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Abstract: The genetic mechanism of mud-coated intraclasts within deep-water massive sandstone in Yanchang Formation of
Ordos Basin was studied combining the test method of element geochemistry, XRD and rock thin section analysis. The find-
ings of this study include the following: the Fe/Mn is low, the content of MnO, is high, Th/U is high, the 8U is less than 1,
and the Sr/Ba is low in the argillaceous cladding layer, reflecting the geochemistry characteristics of shallow water environ-
ment are nearshore, oxidation and low salinity. There is a large difference in depositional environment with the associated
layered mudstone of the semi-deep lake. The main components of the core of the mud-coated intraclasts are sandy, muddy or
dolomitic lump, which were formed in shore-shallow lake or delta front environment. The formation process of mud-coated in-

traclasts was long, in which the soft sandy or muddy sediments within the delta front were transported into deep lakes in
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clumps from Chang7 to Changb; period through four stages: lump formation of shallow lake facies, initial formation of struc-

ture, mixed transfer of lithology and eventually deposition setting.

Keywords : mud-coated intraclasts; Yanchang Formation; sedimentary environment; geochemistry; deep-water sedimentary ;

Ordos Basin
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Fig.1 Sketch of lacustrine and delta system in

Yanchang Formation, Ordos Basin
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Table 1 Analysis and statistic of major and trace elements within argillaceous cladding

layer and layer mudstone

T R R
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argillaceous cladding layer and layer mudstone

3.2 “REER"EHELRKE
3.2.1 H3kRooH

STTRURT WaaE S el TN =T SN W= i B2 s T L 1A
KAOaagEaa (B 3 (b)), Hsr 5 B a Yok b A
Kl HA A POk B2 A | R BCE A 5 X175
EEITTERE E (R 2) AR 2.3 5 8k
WAL A (E 3 (d)  (£), Bl 1 5 /A (3
(h)) B2 S hRMAE A A (B 3G)), 4,
“UALRR” PSS FECORER T et BT,

Fz2 HEBRES X HETHESSTHIT
Table 2 Whole rock analysis and statistic of X-ray diffraction for block mass composition
P WY&/ %
=1
A BRA RKAe A Asa FERT ERke Ry riba Eal SEna gozsa #tewy
A& 1 62.8 4.7 9.2 1.1 9.3 12.9
g2 41.9 0.7 0.7 3.5 13.5 39.7
e 3 27.9 3.7 3.0 0.4 1.7 10.5 1.4 4 47.4
FrHh 1 14.7 0.5 1.7 9.7 11.7 5.5 56.2
Pl 2 8.4 0.2 1.2 7.5 52.0 3.6 4.5 22.7
3.2.2 H¥RA & k] 2 2 K 7—K 6, WU, IE 2 =5

FETEE I PRE = #1192 A 9 8 BT 0 AR
H AP DR IR | 2 SRk o A B S A1 AT
TR — W R T 5 R 0 T
FRYEA AP B SR IR PRI ZE , A 57t
AR R, = MMATS A B Z T, T
PRI R, Yo a b T R S 3B Pk al iR SRS
ARSI BUR B , 728 ] & 7R Sk
T A R g AR A 3 o — Bk A DAL R (1] 2
(), IXLEH A (AR B R | 5 W sh 5 )
i A N4 2 J B D S TR TR A M, )1 3 i )

HRERUA & B 5 AR S s = ™ =4
AT BT AR Th B 5 T s 20 e o AT B
3.3 “RER” &M EVE

“UPRBLBR” S5 R U A e 2 R S AR AR Y
TR JZARDe 4 (0 b BR AL 22 X L A AT 25 R R B, T
5T HAMEREE I E AL AR, i K
DURIREE = W), dd Yl G iR 4540 A% L4343t
FE VST DT AT FE = AR NSk S A X
T RZH ., I & RERR G ek A S
AR ARV DT AR A5 22 510 57 | 3 A R b



<52 T E G HKFFIR(ERAFR)

2017 %8 A

(LSRR o T 2

WM, K 7 DU SRR 22 3 2 it Al Bk
Rl 2 3 M B0 Bl dee s AU A 30, 2t e v
PFICBUBUR | = e K e R R TN ) B 3%
IR HEAR 6—1< 445 DU, 1438 15 3 A 56 2 R
IR WA ALK, 91 40 U T R A R s DR 3°
AT R 7— 6 S 31 vl b e 25 o 5 A7 A
DR BRI . 2, I RE BE I = A Y A PR
ERAEE , 75 = AN i 2% 0 U e TR 1) TR IX A
T AE A AR R T ORISR R A Y e
WR a5, “PRARRT M E LD T 4 A E
Be: Q=AM MAT G 4550082 b i e H =
5t P BRI BB B 5 @ = A N i 2 b X b e 2 B2
TETE ) Ol MR AR A N R AR B, 2 3 VIR TR
Je )2 L A iR I i 3 T TR Al 1, < e L TR 4G
4" WIRETE JC R Be s AP I8 5 T2 7E 1) TR ) X 1 3l
AN K A R < TR RRY 25 N TR TR =48 A
DR RD 52 B HE RS B Be s OBEHE 91K OB, 3 1
AR, 527 U o BE A s RS, e 45 BT 2 TR
i) TR PR JPE ) 2 L B

4 & it

(1) “JEELBR” BURZEF v i e B fu 72 )2 BAT &
IKTER BRI Z AL, W AZIE T I T ) IX B — f
AT NS, &7 JeELIR” 4544 B BUIR D 15 AR
Pl A JZAR VR A TR ER 5T 22 1) a0 S5 | 2 — ol L 7R £ 5
BB

(2) =SNG S [ 25 5008 2 b i | e o 5
2 o A R A 18 I i i o e b e A VR Bl R A )8 Jot
TR D ELRR” 4, B R L D T = AN
e, TR 4t A a2 IHEBITEROK
PRz b BRI T IR IR T HROK BOR D A
FRIRRY“ YR GURR” 4544

SE

(1] ABARE, BB, A, A5, AR ) 2 DR K D e S Wi
JRBIL 5 3 AT RAAIE : DL R Z2 i S il [ ] DU
2£4%,2009,27 (6) :1065-1075.
70U Caineng,ZHAO Zhengzhang, YANG Hua, et al. Ge-
netic mechanism and distribution of sandy debris flows in
terrestrial lacustrine basin[ J]. Acta Sedimentary Sinica,
2009,27(6) :1065-1075.

[2] SHANMUGAM G. New perspectives on deep-water sand-
stones : implications[ J ] . Petroleum Exploration and Devel-
opment,2013,40(3) :316-32.

(3] AN, £35, B, 45 Bl 40 K DORR b iy B

(4]

(5]

(6]

[7]

(8]

(9]

(10]

(11]

PGSV E T S0z LTS LUK 2 07 b A K 2
Y] KRR HERBR,2015,26 (4) :625-633.
LI Xiangbo, WANG Jing, LIAO Jianbo, et al. The mecha-
nism of transport process of deep-water sedimentation in
lacustrine basin; a case study of deep-water sandstone in
Ycanchang Formation, Ordos Basin[ J]. Natural Gas Geo-
science ,2015,26(4) :625-633.
STOW D A V,JOHANSSON M. Deep-water massive sands:
nature ,origin and hydrocarbon implications [ J ]. Marine and
Petroleum Geology,2000,17(2) :145-174.
TALLING P J,MASSON D G,SUMNER F ] et al. Subaque-
ous sediment density flows: depositional processes and de-
posit types[ J]. Sedimentology,2012,59(7) :1937-2003.
MULDER T, ALEXANDER J. The physical character of
subaqueous sedimentary density flows and their deposits
[J]. Sedimentology,2001,48(2) :269-299.
INUEHE, SR ZE RER, 5. SEIA AR A I R UTBUME
WFFELT]. A AR 3l ( FARBR 2R , 2014, 38
(3):19.
SU Nina, JIN Zhenkui,SONG Fan, et al. Sedimentary faci-
es of the Paleogene in Qaidam Basin[ J]. Journal of China
University of Petroleum ( Edition of Natural Science ),
2014,38(3) :1-9.
. ERMpE TR EETUROFFET]. T E AR
SR (A RBHAR) ,2006,30(4) :1-6.
YUAN Jing. Study of tempestite sedimentary of Paleogene
in Huimin depression[ J]. Journal of China University of
Petroleum ( Edition of Natural Science) ,2006,30(4) :1-
6.
FIGE & IR B, 25 AR (M B [ D AR B 3 4%
BOREIEM A TTRRAL R 5 0 AR [0 ] b A i o
AR FHRPLERR) ,2014,38(6) :32-39.
SHANG Xiaofei, HOU Jiagen, DONG Yue,et al. Sedimen-
tary mechanism and distribution pattern of beach-bar
sandbodies mainly dominated by contemporaneous faults
in Bangiao Sag[ J]. Journal of China University of Petrole-
um ( Edition of Natural Science) ,2014,38(6) :32-39.
R, XA 5K S AF . TR SRR B i T
R B HAIENE . < VAR 454 . LSRR 28 - =
BHIER AT N[ )], U2, 2014,32 (4)
611-622.
LI Xiangbo, LIU Huaqing, ZHANG Zhongyi, et al.
“ Argillaceous parcel” structure; a direct evidence of
debris flow origin of deep-water massive sandstone of
Yanchang Formation, Upper Triassic, the Ordos Basin
[J]. Acta Sedimentary Sinica,2014,32(4) :611-622.
LOWE D R. Sediment gravity flows: II,depositional models
with special reference to the deposits of high-density tur-
bidity currents| J]. Journal of Sedimentary Research,1982,



F4 K F4H

Bk 5 SRR ST st R ALK AR B 8 R 6L AR 45 A s B BL -53-

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

52(1) :279-297.

B PMARLAE R DI B PG Y <22 AR A 1) M T S0
WO R[], T 5 X Hb#,2005,28 (2) ; 145-
149.

HE Mingjing, SUN Gennian, SONG Yongmei. Study on
the formation causes of the geologic landscape relics in
the Cuihuashan Mountain National Geo-Park in Xi'an
city, Shanxi Province[ J]. Arid Land Geography, 2005,
28(2) .145-149.

ZEDSE. AL IR b 30 G X B IRt A K K TR
[CL/7vb SR Pa 20 piON g F 5 SCAR . b st B2 i
fRAt, 1964 :1-13.

W R AN, SRR 22 3 4 Ml A 3 8 Ak 5 il <o A R
(M. dbmt: frim ol i fdt,2002.

LI Xiangbo,CHEN Qilin, LIU Huaqing, et al. Features of
sandy debris flows of the Yanchang Formation in the Or-
dos Basin and its oil and gas exploration significance
[J]. Acta Geologica Sinica,2011,85(5) :1187-1202.
TRAF, ST XU, S SRR 2 A 7 iR A
TUOBUKMA Bl S AFEDT L [T ], RIR A IRA} 2
2011,22(4) :582-586.

ZHANG Caili, GAO Along, LIU Zhe, et al. Study of
character on sedimentary water and palaeoclimate for
Chang7 Oil Layer in Ordos Basin[J]. Natural Gas Geo-
science ,2011,22(4) :582-586.

AR, R DIRERAL 2 SRS A [ M. 2290
HRBFAHA R, 1993,

JBAR IR XUSCIE ARk B A5 SR BRI S s R 1l o7 ]
PR ISR R Z Mt il 7], IR,
2004,22(2) :365-372.

TONGER,LIU Wenhui, XU Yongchang, et al. The dis-
cussion on Anoxic environments and its geochemical i-
dentifying indices, in the Ordos Basin as an example
[J]. Acta Sedimentologica Sinica,2004,22(2) :365-
372.

KRR, Hkis , BRILIE P9 R O0h R ek i 4
AEAN ZL LT ] A0 )20, 1999, 18 (1) :26-
39.

WU Chaodong, YANG Chengyun, CHEN Qiying. The ori-
gin and geochemical characteristics of black shales in
western Hunan [ J]. Acta Petrologica et Mineralogica,
1999,18(1) :26-39.

FRARA MIHETT . SRR Z M f A< 6 il =40k $h B A
FELI] A RIARHT,1999,20(1) :20-25.
ZHENG Rongcai, LIU Meiging. Study on palaeosalinity

[21]

(22]

[23]

(24]

[25]

[26]

of Chang-6 oil reservoir set in Ordos Basin[J]. Oil &
Gas Geology,1999,20(1) :20-25.

AB/NEE, IR TR R F s i [ T ] sk
5¥5%,2011,39(3) ;405-409.

XIONG Xiaohui, XIAO Jiafei. Geochemical indicators of
sedimentary environments-a summar [ J]. Earth and En-
vironment ,2011,39(3) :405-409.

SR JEIX R EH A B BRI IE KA T
FPFAE ST ST ] B S A e 5T, 2004,25(5)
483-485.

ZHANG Xinjian, FAN Yingfeng, ZHANG Jianjun, et al.
Microlement and geologic significance of Yanchang For-
mation in Fuxian area,Ordos Basin[ J]. Xinjiang Petro-
leum Geology,2004 ,25(5) :483-485.

TR RFA, B A BRTL O HH 5 S X 2k
TEAH K DLARRRAE [T ]. b [ M T, 2010,37 (6)
1628-1637.

WANG Changyong, ZHEN Rongcai, GAO Boyu, et al.
Deep-water fan sedimentary characteristics of Zhujiang
Formation in Liwan area of Zhujiang River Mouth Basin
[J]. Geology in China,2010,37(6) :1628-1637.
Teds e, SREBE 2 e A5 Jel il = S R
WA S EN SO s s []. M aE 4, 2012, 86
(1):132-156.

QIAO Xiufu, GUO Xianpu, LI Haibing, et al. Soft-sedi-
ment deformation in the Late Triassic and the Indosinian
Tectonic Movement in Longmenshan[ J]. Acta Geologica
Sinica,2012,86(1) :132-156.

R0 BRI KRG, . SR 2 A AR M A
ZH oy M RN B L SR i [ ) ] #b B e, 2010, 56
(4) :480-489.

LI Jie, CHEN Hongde, LIN Liangbiao, et al. Effect of
ancient earthquake and its geological significance of Up-
per Triassic Yanchang Formation in southeast Ordos Ba-
sin[ J]. Geological Review,2010,56(4 ) :480-489.
EW, FFE L . SRZHEH =8 RIEK
TR FE B A S X BN SO Az Sh B B2 [ )] K
IRAUERFLF  2010,21(6) :882-889.

WANG Feng, TIAN Jingchun, FAN Liyong, et al. Evolu-
tion of sedimentary fillings in Triassic Yanchang Forma-
tion and its response to Indosinian Movement in Ordos
Basin[ J]. Natural Gas Geoscience,2010,21(6) :882-
889.

(i HEK)



