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Fig. 1 Regional geology map and sampling boreholes of the Yingejing Depression, Bayingebi Basin
(Based on the data of the No. 208 nuclear industry team)
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Q —Quaternary; K,w—Ulansuhai Formation of Upper Cretaceous; K,b*—Upper segment of Bayingebi Formation in Lower Cretaceous; K,b'—
Lower segment of Bayingebi Formation in Lower Cretaceous; J,_,—Middle—Lower Jurassic; P,—Upper Permian series; P,—Lower Permian
series; C;—Carboniferous System; Pt;—Archean; ysl— Indosinian granite; 'y43—Lale Variscan granite; ny—Late Variscan diorite; 742—

Middle Variscan gabbro; vy,*—Late Caledonian granite
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Fig. 3 Structural characteristics of hydrothermal sedimentary rock of the Lower Cretaceous Bayingebi Formation in Bayingebi
Basin: (a) network vein structure, the Well TZK-2, 653m; (b) vein structure, the Well TZK-2, 787m; (c) spotted structure,
the Well TZK-2, 523m; (d) massive structure, the Well TZK-2, 628m; (e) laminar structure, the Well TZK-1, 677m; () soft
sediment deformation, the Well TZK-1, 516m; (g) syngenetic deformation structure, the Well TZK-1, 516m; (h) gypsum
interlayer, the Well TZK-2, 144m
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Fig. 4 Core histogram of the Well TZK-2 in Bayingebi Basin
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and Mclennan, 1985) ; 112558 B 1Y Eu 5% % (SEu=
0.55~0.73) FIHL 55 1Y Ce 1 58 (8Ce = 0.96 ~
1.06, -3 A 1. 01) AURFE, i 10 &R Bl /3 B =X
SRR (E 6) 5 U w4 AR 1A
Xt i, #E S B SLREE/SHREE 43 fii 7 5.35 ~
14,18, [7] B£ S Wt 4 LREE & %, HREE 5 i,
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3.3.3 . ERMIE

A5 DA i S 30 I 9 e AR IR o R 5 5 an
F 3R, 85Cy s AT 2. 35%0~5. 51%022 [8] (H4I1H
3.66%0) ; 80 _ppy 43 A1 0 [ At T - 1.26%0 ~ -
10. 16%0( Y 1H — 4. 59%o0) , WF 57 IX FE i % {4 52 3 2
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Table 1 X-ray diffraction analysis data of Lower Cretaceous hydrothermal sedimentary rocks in Bayingebi Basin ( %)

o | WEZ(m) | AHznf | G | rilbs |BRHTA) Sk | A3 | Jifigea | RERET | milka | BG | AF | 2k
T45 | 403.00 5.7 14.5 41.9 9.3 11.8 3.1 3 2.9 3 4.8
T48 | 412.76 11.7 12.3 45.3 9.4 6.8 1.8 2.4 2 2.4 2.6 3.3
T56 | 443.68 8.5 26.3 31.1 11.1 14 2.3 3.9 3.7

T59 | 454.9 1.9 27.8 40.2 2.6 15.5 2.4 3.5 2.4 3.7

T66 | 483.82 4.1 28.7 23.2 7.2 22.7 5.4 2.3 5.5 0.9

T68 | 490.03 35.5 12 28.5 5.1 9.8 1.2 0.8 1.4 2.2 3.5
T69 | 493.23 25.1 12.2 29.5 6.6 10.7 2 3.4 2.1 2 2.2 4.4
T76 | 517.86 34.5 11.2 30.9 5.1 13.2 2.7 2.3

T79 | 528.77 21.2 18.4 18.6 16.5 17.3 1.2 1.9 2.3 0.3 3.2
T87 559. 16 29.6 17.1 30 7.7 7.1 3.4 .3 1.6

T91 571.35 15.3 14.2 29.4 17.2 15.4 5.2 3.3

T100 | 599.35 39.6 11.8 17 15.2 8.8 1.4 0.9 1.9 1.9 1.6

T105 | 616.16 30.3 9 29.9 12.5 11.5 1 2.2 1.9 1.7

T108 | 624.77 33.8 5.2 31.6 14 12.3 0.7 0.9 1.5

T111 | 635.87 33.5 15.9 13.8 19.3 13.6 2.2 1.7

TI117 | 655.3 35.4 14.4 24.1 6.1 14 2.3 3.7
T121 | 670.42 32.8 18. 4 16.2 4.5 14.2 0.7 5.7 1.8 2.8 2.9
T139 | 737.7 52.7 15.8 2.6 7.8 12.6 1.7 1.6 1.6 3.6
T148 | 770.52 45.9 8.9 2 21.6 16. 8 0.5 1.9 2.5
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Fig. 5 Normalized element cobweb map of average upper
crust of Lower Cretaceous hydrothermal sedimentary rocks in

Bayingebi Basin

HEABIF G & BRAR TR AR 28 (AN K A, 1k A 2,
HAA) IR (WA A A A 25
VIR R0 ) (N EE & A, K5 A, AF) & IUE
“EHR T B AROK DRV ) 220 P 2 B (B R R
45 2015a; FRIEA S, 2018) , U X BE G M A AR
R P2 A S AR TR R 1 BLROK TRUCA - P 4l
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Fig. 6 REE distribution of Lower Cretaceous hydrothermal

sedimentary rocks in Bayingebi Basin

BRHERE AL, DL RS R SRR X R
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5.1.2 HIRLFHEAEFI 7]

HE AT R A ) 2 oK DR E T i B
=) (Stoffers and Botz,1994) |1 “ EAGR 2" M H =
A BN AR L N 2 B BLRRRAE (5 B
45 2004 KRAETSE,2010) BF58 X IR AR5 1Y

7n (Co+Ni+Cu) X10
(a) (b)
| |
| ]
b/ HD
Ni Co Fe Mn

P 7 Ni—Co—Zn(a) Fl Fe—Mn—( Cu+Co+Ni)x10( b) #UK T = f K it
Fig. 7 Ni vs Co vs Zn ternary diagram (a) and Fe vs Mn vs ( Cu+Co+Ni) X 10 ternary diagram(b) of hydrothermal sediments
HD—#AK LA , HN— K SR , RH—ZLHE K LAR , ED—AR AT UK LG B 74 , FHC—Franciscan $/K TLARfE BT
HD— hot water deposits, HN— water deposits, RH— red sea hydrothermal deposits, ED— eastern Pacific hydrothermal

deposits of metallic minerals, FHC—Franciscan hot water deposited siliceous rocks
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TFe, 0, 21 & 50 4.39% , % T | 155 F ¥ {8
4.93% 53 T HU5E - 24 ; MnO (9 F 2 5 o
0.09%, = T I i 5¢ °F ¥ {f 0.07% ( Taylor and
Mclennan, 1985) , BFFEIX Sr Mo Th U Rk TR
FRIFTTE B4 (5574 2018) o i ABFST HK TR
A B T R ARAE, B4 AT Ni—Co—Zn
= Ef# ( Choi and Hariya, 1992) Fll Fe—Mn—( Cu
+Co+Ni) x10 = &l fi# ( Crerar et al. , 1982) 2 H| 5|
POKDURY . 38 F i B 5 i R B, W9 XA
i 48 K EB P T HOK TR IX (1 7)

BEAb, BF 58 XA a B £ 00 F P LREE & 4§,
HREE 51, H LREE/HREE>1, [f]f} SEu & 1 & %
TUSEH, 5 E NS B A HOK TURLE, an Ak
ARIAE B WA ( Barrat et al. , 2000) | & Y% 5%
Z b VG B AR I ( SCAR 45 2014 ) FIER A
Z A H ) B AR ROK DTRUE (BRGNS ST, 2018) ¢
fiE—%4, R BIBEGE IX W BT B A 5 W AH FAOK TR
AL T R RRE
5.2 MRRE

JCR BRI H T 812 0 TR R

B FREEREIE (Zhang Kun et al. , 2020) , A SCHf
I R S R A 2 B4R AE R IF 58 207 B2 3 R BEZ R
F B4 BOKTTBUA TR IR EE

52,1 FHEE

T AR A il R R v e | SR 7 2R 9 AR Ak
Az B0 I K R T R B Y s e (Ol A
2017) , PRIk R Al 4[] A7 28 D 483 WA 1 s A
T 385 A FE IR KA o, WK R
Sl PER 5 R ) A, A AR [R] 6 R A Y R (e, H
TG E A S S I AE B A A SR PR v K I
PR KA TR E B SR RIS, 28 (B =2 ] HAT B
() [R5 A DG | L3t P iR AH G REGER, — %
EAPEBIA A RECK T 0. 70( Talbot, 1990;
FiES, 2013 FRGEMESE, 2018)

TE8°C 30 AeprF (1 8) , WIS IX Btk 4[]
PERZHANL T LB Great Salt Lake P, &
B9 DX A 1 T A 3003 20 K iR LA — 3 1) A
P H Bk AR 3R B AE OC R BRI, ik AR &R
(AR A AN SR B — PR 25 M (1) 245

522 HEE

Keith F1 Weber ( 1964 ) #lf 5% £ B 7]
DA B |48 TR 22 8 3d ik LR A =X

RIBEREM TAESHKNRERARLRIFE

Table 3 Carbon and oxygen isotopic characteristics of Lower Cretaceous

hydrothermal sedimentary rocks in Bayingebi Basin

QOE 32 il €ZNHE N
7=2.048(8"Cy_ppy/%o+50) +

0.498(3"0,_,n/%0+50) 1
b R Mn Sr Mn 813(}\7[% 8180\7“)3 ' . v Pl::# o ii(&‘)
213} e PA
() | (x10) | S (%) | () (c) 5 Z AN 120, 48RP RE B
K Sl o7 O sz v
T48 | 412.76 | 792 | 971 |0.82| 5.51 T126 13796 | 36,23 DOKUUBUAREE, X Z fHRT 120, #5508
TS6 | 443.68 | 873 | 1185 |0.74 | 5.49 -2.69 |137.20 | 42.18 IR A AR DR B B ml Bl AH B AL A
T68 | 490.03 | 717 | 1340 | 0.54 | 4.53 2,04 | 13556 | 3992 (s A ML, 1996) , 1075 i W)
> e ) ) o
T69 | 493.23 | 760 | 789 |0.96 | 3.23 —2.64 |132.60 | 41.96 o
X A AN ~ M/,
T76 | 517.86 | 810 | 1310 | 0.62 | 5.24 o 136,67 | a5 DHIEIXIY Z fHAT T 129.44~137.96, 1
T79 | 528.77 | 882 | 698 | 1.26 | 2.35 -3.8 | 130.22 | 47.08 132,51 (K 3) , BRIX B, B
T87 | 559.16 | 592 | 1000 [0.59 | 3.62 S5.32 [ 132,06 | 419 R g B 2 4 K £ LS B R
TO1 | 571.35 | 717 | 1130 | 0.63 | 2.46 -5.82 | 129.44 | 56.63 e s
By "_'"D
TI00 | 599.35 | 674 | 1430 | 0.47 | 2.58 -6.04 |129.58 | 57.71 A ZETRA
T105 | 616.16 | 747 | 993 [0.75| 3.12 -6.92 | 130.24 | 62.17 AN, PE s A FE T4, 1E 5 B ) 221
TI11 | 635.87 | 653 | 1580 | 0.41 | 3.61 478 13231 SL6L RERER N 8°C, y, 80, g [H A
TI17 | 655.30 | 589 | 1890 | 0.31| 2.88 ~2.98 | 13L71| 43.44 oy )
5 | — ~ — ~
TI21| 670.42 | 561 | 2480 |0.23 | 4.10 -6.57 | 132.42 | 60.38 W SN ~2%0 ~ 6%, ~4%0 ~ ~8%o
o U
TI39 | 737.70 | 574 | 1880 | 0.31 | 2.53 Ss.04 12097 | s2.84  (WESLER, 2009) , B 5T IXORE A R AR
TI48 | 770.52 | 656 | 1490 | 0.44 | 3.67 | -10.16 |129.76 | 79.90  §C, . ARIF 80y, T OIS 5
H{H 0.61 | 3.66 -4.59 | 132.51 | 51.21 T TR B LR T 4R 2240 A T
Z Nl A N R D

T :Z=2. 048 (3" Cy_ppy/%o+50) +0. 498 (8" 0y _ppy/%o+50) (Keith and Weber,
1964 ); t/C = 16. 9 = 4. 38 [3"0y ppy.c/ %030y ppy p/%e] + 0. 10
[8"0y_ppp.c/%e+8"° Oy _ppy p/ %01 Ho 1, 80y . AL S Y 80 1H;

850y _pppp MEKIRN 80 8, HAlE ik WA 5. 2.3 75,

FEAR—HL,

MAEm AR B (K 9) &
P FE DX HROK RS 5 0 2 R PE AR
TG TR B ) SR B
(FOKVTRH = %) ML ( AL-Aasmet
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iy, SR T AN [ A 7 3l L A I SR AR

107 3 P pfF e XK TR RO RRAE , 25 S8 B HOl
3=0.3624x+5.1784 g4 & XFF I K 52 ), AR SCR O Neil et al.
R=0.3352 1 (1969) # H: (193E F F 0 ~ S00°C TEHLAL A

° o2 T & — 7K 2Z 1] 4 S8 [ A7 38 3k B2 40 18
0% I
*I:
t/°C=16.9-
,‘\,&\@& . . | 4. 38|:8180\’—PI)B,C 8180\’—PI)B,P}+
2 4 8 10 | Yoo . Yoo X
8 *Ov.ppp (%o) 0. 10[8 OV—PDB,C+8 OVPDB,P:l
%o %o
T M K, 8%0 e M FE ML B 370 fH;
Open lake 8" Oy pppp HTTKIEN 80 fH, T EE
S5} b 20 389 9 ARICTBU [ B A3 7K 14 8% O {A Ay s i
Closed lake

Pl 8 B S RE G MR R R o SRR o7 2% S IR PR T O BE 20

Fig. 8 Carbon and oxygen isotopes of carbonate and openness

of lake water in Bayingebi Basin

®4 BEREMTAESHKRNRERE G RRFE
Table 4 Sulfur isotopic characteristics of Lower Cretaceous

hydrothermal sedimentary rocks in Bayingebi Basin

34
B | 6L | WO (m) | Wm0 DO
(%o)
1 TZK-2 403. 10 i R0 -34.98
2 TZK-2 454.90 W -28.51
3 TZK-2 483.82 WY -27.72
4 TZK-2 493,23 RN -24.86
5 TZK-2 528.77 WY -14.18
6 TZK-2 552.66 W -12.23
7 TZK-2 599. 35 B -11.64
8 TZK-2 624.77 BT -10.37
9 TZK-1 703. 69 A 8.42
10 TZK-1 712.69 WA 6.93
11 TZK-1 744.37 B 22.33
12 TZK-1 768.77 BT 17. 69
13 TZK-1 790. 77 KA 24.93

al. , 2002) , [A]HFR A A0 T AHTTAR X, R B 5 IX
PORDTBUA T A A T8 BT 58 B = A A TR A
52, MRtz i sg . UL, 25 BTk IE R R b X,
Shy Bt R R A AT DR, 76 R 2 Sl K — K A
5.
523 HERE

AR IR v % AU R 2R 4 I i DR
IO . FT KT T A [R) UORR 3R 558 FUAS 7] 1) B

R, RAMEESE Ik, W
HIEREE 16%0, P B Pk K 8, B
T e S B A AT e, X HEEOR,
TR 7R R S R X B AR
Bl B 0 78 30 855 (AT SRR, 20005 B4 5 B,
2016) , PG, AR R 2 2 U R ] B
7K 0 R 67 28 % R i 5 75 V) S 8% 0y -
3. 078%o( J5 WM ML A, 2010) , THHEZ5 R KM
B e B A b L 1 S ORI FE
36.23~79.90°C (FHI{H 51. 21°C ) (£ 3) , FKHHIFE
TR B HGNL BE  = ARAE  TR B R R R
A MBSO H e X SR A ok 3T
BUA, 85 R 8w, = Y5 2 iR % 8 51.03 ~
173.33°C ,SF-) 4 104, 45°C (24055, 2012) 5 ¥ SR
SR E N 57.00 ~ 104. 64°C , SEH R 78.79°C (X
AR SE, 2014 ) 5 M H MRG0 K R R 43,94 ~
86.08°C ,F-¥12h 61.97°C (FRiEMES, 2018) , Z8X)
Lt , & BT 5 DXk P AP 9GS 4l R — i 080 2
Hb, 5 H MR AL, R 3 A 3R Ml X oK T
FUA 8 AR« P R BIHOK TR

5.3 iEHIKIRE

Bl 78 AR WA LB 5 BT R i AN I
P BRIRER A PR IR AL R Az e T U AR PR
T N KR A3 BT (MeArthur et al. |, 1994 B BUF 45
2006 ; LREAE, 20105 F/MESE, 2018)

RERFE WA T AR A B R ER ™ W i 8T —
KR TR YR SR A (R ok B T K i R AR
(1S54, 2018) , M FAEHLFE AL FE h , 72 R
s & Rb,YRb 23 & A 548 4 Y Se, B IE 52
Y Sr A, n(YSr) /n(POSr) H W E 5, A FRF
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Fig. 9 Scatter diagram of carbon and oxygen isotopes of Lower Cretaceous

hydrothermal sedimentary rocks in Bayingebi Basin

YJ{E 4 0. 7119 ( Palmer and Edmond, 1989) ; H Tk
HrE AR R SR LRI Y T Rb & R I,
WA ERIE AR n(YSr) /n(*Sr) (EHAK, FI4E N
0.7035( Palmer and Elderfield, 1985) ; i I 48 5 it
(] 30 g 7K R AR O AR B AR AL, B 1 S T oK R R] A7
K n(VSr)/n(*Sr) F-{E K 0. 707401 ( Veizer et
al. ,1999) .

G XL R Z n (YSr) /n (*°Sr) {H 222 = T
SERIE PRER R 34 (H 0. 7035, 3 TR H A
VK R 257 Y9ME 0. 707401, WEAR T 2Bk 72 I
[F7 3R 0. 7119 BY-F-YME . FERT HoAH 5 STk v & 31
FERFHLIXHE 35 b =B = % Sr ]
£ ZEn(YSr)/n(*Sr) {HTE 0. 7102 ~0. 7106
ZIa] I 0.7105 (B4, 2014) 3

| I T T

ZRRERIRGR TR A, R
B AL 2 7K P38 IR &
Yy oR s B G2 B 8S {E AN E
] ¥ % ( Ohmoto and Rye,
1979) .

A5 R, TR 5 1 1 38
TS BB E 2 A K
Y H,S, & BmE R Y
H,S W B It W BE 5, &
T45 I B ER , BERT
P bR s PO 8%S B
HREPE 5 (H BE & TR B 38/
P B BT 1 TE | 32 PAGTR ) 52 e) )N  L E  T RAE AR
E Y B /E R NGE 7 <50°C RS HF R, 4l R
iR (SO, ) A, 5 — R I E Z A MLk
VBRI  Bd e AR B i AL L (HLS) HEH R SE, IF
S TS TERGE S, 8MS &R H AR 45
P, WFFE XIREEAE 703. 69 ~ 790. 77m W}, HER A 1
i )37 2% (S B0 A8 P i, LR BB, LA
KX 7 B TR 10 15 0 32 FRO AR T 52 K
A ) B At ) A7 2R 31 BBl 2 — 36%0 ~ 6%o ( Canfield,
2001,2004) , WF5T X R A 403. 1 ~624. 77m B §*S
T IEGFAF A X —JE B, s AR R B REAE

8 "0 y.ppp (%o)

RS BERESMTAESERKRREER G RRFE

Table 5 Strontium isotopic characteristics of Lower Cretaceous

hydrothermal sedimentary rocks in Bayingebi Basin

P2 — A A = 2n(YSr) /n(¥Sr)

{7 0.7078 ~ 0.71232 2 [a], - i pg _FHin | Bdls | R Cn) s n(*7Sr) /n(*Sr)
N 1| TZK-2 | 412.76 | FHEBABABIEE | 0.710959=0. 000009
NV~ Par . K Ejl\
. 7‘1202< i 7"@%’ 1923> ’i”i(%imlx%“ 2 | TZK-2 | 517.86 | EHHWAEFRHEASTSE | 0.710529£0. 000009
AR WS Z AL, BB SE X Bk 3 | tzke | 554.99 | &ordbaazgs | 0.7105530. 000007
P 5 R AL XA — 2 AR L, POk TR 4 | TZK-2 | 571.35 FlRHAT B 0. 710524=0. 000007
L L S T fl 2 5 | TZK-1 | 609.49 | &g Hafies | 0.710165£0. 000008
ET g %“:5%5& U{F ﬂi%}% UL?"‘Z]"“/E‘%% 6 | TZK2 | 616.16 | SHWAMAST-IA | 0.709922+0. 000008
B, DR HA R BURIE IR AR 7 | 1wk | 639,35 ST 0. 710769:0. 000009
B Mo JCE & W AEUF I X — 45 1F , Bs 8 | TZK-2 | 670.42 | &HWAMEZ-IA | 0.709398+0. 000007
IR A PR A ST TR 9 | TZK-2 | 737.70 W Hz A 0. 710007+0. 000007
[ == AP VN o
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(HDEFREZM TAHEREAETHS A,
i AT SR, KB A RCR BE IR
SR ARAN ) A A2 TE A6 15 55 B 1) oK BTURR A 38, [
Bie#r s 48 Ca Mg Mn 5503 , AT LREE & 4§,
HREE 5, Eu fi 525 IW4RFEAF ; 45 & Ni—Co—Zn —
FAEIFN Fe—Mn—( Cu+Co+Ni) x 10 JCZ Hb Ik k27 H)
S AT, UESEH R BRI S R DTRRS

(2) B A R 22 T 5 45 SR 38 I L S B A b
EEARZ X T A G HOKPUBU AT T 354 A1 A Sk
WA 2R 85 T2 WU B h 36.23 ~ 79.9°C, FH N
51.21°C , J& THIRIR “ FUAR 7 RURROK DT,

(3) 57 T 11 B3 ) B ™ 32 BRI 5, 7S
E 5, B TR BOU /)N , I B 5% 11 e | 52 $A )
SN/ R S T AT, A i g , 8°S
BT/ ), 52 0 R 5 A ) [R5 i () AR AT

(4) FOK TR o A9 58 32 ZOR I T 3R DURLAY
FEIRRERR T Dok A AR WU TR SR AN IR,
R TR A AR AR R T

Bigt JBaG A BE T oR A W AL E A T
WSS, B B 4N 5 KR & 52 56 kN 5
25T Bl TE RN 0 B S
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Geochemical characteristics and genesis of Lower Cretaceous hydrothermal
sedimentary rocks in Bayingebi Basin

XU Yaxin" ,DAI Chaocheng"* | LIU Xiaodong"> , BIAN Congsheng® ,
LIU Pinghui"? ;WU Xingxing" , JU Peng"
1) School of Earth Sciences, East China University of Technology, Nanchang, 330013
2) State Key Laboratory of Nuclear Resources and Environment, East China University of Technology, Nanchang, 330013;
3) Petro China Research Institute of Petroleum Exploration and Development ,Beijing, 100083

Objectives: The hydrothermal sedimentary rocks of Lower Cretaceous Bayingebi Formation in Yingejing
Depression of Bayingebi Basin has unique sedimentary structure and mineral composition.

Methods; Based on the comprehensive study of petrology, mineralogy and geochemistry, this paper describes
in detail the characteristics of lacustrine hydrothermal sedimentary mudstone of Bayingebi Formation.

Results; The mudstones in the study area can be divided into five types: veined—network mudstones, spotted
mudstones, massive mudstones, laminar mudstones and syngenetic deformed mudstones. The main mineral
components are dolomite, ankerite, analcite, albite, illite and quartz, and show obvious regularity in the vertical
direction. With the increase of depth, the content of dolomite gradually increases, while the content of analcite
gradually decreases. The mudstone is rich in Ca, Mg, Mn and other elements, with LREE enrichment, HREE
depletion and EU negative anomaly (8Ce = 0. 96 ~ 1. 06). Carbon and oxygen isotopes are characterized by
positive 8 Cy_ppp( 2. 35%0~5.51%0) and negative 80 _pp,(—1.26%0~—10. 16%o0) .

Conclusion; The results show that the hydrothermal sedimentary rocks were formed in a closed saline lake
environment with a temperature of 36. 23 ~79. 9 C and an average value of 51. 21 °C. The hydrothermal
sedimentary rocks belong to the low temperature " white chimney" type. The sulfur isotope has a large variation
range ( —34.98%0~24.93%0) , which show that the pyrite near the vent has a great influence on the hydrothermal
solution , and the content of 8**S is relatively high. However, with the decrease of depth, the effect of hydrothermal
solution decreased and the effect of microorganism strengthened. The value of 8*S decreased gradually, showing
the characteristics of the joint influence of hydrothermal solution and microorganism; Strontium isotopes indicate
that the hydrothermal fluid is a mixture of crust source and mantle source.

Keywords: Bayingebi Basin; the Lower Cretaceous; Hydrothermal sedimentary rock; Mineralogy; Isotopic
geochemical characteristics
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