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Fig. 2 Residual thickness contour map (a) and Andingian sedimentary facies map (b) of the Anding Formation

in the Ordos basin (modified from Zhao Junfeng et al. , 2006)
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Fig. 3 Comprehensive histogram of the Anding Formation in Zhidan area. Ordos basin
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Fig. 4 Marble rock types and microscopic characteristics of the Anding Formation in Zhidan area, Ordos basin
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(a)—Lamellar marl; (b)—massive marl; (c)—bioclastic marl; (d~ e)—laminar dolomite marl; (f) —massive dolomite marl,

containing a small amount of terrestrial debris such as quartz and feldspar; (g)—bioclastic marl, containing algae, coral,

foraminifera, etc; (h)—bioclastic marl, dissolution, development of intragranular and intergranular dissolution pores in thick clam

fragments; (i)—silicified brain striated sponge reef marl. uneven distributing of dissolution pores in sponge cavity
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Table 1 Quantitative analysis results of (%) X-ray diffraction

of marls from Anding Formation in Zhidan area, Ordas basin

FEa e | g B | R | | As | BBk | ek | Kt
A A | A | A/ A Ty

H4-YJ114 [ 19.6 | — | 6.1 |26.5[40.5| — | — | 7.3
H8-YJ114 | 11.3 | — | 6.6 |57.4|12.3| 1.9 | — |10.5
HI-YJ147]20.7 | 6.4 | — |24.8|39.4| — | — |8.7
H2-YJ147[20.1| 5.5 | 6.7 |56.4 | 1.3 | — | — | —
HA-YJ147| 13 | — | 9.4 |24.1|53.5| — | — | —
H6-YJ147 | 18.7 | — | 8.7 |39.8|22.5| — | — [10.3
H8-YJ147 | 13.2 | — | 7.8 |37.3|10.1| — |14.2|17.4
H10-YJ147[ 20.1 | — | 9.3 |44.1[10.6| 4.6 | — [11.3
HI3-YJ147] 12.7 | — | 7.6 |36.6 |43.1| — | — | —
H15-YJ147] 10.2 | — | 8.6 |68.5|12.8| — | — | —
LP1 13.3] — | 7.2 |44.3]28.4| — | — |6.8
LP2 [17.0| — | 7.7 |42.1|33.2| — | — | —
LP3  |32.4| — | 57 |50.4|11.4| — | — | —
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Table 2 Principal element analysis results (%) of marls of Anding Formation in Zhidan area, Ordas basin

¥ i g = SiO; Al; O3 | TFe; O3 MgO CaO Na; O K0 MnO TiO, P, 0s TOC ok e
H4-YJ114 29.19 3. 90 1. 06 7.67 24. 87 0. 95 0. 93 0.07 0.19 0.18 2.84 30. 97
HS8-YJ114 27.76 6. 33 2. 06 2.52 29. 37 1. 35 1. 82 0. 08 0.25 0. 08 3.68 25.04
H1-YJ147 34.69 7.40 2.95 6.43 20. 49 0.63 3.87 0.11 0. 29 0. 06 0.78 23.07
H2-YJ147 30. 60 6.15 3. 40 1.53 28.90 0.74 3. 04 0. 20 0.22 0. 47 0. 83 24.71
H4-YJ147 19. 66 3. 54 2.03 9. 85 28.62 1.02 0. 64 0.09 0.17 0.10 1. 35 34. 27
H6-YJ]147 30. 69 5.07 1.92 3.93 23.49 1. 30 1.22 0. 06 0. 24 0.11 10. 30 31. 96
H8-YJ147 38.07 10. 27 3.25 2.18 19. 81 2.58 2.33 0. 06 0. 39 0.09 1. 39 17. 00
H10-YJ147 37.52 7.07 2.71 1. 43 22.52 1. 87 1. 61 0. 08 0. 34 0.62 5.02 22.18
H13-YJ147 21.95 3.07 1.42 7.56 27.96 0.91 0. 65 0. 06 0.15 0.07 9.16 36. 02
H15-YJ147 23.62 5. 61 1. 96 2. 06 33. 04 1.42 1. 34 0.11 0. 20 0. 09 2.93 30. 00
LP1 24.07 3.91 1. 82 5.94 31.08 0.91 0. 86 0.10 0.18 0.17 — 30.93
LP2 26. 31 3.72 1. 65 6.07 29.77 1. 04 0. 69 0.12 0.18 0. 21 - 30. 22
LP3 42. 49 3.73 1.61 2.29 25.07 0. 80 0. 89 0.07 0.16 0.18 — 22.69
- 29.74 5.37 2.14 4.57 26. 54 1.19 1.53 0. 09 0.23 0.19 3.83 27.62
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Fig. 5 Standardized spider web diagram of trace elements

in marls of Anding Formation in Zhidan area, Ordas basin
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Fig. 6 Standardization diagram of rare earth element chondrite meteorite (a) and North American shale standardized (b)

of marls from Anding Formation in Zhidan area, Ordas basin (a, Chondrite, data are taken from Sun et al. , 1989;b,

KRN, B H2-YJ147 BESLAh 8 + 00 2 & 5835

KFdbEmes.
3.2.4 mERME

AT M DX 2 E AR KA R i ) B AT 3 3R

North American shale, data are taken from Haskin et al. , 1968)

AT BEAR A L N R A o R K A T ik T B DL R

JEA TR K A EE S R AL E K F (Li Zhichao
i 4 TR

et al. , 2015), ASCBEHITT R AL E
13 280 S e 7 P M X 22 7 2y R AR AL

=y
JHi A

BRI 5. WFLER 07 ConnJy —3. 5%~ 2. 200 £5 BREFAMEAMRRTARRER.
S 0.55%0, Mk 25 — 5. 7%0 . B AE AL S T AR A AREESHER
0" Oppps /JEI — 6% ~ — 1.2%,, | /J‘J ﬁl {Ev F iéj Table 5 Carbon and oxygen isotope analysis results of
—3.87%o MR ZE—T7. 2%, LR AH AT B B, 6" Osmow N marls from Anding Formation in Zhidan area, Ordas basin
24. 7%u~29 70()0 ,—T'Z‘iéj 26. 91%00 ﬁ;ﬁ] 8”(: —1::]‘ 618 O FE i Fedl |01 Cyvpos |0 Ovpps ¢ Ov-smow 7 TCO)
NPT — N i = 1= g G K (%) (%) (%)
PSSR AT B 7D 45705 B i 6 119 B L £ H/fi‘;ll/l i}gfﬁ 1.2 —1.9 28.9 [128.81| —1.6
E QLR X (i A TR HS-YJ114 | KA | 0.8 —4.6 26.2 [126.65| 8.0
0 HI-YJ147 |BK%E| —3.5 | —1.2 29.7 |119.53] —3.8
gl H2-YJ147 |RKH| —1.5 | —3.4 27.4  |122.53| 3.6
b H4-YJ147 |RKE| 0.4 —2.8 28.0 [126.72] 1.5
_2r ¢ H6-YJ147 |RK#| 1.2 —3.8 26.9 [127.87| 5.0
°\i 3L H8-YJ147 | P& | 0.8 —4.2 26.6 |126.85| 6.5
. ’e H10-YJ147 | JKEH | 0.6 —6.0 24.7 |125.54] 13.5
E :‘ H13-YJ147 | R JK# | 0.9 —3.9 26.9 [127.20| 5.4
sk * H15-YJ147 | K 4| 1.5 —5.8 24.9 |127.48| 12.7
M| : ® LP1 WA 2.2 —3.6 27.2  |130.01| 4.3
LP2 WA 1.9 —3.5 27.3  |129.45| 3.9
-7 L 1 L LP3 KA 0.7 —5.6 25.1 [125.94] 11.9
= = 5”C:)DE(%0) 2 4 S 0.55 | —3.87 | 26.91 [126.51| 5.5
B 7 AR 20007 4 P M X 22 5 40 R JCE HAH L — M Sr.Ba & & I Sr/Ba {2 Bt
Bk IR R Rk R B ICFR AN BT R BE A 48 #5 (Zheng Rongeai et al. ,
Fig. 7 Linear relationship diagram of carbon and 1999; Xue Chuandong et al . , 2007; Li Zhichao et

oxygen isotopes of marls from Anding

Formation in Zhidan area, Ordas basin
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HRT 1 B 4575 1 AHDTRL Se/Ba fH/h T 1 B 4578
WK VLR, W 2] A T 20 ~ 50 [8] 42 Sy 1 0 R
(Zheng Rongcai et al., 1999; Liu Gang et al.,
2007; Liu Zhaojun et al. , 2009), H Sr JLRLEIR K
SR Z R 100X 10 °~300 X 10°°, 7E )R K il
BB M 800X10 *~1 000X 10 °(Liu Gang et
al., 2007) . AUCRER 13 NHES, St & A 292
X107 ~860X107°, 1 551. 15X 1075, 4% 1 4~#f
ai St & /N T 300 X100, BV B 7R B PR B L 4
A HUTH 5L SRR 2 T A 2w AD0F R A T E AR
H» Sr AR A R TR AR ) K vk i
UUIE T3 (Ma Baolin et al. » 1991)., #£ % Sr/Ba 4
T 0.77~3. 12 Z i), P E N 1. 76, H K&
R F B ERER W WY I AR O RO DA . R
i LP3 /Y Sr/Ba WAE/NT 1, 7] B8 J2 K o e A2 1k
1R 1 58 e M B AR AR I K IR A o 38 3 AR ST A
it » St R Sr/Ba (AR R 1 %€ H e K 5 TR
Bl SR RO A T ) A R A . RO DT AR A T
A WL HEFLS /A7 (Jin Qiang et al. , 2006) , 1A
BILORT oty B AT 52 B A G S R S DT A )l B

Wi AR T i A ik TR S 1) e 4L [ 6 3Rt F 5
Wi E R EESSAR ., #§ Stuiver (1970) F1 McKenzie
(1985) iy BE Rk, AWK AR By 67 C HEHE 51 A
Ferb g TT K A0 R KA L 6 C — M fE — 109 22
A ROK W R IR AR LAY R 6 C fH AE — 6% ~
— 120502 8] JFK B FR R DT Y 6% C (B U] 3k ]
WK 5 KA CO, - 1 d5e KAB O + 500, 76 1 £k
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+13%0, Keith et al. (1964) ¥ 08k A W 7 & 45
B BT A DX AR FIR K KA ) 2 5
KL ARME Z=2. 048X (PC+50)+0. 498
X (PO+50), X CHMEO YN PDB Frifk.
M Z KT 120 B KA BT A1 BT R K ORI Y Z
/NT 120 B DA Bl AR IR K SRR . A TR 13 AR Y
e [R5 25 0" Cops A T — 3. 5%~ 2. 2%, B 42 3 i 7K
WIRIRER TR . 16 0V C-0" O K b o R EBSMFE i
H V5 e IE I K VI 8a) , R MY R K A 85 4
TiE I H. 22 800RF & 7% 76 FF PR 1130 R0 = P AL e Z
(B Il 8b) it B 22 7 4 e K 2 DT FR B 3 7 a4 7K A
HA @M E e MRS 13 ok i ik W 2 R
ZAH A LSRR Z {6 119, 53~130. 01, F
o4 126, 51, ¥ KF 120, Ui B 22 5 4R Ik A UL R A
(AT A O R B R i R ROK . IR A BT R L SRR
22 1 235 1 2 P b X2 R R AR bk — 2 A
P T 00 SR DT RR PR B 38 4 Hb X AT R R 5% R P It
TKIMTAL T2 K BB
4.2 HEE

8" O 5y i KR BE OC R & U) AEEh AR AR (1
BT 0" O B BE T i B AR T 00 C A B R B2 AR
e R, 723 BER S S BT . 0 O {E AT
Al g W E I BE A AT SE A5 GE (Zhang Xiulian,
1985) . Shackleton(1974) & H T FI F 6'° O i1 &
T AR FE A R L 30 A =16, 9—4. 38 (5c-0w)
+0.10C8c-6w)? o A ¢ AU B ER 7 JE B oy i K
REECC), 8c-0w 245 CaCO, (PDF) 5 H, PO, /£ H
(25 CHAR CO, K5 H,O i CO, ZIa] 4
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6
41 5 T it
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ég 0—
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% e
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ol iE
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RAF e R
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(a, JEKE g Jin Chengguang et al. , 2016;b, J&K 4 Xu Chongkai et al. , 2018)

Fig. 8 Maps showing carbon and oxygen isotope composition and sedimentary environment analysis of marl

from Anding Formation in Zhidan area, Ordas basin (a, basemap according to Jin Chengguang et al. , 2016;

b, basemap according to Xu Chongkai et al. , 2018)
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[F] 5 28 1) 2E0E (U0) « Oc M Bk R 5 FF i 0" O fH (Y0)
Sw A Lk SMOW g b5 #E 1 K & JE B K 19 6" O {E
(o) o s IR A AR DL B RE S B A 0 1 38
£ (Shao Longyi, 1994),

PRZ 2t WK R 0" O (B kAR FEL, B L 5 ZE A
S I K 67 O 8, BAR Dy 5 2 e 5 AR R
K o O (EARTE . H A 50 /R 2 0 5 b 1 S 00 K
SRR IMAE 9 {E N — 7. 43%, (Yang Yuncheng et
al. » 2005), Z BB AL R A X DAk
FTRER AR o MK 8 o 18 A B2 43 A, 3L 0% O {H AN B
ZARTF —7.43%0 . FTLAEL SO AR —7. 43%0, R H
R ARG B AR KR AR R 4, TR
W, 22 5 A8 K S DB S5 A /K AR BE 43 A 0 Bl A
—3.8~13.5C, F¥ME N 5.5C AR T XS I 1
M R
4.3 HKE

Rl h B A, — 2 oo R W Tl K TR A A
. Liu Baojun et al. (1985)3AN,24 U<<1X107°,
Ba™>1000 X 10 %, Cu>>90 X 10 °, Ni>150 X 10" °
R R KER T 250 m. ARUCRER 13 448
PEERES U & &1 28.52X10°, % KT 1X
107 °,Ba & B ZE/NT 600X10°, Cu & &= & H /»
F 40X 10, Ni ¥ Hm/NTF 410X 10 °, FEHLE
YK A DO B 7K M4 SR B R O 3 250 m) . )
Hb il Saller (1984) 1 WF 5% R | 5 /K I B 2 15 7K
TR BE 42 ) 2 BN 1) 3 S 00 R s R K 3R 2 IR
JER G AE DR IE b X AT 3K 30 C 2247 #E 100 m AR
R EEPGE TR ZE 10C LT3 K2 70~80 m &
T KR BE N AR A B 45 . AR KR B Y 41 )2
AR EE Y RN 2 5 A6 K A DR K A IR BE 43 A
Bl i — 22N U8 K E T OK R AE 70 m DLV A IR
WG . XS5 W18 BA A F Uk dE B SR AR
i A R WL e K CE Th R R E S T A R AR

YRS . B KFEEL X WR R Z F R
Ui AR .
4.4 HEMH

AL JE IR B A ) ) 32 R AR i DT AR W rh
527 SR AR SRR A i 19 T 3R B B A ok HE T DT AR
W AR SR AR . HETE Ay SR R AL A A
FrEEARFEME TR V/Cr,V/(V+ND Ni/Co [
A 10 E Ce/La HHSE, BARFIRIFE AR WK 6.
HABEZE A N . Ni/Co<<5 $5 7 S 4k 31 85 . Ni/Co >
TARR IR IR A T 5~ 7 Z (A 45 R i P R 5
(Jones et al. , 1994) ;4 V/Cr<<2 W}, & /8 H AL
B.V/Cr>4.25 B, 8 R R, A F 2~4.25
Z 8] 48 7~ 33 JE 3 85 (Tribovillard et al. , 2004); 24
V/(V+ND<0. 6 B}, 878 /K143 12 55 1) 35 A A B3
M V/(VENDAAEAE 0. 6~0. 84 38 [l Y AR K 1K 43
JEAN R BRI, 2 V/ (VA ND >0, 84 Hif &2k
IKAK 53 2 K% 2 KR i B HLS 1 IR B B
(Hatch et al. , 1992);i2H 6U 5 Th k& ,6U
= U/[0.5X (Th/3+U) @75, 4 oU>1, %
BH Ay (5 4 B 85 5 5 U << 1, W Sy 0F % 19 7K AR BF 8%
(Tenger et al. , 2005),

AR BFFERE 19 Ni/Co HAl K 2. 32~5. 06, F
¥ 3. 27 BEARH /N T 5, BT R B AR oA 4 Ak
B8, V/Cr il 1. 70~3. 64,55 2. 45, Ja ik
REA IR PR s V/ (VAEND L {E S 0. 66~
0. 86, ¥ K 0. 75, ¥ 7F 0. 6~0. 84 JE N, H I
HECRA TR E R By rp 45 43 2 10 48 A — 38 it aod 8 3R
B 13 FRER VAR T 50.2X10 °~111X10°°
ZIa] L, 70.31 X107, @& V& & W48 s 8 R
555 I oU Bk X AE i AT 3E — 25 a0 B S5 R B
70U fH R 0. 98~1. 95, F3 1. 61,45 /R b JE IR 5%
Ui 0 3R O AE 2 ) 22 o A8 K DR AR R 4R
ARSI BUR $78 PSR B7Y 7S

R6 SBREFAMEA MR ZEHERKRETRILERE

Table 6 Element ratio characteristics of marls from Anding Formation in Zhidan area, Ordas basin

SRR

HIBSH AR SCHRE i B i P41 ST e AR BERL AR IR
Ni/Co 2.32~5.06 3. 27 =>7 5~7 <5 Jones et al. , 1994
V/Cr 1.70~3. 64 2.45 >4.25 2~4.25 <2 Tribovillard et al. , 2004
V/(V+ND 0. 66~0. 86 0.75 =>0. 84 0.6~0.84 <0.6 Hatch et al. , 1992
ouU 0.98~1.95 1.61 <1 Tenger et al. ,2005

A I, 38 3 % VONi/Co.,V/Cr,.V/(V+ND L
K SUHMIZE G WF 5T TN R 2 58 A1 K A TR i
T AR S5 A AR Ak F 3R R AR AE R AT A — 2 K

By it TR AL BT UL B T s 22 LATR K A5 2 3 JR i
AR B ELRE A P — 2 R AR A R U R
(U.Mo) 5 B s 8RR, B W] T 50K 2 7 4
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4.5 HRE

A TE R AR L R A BH S TR A E X
fEr=g e Cin AP LT &) i A R 1 BH B A
WS (N Na™ ,Ca*t , KT 4) (Fedo, 1995, 0 E &
£ 5 5 B R B g 6% B2 1k XUAR A AR 8, 281 AT A
e 5 X {5 B (Xu Chongkai et al., 2018),
Nesbitt et al. (1982) #& H} b 7 i 22 45 % CIA =100
X[ AL O, /(ALO; +CaO* 4+ Na,O+ K, 0) ] (/K
), Hp CaO" (UFRRERR R0 W b 1) CaO FE/R A
A&, X F CaO” B i B A1 & 1E . McLennan
(19934 B FI A P, O; & 8 BR L # KA H i CaO,
AR I R - CaO™ = Ca0-10/3 X P,O; (&
R, i E CaO™ /Na,O Ay BE IR L H, #F
CaO™ /Na,O=1, M LI Na,O 9B /R & m kR E
CaO" 327 Ca O /Na,O<<1, MDA CaO™ FE/R & &
HACHEE CaO™ . ML X 4 E 48 K 5 1Ak 2 KAk
fe 4 CIA hy 45~54, 5734 49, 573 I i 76 (1) {8 AH
T Ak A XU RR BB 156 8 2 i A R K A OB 4L
R TR EL SR TR T R B B

TG 2% iR Ak 27 A TR Sl S 0 L
Sr.Cu.Cs &L K& Sr/Cu.Si0, /Al O, i ol 15 &
Iy S PR B8 1Y # 48 #5 (Hu Xiaofeng et al.
2012; Song Lijun et al., 2016; Zhang Tianfu et
al. , 2016) . 45T RERME, T Cu.Cs T
FOME LIRS 2 Hh R AE 090 DU AR b 2 R AR
B .7 Sr R MR BT EOC R AR & B R e
i, m AR T R, Sr/Cu LT 1.3~5
R TR A TR F 5 88 AR (Lerman et
al. , 1978) s LA 1 Si0, /AL O 1 A8 s 7] D
B I AR BT Y M R AT 2 SIO, /AL O, B K T 4
B H8 R ST 2 AR <% T (Zhang Wei
et al., 2007), &M IX 2 HIRIK A Cu & &
B 7.5X10 " ~76.9X10 ", FH 22. 93X 10, Cs
S 1.27 X107 ~10.5 X 10°%, 45 3.53 X
10°°, SRR R, M Sro & S m CFH 551,15 X
10°%) , 1] g 45 /% 12300 ¢ R 4H Y8 K o DURR I Ak 2k
BRI LA s FE S Sr/Cu HUfE o 6. 57~63. 62,
V- 44 32, 96, 458 TR SIO, /AL O; {3, 71~
11. 39,73 6. 01, S W AR XS #4119 A

25 Lo M s R P M X % 41T K A Ak 2 R AR O
ANERE Ry 2F T B A A A Xt TR TR
FIATALI . LR e 2 B, BB R 2 W 7 b 4
LYK 4 BEE BT A5 R X6 T 4 14 T8 7K e Ak 391 159

AR B R AR R R
4.6 WiFEX4FE

PrE R BT Ti 2R E ML R, —BA
BRI EAC G B K rh T & s AR T 7 I
B Ti FEWE T REEEE Y, ALO, EE kA
RIS  AEOR IR Fh A — Rl IR0 TS — 2 L AR R )
HL AL Oy FEACRES L0195 5 . T 4 Jy i i 20 40 19
L. HIL, Ti 5 Al TR & R4 i R J59) 5T k 1y 45
7875 (Xie Jiancheng et al. , 2006), 13 76K &4 M
Ti By & & S 862.86 X 107° ~ 2200 X 107°, 1Yy
1298. 0210 ", 3 & T e B £ 2 Ti (97 3 &5 4
400X 10°° s AL Oy 9 % 1 4y 3. 0706 ~10. 270, - 1
5. 3700, R & TR R R b ALO, 1 -4 & i
0. 4% (Robison et al. , 1980, Fy bt Al WL, 2¢ 5 41 P8 JK
T UURR S i 5 1 18 40 o A1 1 5 78 2

La.Sc.Zr fl REE 450K £ UL Fitiz LB
B 181 45 U S5 1 B o B B G i A e M — i REAX
TR XA TR AL R K73 T X 2 A
TR M A M HE Ok K W IR XA RR AR (L
Zhiming et al. , 2003; Li Shuangying et al. , 2005;
Song Jian et al. , 2012; Hu Junjie et al. , 2014;
Peng Zhichao et al., 2018)., F /W ) H La/Yb-
2 REERI La/Sc-Co/Th i 4 J& 1 21 51 & fige %F 4 5%
FE I CE B VAT e A (B 9) . |l 1B 9a AT L, R ER
G3FE S ER TR ATURUS X /D 3R i B AR DTRUS FER
Rili iz B 2R I A DI S e IR R DL
NERA DRSNS, 7E La/Sc-Co/Th & fif
(K 9b),Co/Th H{E ¥ 1. 37,1 La/Sc HAfd & F
KT LA A AR TE R S BT ka5 %
e 2Z 6] B8] LU iR ) R B e s LA 9 5T
HANFE L IHR A KA B I RS A
ANBT LB X R E S

BT TSR] Gd £E7 2 1 )= 5 8w 1e
B HLJZ B JC R o AR Gd R o OR b,
(Gd/Yb) {8t 5k B & b )2 B A1 722 58 1 2 i A2
NG KT (GA/ YD)y > 2, 5 Kl A (Gd/Yb)y<<2
(Taylor et al., 1985; Shao Lei et al., 2000;
McLennan, 2001), 4 ¥ iff 75 I JK 5 FE & (Gd/
Yb) {H 4 0. 34~1. 38,34 1. 02, 1 I H I 3= Bk
SIS NP NLE

i T 0 B 2 B A dh B2 0T R (SLREE) &
%\ 0 € 5 H (SHREE), R & # + i
SLREE/SHREE 3 4. 52~8. 56, %8/K Z #7714t
R BA L XY oy ool AU BUs (B R R R VN
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Fig. 9 La/Yb-SREE (a, Base map according to Allegre et al. , 1978) and La/Sc-Co/Th(b, Base map according

to Gu et al. , 2002)source rock discrimination maps of marls from Anding Formation in Zhidan area, Ordas basin

WA AINAHE B RA SO f Lo R R B oo
Z(LREE) B4 . o0 &% (HREE) & 5 it , 4
F1EZE S35 (SEu 3 0. 68) (Chen Quanhong et al. ,
2012) , AWM T FE b BB 00 R R AR — B 3R
B IS L3t DX oty o 09 46 B R L TR R R e S R
Fih R e FEYRZ—.
4.7 REANRKESHMET ER

SRR Z W b b R ah - 2 TR Y S A
BHMT HEGHZE . wi AW TN i B R —
PRI SE 22 B h AR B B H TR R AT 1R
LR TR TR ARSI R T REY
A SR T B RO s AR O AR 2O i
B A T Y A AL R i R AL 2 55 (Zhang
Tianfu et al. , 2016, 2018), Hi L1 F B, B /R
22 3 4 3 22 5 A8 K BOE LT s A X T ARG 181
K BAL I S A K AR B R, B R R R R T
e HPUBUR A T 5 R A AU, U8B b ok 2 1
AP H— 28 H IR St — e g T 7
R, KREIK T RRMGIREA M T & & AT
(995 A KT BN it 5 DX i) bk 208 355 A o i A 4 ep ol
ERAEAER T ARE SR E £, ZEdRKEY)
I8 T2k B A AL AR BA L s iy R M A I A K
T AR R Rl 2 N A Al K G AR BRI T
filt o 2 LR AR o 5 4600 Bl O A4 E 380 28 it BR
5, 5 E S AL UTRR Y KA R iR AR ULTE X 2
AR YT B 22 38 20 8 K Al T R s B AR Y
B . 2 0E A K il & A AR T DR K i
R A L R e T A DT BRI A R
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L e HULBUG - 32 1L B0 R - 2 R A
e 1 S A 3 o 3l 114 i A P o 2 A % B I 4R T
AR o folt 735 AL R ik 0 IX K% B % A I M) R e AR
I 52 WAL R iy o AR A — B T R R
Mo ZTRRIINE R AR SIS T I XK
KT A L A ) 2 i e K R
He o R BUKIE B K 2E — 25 15 3k S DL Al
b R Al T S 4R K 2 A Al O R
AHZ AT B & I8 Uk B 5 4 3 i R b oK
TR B S TURE R . R AT L L 22 2 DA
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(1) Sr.U.Cu.Ba F ,Sr/Ba,Ni/Co,V/Cr,
V/(V+NiD ., Ce/La WAH Ktk A R AL 2 40 4. A
PR 22 W 4 3 7 P 3t DX rp R B 4 2 2 U e UK
IRF Ay — ¢ e R B2 018 2 Jat DA 2 T 75008 SRR 8 B 85 K
R S R AR AL Tk SRR

(2) ERICHE A MAL T E CIA Sr/Cu (SO, /
Al O3 255 38 78 75 FF L IX 22 5 2H 8 K & 1 9 5 DX B
A FE AT AR B Je IR DU T2 T B R 3y
R

(3)La/Yb-2 REE Ml La/Sc-Co/Th JF & J& Pk
) 1 ik s 2 s ARl I oE EE DT IOk B
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Abstract

Based on the systematic petrological and geochemical analysis of the marls at the top of the Anding
Formation in the Zhidan area of Ordos basin, the paleo-salinity, redox environment, paleoclimate and
provenance background at the end of the deposition period of the Anding Formation were studied. The
results show that the marls of the Anding Formation are mainly composed of calcite and dolomite, of which
calcite content is 26. 5% ~68.5%, with an average of 42.5% ., and dolomite content is 10. 1% ~40.5%,
with an average of 25.3%. The rock has a high Sr abundance and Sr / Ba ratio, indicating that the water
salinity is high during sedimentation. The range of carbon and oxygen isotopes is not large, 8" Cppy is
—3.5%0~2.2%., with an average of 0.55%, 6" Opps i1s — 6%~ —1. 2%, with an average of — 3. 87%,
which is close to the saltwater carbonate deposits, and the Z value range is 119.53 ~130. 01, with an
average of 126. 51, indicating that the marl section of the Anding Formation was formed during the lake
salinization period. The chemical alteration index CIA and Sr/Cu, SiO,/Al,O; comprehensively indicate
that the chemical weathering of the source area of marl is not strong, and it was deposited in a semi-arid
and hot climate. The redox environmental indicators V/Cr, V/(V-+Ni) ratio, and the high enrichment of
sensitive metal elements U and Mo indicate that the paleowater conditions during the deposition of marl
were generally in a reducing environment. La/Yb-2> REE and La/Sc-Co/Th source rock attribute
discrimination diagrams show that the main source of marl sedimentary rocks is dominated by felsic rocks,
mixed with medium-basic magmatic rocks, which have a certain affinity with Paleoproterozoic metamorphic
rock series in the Yinshan area of northern Ordos. The semi-arid and hot climatic conditions at the end of
the Anding Formation are conducive to the activation and migration of uranium elements, the formation of
oxygen-containing uranium-containing fluids in the source area and the original enrichment and
precipitation of uranium in the lake basin, which provides important conditions for large-scale sandstone-

type uranium mineralization in the Ordos basin.
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