Table 2 Major element compositions of the Upper Triassic sandstone in the west margin of Ordos basin ( %)
Si0, Ti0, ALO,  TFe,0,  MnO MgO Ca0 Na, O K,0 P, 0, LOI  TOTAL
BTG-004 74.86 0.38 11.45 3.24 0.07 1.21 1.46 2.47 2.70 0.08 2.26 100. 18
RQG-009 70.81 0.34 11.70 3.46 0.05 1.30 3.11 2.94 1.22 0.15 4.49 99.57
RQG-O11 67.43 0.70 12.36 5.14 0.10 2.16 3.07 2.29 1.46 0.36 5.28 100. 35
RQGHO15 73.44 0.55 9.93 3.34 0.07 1.32 3.41 1.87 1.27 0.14 5.08 100. 42
RQG-O16 90.95 0.12 5.11 0.69 <0.01 0.16 0.11 <0.01 1.27 0.03 1.18 99.62
RQG-026 77.24 0.33 10.79 3.08 0.07 0.87 0.93 2.31 2.84 0.07 1.26 99.79
RQG-032 86.23 0.28 7.64 1.87 0.02 0.24 0.11 <0.01 1.80 0.02 2.00 100.21
RQG-034 75.76 0.39 10.61 3.28 0.03 1.28 1.00 2.50 2.49 0.08 2.17 99.59
RQG-034R 75.82 0.45 10.72 3.33 0.03 1.30 1.00 2.51 2.51 0.07 2.15 99.89
SGY-001 64.23 0.53 12.38 6.35 0.33 1.37 4.35 0.67 2.42 0.15 6.74 99.52
( ) XRF
3 . (re/g)
Table 3 Trace element compositions of the Upper Triassic sandstone in the west margin of Ordos basin (pg/g)
BTG-04 RQG-09 RQGH1 RQGHS5 RQGH6 RQG26 RQG-32 RQG-34 RQG34R SGY-01
Li 15.4 29.5 48.4 30.7 1.53 16.7 5.71 18.7 18.9 22.4
Be 1.47 1.30 1.42 1.07 0.63 1.31 1.03 1.42 1.46 1.76
Se 7.91 5.20 9.77 5.37 1.55 6.66 3.02 6.67 6.72 8.51
v 48.3 44.4 60.3 39.2 11.3 44.2 18.0 47.2 47.1 61.5
Cr 39.2 40.4 55.2 39.9 8.94 32.8 15.9 46.8 47.3 55.8
Co 112 87.9 73.1 140 261 117 185 116 116 62.1
Ni 14.6 32.3 20.8 11.8 13.7 13.2 8.18 14.4 14.4 26.4
Cu 6.01 6.23 11.3 4.91 2.90 6.38 4.89 4.61 4.65 10.8
Zn 34.4 37.9 52.7 34.0 23.6 33.9 34.0 33.1 33.1 53.7
Ga 12.8 12.3 14.2 11.3 4.92 12.1 8.06 12.3 12.3 13.5
Ge 1.46 1.30 1.45 1.40 1.18 1.50 1.62 1.25 1.24 1.01
Rb 73.2 48.3 56.4 51.0 43.2 79.2 60.9 73.1 73.1 76.7
Sr 196 250 167 218 22.8 211 45.1 210 209 143
Y 16.2 12.6 30.2 17.7 7.37 15.9 12.3 16.0 16.1 20.2
Zr 122 126 377 454 62.2 131 176 217 193 206
Nb 7.62 7.90 13.0 10.8 1.46 7.31 2.18 9.38 9.19 8.88
Cs 1.62 1.28 2.06 1.18 0.68 1.31 1.31 1.33 1.32 2.42
Ba 748 289 372 282 153 728 321 733 742 559
La 38.8 27.0 40.9 48.6 15.2 34.0 19.6 37.2 38.8 28.0
Ce 73.0 52.8 80.2 92.0 29.1 65.4 38.0 70.2 73.4 54.5
Pr 8.11 5.93 9.33 10.4 3.33 7.23 4.43 7.68 8.18 6.25
Nd 28.0 21.1 33.9 36.3 11.6 25.6 15.5 26.7 28.5 22.1
Sm 4.72 3.75 6.15 6.22 2.02 4.40 2.89 4.67 4.89 4.10
Eu 1.05 0.89 1.41 1.04 0.45 1.14 0.63 1.04 1.07 0.93
Gd 4.21 3.34 5.94 5.25 1.78 4.03 2.69 4.18 4.40 3.88
Th 0.57 0.44 0.84 0.67 0.26 0.54 0.40 0.58 0.58 0.57
Dy 3.13 2.37 4.85 3.36 1.36 2.88 2.21 3.08 3.10 3.30
Ho 0.62 0.46 1.01 0.64 0.28 0.58 0.46 0.59 0.60 0.70
Er 1.71 1.23 2.85 1.73 0.72 1.52 1.24 1.64 1.63 1.98
Tm 0.25 0.18 0.40 0.24 0.099 0.22 0.18 0.23 0.23 0.29
Yb 1.73 1.18 2.76 1.72 0.70 1.53 1.32 1.65 1.61 2.06
Lu 0.25 0.17 0.41 0.26 0.10 0.22 0.20 0.24 0.24 0.31
Hf 3.31 3.13 9.61 11.2 1.66 3.47 4.75 5.54 4.98 5.37
Ta 0.70 0.67 1.02 1.02 0.16 0.67 0.11 0.87 0.87 0.70
Pb 13.6 14.5 11.6 16.0 9.24 13.1 17.2 16.9 17.3 15.2
Th 9.65 6.74 12.6 17.7 4.34 10.3 7.05 10.8 10.9 9.18
U 1.21 1.26 2.71 2.72 0.91 1.18 1.95 1.47 1.45 2.07

) ICP—MS



430 29
3 ( 3).
3.1 (50.7%) .
1 (16.1%) . (13.7%) (8.0%)
. . (6.7%) (3.1%)
. (0. 1%) . (0.1%) .
— ( 2a.b). (0.7%) (0.1%) . —
30.60% ~54.50%: .
3
25.50% ~41.00%
: (44.3%) . (30.4%)
. . (16.9%) (5.4%) .
(2.6%) (0.5%) ;
( 2b 1) (70.00%) (30.33%)
. | (11.00%) (5.67%)
(5.00%) ; (82.38%)
(12.00%) (9.25%)
3.2 (3.50%) . + (0.88%)
+ (0.25%) : (60.48%)
0= + (20.30%) . (6.63%)
(6.33%) (2.83%)
( 3). + (0.47%) V.,
(42.2%) . (29.5%) . + 3.3
(11.4%) (9.9%) + 6
(2.0%) . (2.9%) (0.6%) 320077 ~242°00°
94°04°(  4)

2 1
a. (1992.24 m)

(1992.24m)
b. (1992.24 m) ( )

Fig.2  Photomicrograph under cross—polarized light of the Upper Triassic sandstone of Well Zhong 1( 1 992.24 m)

2008



- 431

=}

= ———— —

8 A

\E.- [ree]

4
@ 2008)
3 Fig.4 Paleocurrent indicators of Yanchang Formation
( @ 2008 ) in Ordos Basin in the later Triassic
Fig.3 Heavy minerals distribution of Yanchang Formation ( blue data from Feng Juanping 2008)

in Ordos Basin in the later Triassic

( from Feng Juanping 2008 modified )

3907 ~ 189°09°
117°01°(  4) . 4
92°00" ~351°04"

( 4. — 3

89°06" ~ 143°03"
03°( 4). —

55°09° 270 (190° ~260°)
(280° ~ 350°)

0 30 60 km

117°



432

29

(100° ~170°) (270° ~290°) 2

3 40
80° ~ 100° 10° ~ 80°
16 369
(10° ~80°) (280° ~
350°) 9
4) .
28
3.4
3.4.1
( Do
( 5o
— 0.6~5.0
cm 15 em
(16.6%) . (3.4%) .
(23.9%) . (40. 0%)
(16.1%) ( 5.6a)
1.
5~3m 1987 m " . —
1 ~8 cm
; (23.6%) . (12.3%) .
(22.7%) . (33.4. %) (8.0%)

1 ~10 cm 5~10 cm o«
(22.3%) . (57.5%) . (22.7%) .
(8.4.%) (5.6%) ( 6b).
BT
(T
B =F
KT
(T
D FA = f
S = A )
> AN (PP )
— . . (T
Q“I )
PO,
s 66 o\
5 _ 34
Fig.5 Sedimentary sequence of fan-delta to

deepdake in Rujigou *

6

a.

Fig. 6

7 b,

Field photographs of Yanchang Formation in Helangshang area

2004
2006



3 : — 433

N 3.4.2
; ( 7o
o ( 7.8a).
o 1~2cm ( 7.8b),
1 2 386.4
m - ~
* ’i'U\ N
* 3 ( 2).
—_— fzf[ltl_i_hl
. II'U\ ~ -
* Y BTEY
* _/7 o
— — lZ:‘uu+ 7 3.4.3 -
. ( 1o
° © 2240 m” .
L ] L] L ) IO
. . . L]tU\ , °
L ] Q L ] :’UIJLE .
< .. g 1 ~2 m; 2 ~25 em 1 m:
. o . . (13%) .
. & (8%) . — (2%) . (17%) .
v (36%) (4%)
R \ ( 9.10a)

Fig.7 Sedimentary sequence of braided—river delta-plain in Shigouyi

a. 9 b, 8

Fig.8  Field photographs of Yanchang Formation in Shiyigou area



434

29
3.5
. (1
40 km Sio,
(50%) . 64.23 ~90.95% ( 2),
(25%) . ( . ) (2) .
(14%) . (10%) (1%) R ( 3 12)
10b.11) 67.00 x 10 7° ~208. 43
. . . x107° La/Yb
13.6 ~283 Eu dEu 0.56
~0.83 o
(3)
jf; REE Th.Sc Hf  Co
]
ifi
36 ~38
( 13)
ST ’ o
Jrifii
2R INT|
4 _
4.1
it
|72
oL
i
01675 ( 1.
9
Fig.9  Sedimentary sequence of alluvial fan in 14) N
Kongdongshan section Pingliang . .

10
a. . b.

Fig. 10 Field photographs of Yanchang Formation in Huating area



435
RQG-11 RQG-32
10000 RQG-09 X RQG-15
1000
SGY-01
#
IR
K
JE
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
12 REE
( Boynton 1984 * )
o_o0o © ©
p— Fig. 12 The REE distribution patterns of the Triassic
6 o o ©
sandstone in the west margin of Ordos basin
o o o o
( after Boynton 1984 * )
4.2 —
1
" (1)
Fig. 11  Sedimentary sequence of alluvial mid-fan N

in Cedipo section Huating T

3 000 m o

RQG-16p RQG-34R

10

Fe,0.+MgO/%

13 Ti0,—Fe,0, + MgO(a)  Lg( AL 0, /Si0,) —Fe,0, + MgO( b)

( Bhatia 1983 ** ; 1999 5 ;@ 7 2007 ¥)
Fig. 13 TiO,—Fe,0; + MgO( a) and Lg( Al,0,/Si0,) —Fe, 0, + MgO( b) Tectonic setting discrimination diagrams for the Upper Triassic
sandstone in the west margin of the Ordos basin( after Bhatia 1983 ** ; Chen G 1999 °; “* ” data from Zhou et al. 2007 )

@



436 29

W 2070 IQII]O lTlﬂl) ]5|60 1?;'30 1'2|20 llZ:SO 8?0 Tlll] 5‘I10 370 2010 30 E
1)
IS

1.0 4

2.0 1

3.0

‘Tg-  ;To- iTe, - (T, - 7
Tj,, - i Tky - T -

Fig. 14 Seismic sections( 01675) in the west margin of Ordos basin

3 000 m
o o 1
1 . . ( 2)
8. 9 10
. 3 000 m
. 1 000 m
. ( 15). 1
. u- (2.
Pb (241 +7) Ma
# 1989 K—Ar 229 Ma ¥ .
221 Ma " . .
; ( 7.8a).
( 4
. 1
(2) o
3 000 m .
( 1955 ©; 1 500 m :
1984 ©: 2000 @: ;
2002 @), 1 .
2386.4 m 1

® 957
© (1: 20 ) 1984.
@ (1: 25 ) 2001.
2003.



3 — 437
105700 o5 ov 10700 o
1
8 ;
oo il
FHEL L
B
- q: . q: ? o
KEUWa
§ ~
e
- « »
o » @ 37 N
!
=BIR
(References)
BB —
T J. 1991 12(4): 406-
o
"1 i /7. il 415 Sun Jiazhen. Types of thrust and forming mechanism of the thrusts
in foreland basins J . Oil & Gas Geology 1991 12(4): 406 415
b - {11
e e J . 1996 70(1): 1222 Liu Shaofeng Li
"R
Sitian Zhuang Xinguo et al. Modeling of subsidence and sedimentary
processes in the foreland basin of the southwest margin of Ordos Basin
»iE7E ]
; o J . Acta Geologica Sinica 1996 70( 1) : 1222
o] I B, 3
= Rias ] 1997 15(1): 156460 Liu
IU,IH| I;I e ool Shaofeng Ke Airong Wu Liyunan et al. Sediment provenance analy—
o et ER sis and its tectonic significance in the foreland basin of the Ordos south—
15 . western margin J . Acta Sedimentologica Sinica 1997 15(1): 157-

Fig. 15 Remnant-Stratum map of Yanchang Formation in the

middle and south segment of the west margin of Ordos basin

( 9.10a) .

o 40 km 10

160

. I
1997 24 (5): 1144 Jin Jiugiang. Petroleum exploration in foreland
basin of the western and central China J . Petroleum Exploration and
Development 1997 24(5): 1144

J.

1999 17(3): 409413 Chen Gang. Terrigenous clastic com—

position and its tectonic feature in the Mesozoic of Ordos basin J . Ac—

ta Sedimentologica Sinica 1999 17(3) : 409-413

I : 2001 26(1): 3339
Wang Zecheng Liu Hefu Xiong Baoxian et al. Basin mountain
coupling analysis from filling stratigraphy of foreland basin J . Earth
Science: Journal of China University of Geosciences 2001 26(1):

3339
- c/

2002: 7395 Sun Zhaocai. Analogous Fore—
land Basins and Their Petroleum Prospect in the Middle-west of China
in Meso-Cenozoic C // Petroleum Speciality Committee of China Petro—
leum Geology Academy. New Development in the Research in Oil and

Gas Basins. Beijing: Petroleum Industry Press 2002: 7395



438 29
8 D: Reidel 1985: 333362
I 2003 24 (2): 1347 Jia Chengzao 21 Marsaglia K M Ingersoll R V. Compositional trends in arcrelated
Wei Guoqgi Li Benliang et al. Tectonic evolution of two-epoch fore— deep-marine sand sandstone: A reassessment of magmatic-arc prove—
land basins and its control for natural accumulation in China’ s mid- nance J . Geological Society of America Bulletin 1992 104: 1637-
western areas J . Acta Petrolei Sinica 2003. 24 (2): 1347 1649
9 J . 22 Mclennan S M Yaylor SR McCulloch M T et al. Geochemical and
2002 23 (4): 307313 Liu Chiyang Zhao Nd-Sr istopic composition of deep-sea turbidites: crustal evolution and
Hongge Yang Xingke et al. Foreland basin and its definition and re— plate tectonic associations J . Geochimica et Cosmochimica Acta
search J . Oil & Gas Geology 2002 23 (4): 307313 1990 54: 20152050
10 () 23  Bauluz B Mayayo M J Fernandez Nieto C et al. Geochemistry of
J. 2005 79(6): 737947 Liu Chiyang Zhao Precambrian and Paleozoic siliciclastic rocks from the Iberian Range
Hongge Wang Feng et al. Attributes of the Mesozoic structure on ( NE Spain) : Implications for source-area weathering sorting prove—
the west margin of Ordos basin J . Acta Geologica Sinica 2005 79 nance and tectonic setting J . Chemical Geology 2000 168: 135-
(6): 737-747 150
11 — 24
() I 2006 80(5): 617-638 I 2007 23
Liu Chiyang Zhao Hongge Gui Xiaojun et al. Space — time coor— (5): 10234042 Yan Zheng Wang zongqi Wang Tao et al. Tec—
dinates of the evolution and reformation and mineralization response in tonic setting of Devonian sediments in the Qinling orogen: Constraints
Ordos Basin J . Acta Geologica Sinica 2006 85(5): 617-637 from detrital modes and geochemistry of clastic rocks J . Acta Petro—
12 logica Sinica 2007 23(5): 10234042
J. 2007 34(3): 384391 Zhao Hongge 25 LiZM Liu]J] HuRZ etal Tectonic setting and nature of the
Liu Chiyang Wang Jianqiang et al. Tectonic attribute of the western provenance of sedimentary rocks in Lanping Mesozoic-Cenozoic Basin:
Ordos basin during the Late Triassic J . Geology in China 2007 34 evidence from geochemistry of sandstones J . Chinese Journal of Ge—
(3): 384391 ochemistry 2003 22(4): 352362
13 M . 26
2003: 1382 He Zixin. Evolution and Petroleum of Ordos Basin J . 2000 7(9): 297304 Shao Lei Liu Zhiwei
M . Beijing: Petroleum Industry Press 2003: 10 Zhu Weilin. Application of sedimentary geochemistry of terrigenous
14 - clastic rock to basin analysis J . Earth Science Frontiers 2000 7
I 2004 23(4): 318326 (9): 297304
Su Chungian Yang Xingke Liu Jiqing et al. A study of foreland 27 Mclennan SM  Hemming S McDaniel M J et al. Geochemical ap—
basins based on TriassicJurassic strata of the Helan Mountain J . proaches to sedimentation provenance and tectonics C // Jonhanson
Acta Petrologica et Mineralogica 2004 23(4): 318326 M ] ed. Processes Controlling the Composition of Clastic Sediments.
15 Boulder Colorado: Geological Society of America Special Paper
J. 2006 27(4): 1522 Wang Feng Liu Chiyang 1993: 2140
Zhao Hongge et al. Relationship between Helanshan Basin and Ordos 28
Basin J . Acta Petrolei Sinica 2006 27(4): 1522 8. 6 — J .

16 Follo M F. Conglomerates as clues to the sedimentary and tectonic e— (D ): 2007 37 ( ): 6292 Luo Jinglan
volution of a suspect terrane: Wallowa Mountains Oregon ] . Geo— Shi Chengen Li Bo et al. Sediment source of Chang 6 and Chang8
logical Society of America Bulletin 1992 104: 15614576 Section of Yanchang Formation in Ordos Basin and Xifeng region: evi—

17  Gutjahr M Bradshaw ] D Weaver S et al. Provenance of Cambrain dence of petrology and geochemistry J . Science in China( D) :
conglomerates from New Zeland: implications for the tectonomagmatic Earth Science 2007 37( Suppl. ): 6272
evolution of the SE Gondwana margin J . Journal of the Geological 29 Diirr S B. Quick estimation of pebble volumes J . Journal of Sedi—
Society London 2006 163: 9974010 mentary Researth 1994 64: 677-679

18 Yang Z WangZ Q Wang T et al. Provenance analysis and tectonic 30 Boynton W V. Geochemistry of rare earth elements: meteorite studies
setting of the clastic deposites of the Xicheng Basin in the Qinling oro— C . //Henderson P ed. Rare Earth Element Geochemistry M .
gen central China J . Journal of Sedimentary Research 2006 76: Elsevier Science Publishers 1984: 63414
557574 31 Morton A C Hallsworth C R. Processes of controlling composition of

19  Dickinson W R Valloni R. Plate setting and provenance of sands in heavy mineral assemblage in sandstones J . Sedimentary Geology
modern ocean basins J . Geology 1980 8: 82-86 1999 124: 329

20 Dickinson W R. Interpreting provenance from detrital modes of sand— 32 Eynatten H Gaupp R. Provenance of Cretaceous synorogenic sand—

stones C //Zuffa G G edited. Provenance of Arenites. Dordrecht

stones in the Eastern Alps: constraints from framework petrography



3 : — 439

heavy mineral analysis and mineral chemistry J . Sediment Geology J . Journal of Geology 1983 91: 611-627
1999 124: 81411 37
33 . I : 2001 31(2): 171474 Wei
J. 2002 16( 1) : 2022 Zhou Jianwen Song Honghong Li Wenhou Shao Lei et al. Sedimentary environment of
Lihong Sun Zhengrong et al. Heavy mineral features and source of Yanchang Formation of the Upper Triassic in Rugigou basin J . Jour—
sediments of Jurassic in Bohu depression J . Henan Petroleum nal of Northwest University: Natural Science Edition 2001 31(2):
2002 16(1): 2022 171474
34 38 -
J. 1992 2: 124430 Ke Baojia Chen U-Pb I
Changming Cheng Zhiming et al. A discussion on the relationship 2010 31(2): 221228 Yang Hua Fu Jinhua Ouyang Zhengjian
between upper Triassic sediments in Helanshan and Ordos regions et al. U-Pb Zircon dating of the Daling-Gugutai basalt in Rujigou on
J . Scientia Geologica Sinica 1992 2: 124430 the western margin of Ordos Basin J . Acta Geoscientica Sinica
35 . M . : 2010 31(2): 221228
1990: 145458 331 Bureau of Geology and Mineral Re— 39 . M .
sources of Ningxia Hui Autonomous Region. Regional Geology of 1989: 1302 Huo Fucheng Pang Xingshi You Guoling et
Ningxia Hui Autonomous Region M . Beijing: Geological Publishing al. Geological Research of Ningxia Hui Autonomous Region M .
House 1990: 145458 331 Beijing: Sciences Press 1989: 1302

36 Bhatia M R. Plate tectonics and geochemical composition of sandstone

Analysis of Tectonic— Sedimentory Setting in Middle and Upper
Triassic in the West Margin of the Ordos Basin

YANG Hua' > FU Jindhua' >® OUYANG Zhengian' > SUN Liu-yi'’

(1. National Engineering Laboratory for Exploration and Development of Low Permeability Oil & Gas Field Xian 70018;
2. PetroChina Changqing Oilfield Company Xian 710018;
3. Exploration and Development Researth Institute of PetroChina Changqing Oilfield Company Xian 710018)

Abstract Many geologists have paid attention to the west margin of Ordos basin for a long time the provenance and
tectonicsedimenary setting are still controversial. Based on the data analysis of sandstone detrital fragments heavy
mineral assemblages geochemistry composition of conglomerates paleocurrent and tectonic deformation it is indica—
ted that the provenance and tectonic-sediment setting is different in different areas in the west margin of Ordos basin.

The deposition of the Upper Triassic in Helan Moutain occurred in craton and its source areas belonged to the Alxa
massif and Bayanhaote Basin paleocurrent was from west to east sedimentary setting is from fan-delt to lake setting
and Helan Moutain was rift basin in the Upper Triassic. The Upper Triassic sedimentation is tremendous about 3 000
m in Shigouyi area. There are mainly feldspathic sandstone of this sedimentation the provenance belonged to the Alxa
massif and paleocurrent was from northwest to southeast and Shigouyi area and sedimentary setting was braided—iver
setting. Shigouyi was downfaulted basin in Upper Triassic. The provenance belonged to Qinling—Qilianshan orogenic
zone and stratum in Cedipo-Huating area paleocurrent was from southwest to northeast sedimentary setting was allu—
vial fan. Cedipo-Huating area was foreland basin in Upper Triassic. Based on the comprehensive analysis it is sug—
gested that the provenance and tectonic-sedimentation was different in different areas in the west margin of Ordos ba—
sin and being not uniform foreland basin simply.

Key words Upper Triassic; detrital fragments; heavy mineral assemblage; geochemistry; provenance; tectonic—

sedimentary setting



