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Discovery of hydrothermal dolostones in Baiyinchagan sag of Erlian Basin,
Inner Mongolia, and its geologic and mineral significance
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(1. State Key Lab of Petroleum Resource and Prospecting , China University of Petroleum ,Beijing 102249 , China ;
2. CNNC Beijing Research Institution of Uranium Geology , Beijing 100029 , China )

Abstract ; Based on drilling,logging and various test data, this paper studied the origin of deep-semi deep lacustrine dolo-
stones of the Lower Cretaceous Tenggeer Formation in Baiyinchagan sag of Erlian Basin,Inner Mongolia. Core observation
and thin section analysis data in combination with electron probe, energy spectrum, trace element and X-ray diffraction
were used to analyze mineral composition and texture , structure of the rock. On this basis, we identified the origin of the
dolostones. The results show that the dolostones ( zeolitic dolostones and zeolite with single layer thickness of 0.2 - 1.5
m) in the study area are composed of ankerite ( proportion of Fe is 0. 5% —5% ) , natrolite , analcite , sjogrenite , barite and
pyrite. The dolomite crystals feature in size of 10 —200 wm,wavy extinction, saddle morphology and development of fis-
sures. These dolostones have muddy-micritic or intraclast( mainly from dolomites and zeolites ) structures. Laminated , con-
temporaneous deformation, net-veined, and brecciated structures are common. GR is 700 =1 100 API, which is 2 - 4
times as large as that of normal mudstones. U and Th content is up to 40 —60 ppm and 60 — 100 ppm respectively. Trace
elements , including Cu, Ni, Co, Fe and Mn, have a similar composition and distribution with the modern hydrothermal
sediments on the Red Sea floor. The dolostones are distributed along the basement faults laterally. It is concluded that this
is a set of ‘ white smoke chimney’ hydrothermal dolostones. However, these sediments are rarely reported. The study of
the chemical and thermodynamics process is deficient,and the deposition mechanism is not very clear. This research will
be helpful for enriching the theory of sedimentology and discovering more mineral resources associated with hydrothermal
sediments.
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Fig. 1 Location of the study area and distribution of wells and faults



44 4

BOORHE, 5. S 3% A S AT MR BOR DO I 2o i R BT 5 677 7 X 589

FeAEA 4R T POKTTRRER Y X — M &, Horp
B A RO I SR A B R T I I A 1) 5 v Tl
JE(>350 C) MR SRR K (2 CEL)IREE
T — B8 5 & Fe, Cu, Zn F) B AGALY foR
M " R A I R AR (32 ~ 330 °C) — L8 4 3l Ty
tHhY—2E5 BaSO, - Si0, RTHHILIA S5 KIRS FIE
BT — S EPREY), A SR E T I, TR
1982—1986 4F- || , Hekinian'*' , Edmond° ' Rona'” ™"
XX — WA T T A SR 5E A oK TOARAE ™
PE SCN PR S 75 T8 1 7 B A v A RO AR
FRAR B TFI H 5 0 R IR R AR TR E T o X R
TUBWEHIAT LUE G 207 R, I BOK TR K, B AN
TNTE VLR PRI R, X 20T PR R A= TR A
1, SRR 5 Ve K g/ 1 7K) TR & 5 AR B DT TE BT
BUWERDE R o 10 OB R 23 T i A B &
[¥] 485 14 L i v 20 JEsont Bl e A= 52 AR il A8 i
BAENFRE A RE, B R AR, B Bk A
/WK, IF2 NEMEIRA —1R. EH o4
IKIURBE G 2, i 40 AE R Wil B T R & 5C T
FA2 R T BOR IURR G R

] P e 7 B B RO AR R O i A
RIS~ 2\, FLAR B GE 1Y BR K R 1 S B
Jeiili, fl 1992 AEFEC TR AR ) B R T —Fi 4 0 #
IKTCRRAE R RE SR LA A PR s B S, 42 HA
IKUTBWER™ & SR DUAR ST 22 1 8 2 3k 3l 1 #A0K
Wi S TET UG B & A TR, DL SR T Z R Y
FlA s CAs) EBUERTT o ZIFENIIF2 4
TEFR EIA [7] b DX A B 82 % B 1 AN (] Bsf A %) v A R i AH
PO A Hod g AR A R B B R
2T oy BIAE LA i R R 04 R o A LR B T T
SR T AL DRI AL = 2 T | 1 N ok =h A R S S
FEARAC L IX 2 B T vhoe ity B A ) PR A 1) B PROK AR
151 MIPNE P o N (ST F R e SR s
BT HOKTUBUIA 28 PHb Rp g i e 0 e
2145 NS e R S W A R BT ORI =
AR S T

RSN iOE - SITR A & P =y PO K 3 V6
PSR DX B TE il A S e s
T X b s i AU R P AT % TR
STV R = A A RN
U R B SR R BOK TR s
FENERA RS AN POKTIBUE K A A, &
etia WA, R AR, — ALK, 0 il
EH R, —RAETLF-J7 Tk, BATH B i — 2L oK
TURW IR, 5 A SCR I ROK TR A = 5 A — 4k

2S5t

LRI FE P23 3ROK T RRBIE S 5 R A1, % Bk 0T
RS T 0028 X, B Had B2 AL AR HL BRI IR
AN e 2 MoK DU A BRI 2 SRR
2 PUKTIRHE = AR R

ARG BCL B B H = A B AT T REALR
FEGIVES- 385 A R, SR 5 X AE N 8 R v it P
J& RN 2 A BT P ERE FRE TS 20 B, 4% T 1R o0 1
Tas X AT e i 5 ME TR a0, X LR UE S
Mras R BAT XS Lo

B, RIEX X EROKTI A A0SR
MEL , HAEA L BRI KA - KIKA = H,
30 ~50 em, H EF¥RIRIK - KA IS, H b
— A R K e — K A T = e - e
Bk A A A - A A - WK AR AT T
G, XEH A I —E K a8 2 sk DL A
HCHR A3 A0 K D BRI g Uk, T R o0 A R A
A EERAIRS - B A s, O AR/, jE
SRR Y ORI - A mR A T,
RIS TN A oA (K2) o SRS O 2
25 AU LA K BEBCIR 207 1) 1 (B AP BR TS AN J2:
AE, EAFERIRE T It IR 28, 1IE 8 WE T N
—YIRT W 5oy I R, fIE 2 RR
FARRFBALIR , e 0 YR E (B 3) o

IR 7 FIER 42 B SRR R I A E T
Koy, TRBMMERBRA LS MEE.
B, FRATTRT 42 By B UL 2 1 8 202 5500 SRb itk
PR HEAT T H T HREN FIRE IS 20T, FL o AR RE R R
RE TS B e G AT AN A B . [, X
X85 3 —69 HANE) 31 HPH 0 35 & [ g2 fiad
WRRRE RS R T T 2 X A gt o, a5 SR R 8, &
AHA A KT, KA a v WA, &b
APEREERT , A FEMABMEAET Y (ERL),
L, 25 G m AR, a X TS fag ik o pras 4, 3%
MERE T XEAABEERE T HRASS"
MX—258. Gaaadh BIgEar 2% X g
ITEZRMTFBIAN, , XEA A ZERET WA L,
FEESAA(TETE 25% ~75%, % Fe 14
0.5% ~5%) i LH W (15% ~60%) i (10% ~
40%) PRI KA (5% ~20%) FIRHH A (15% ~
30% ) , HWR S /DR A 0E RS OKEBERA JEE AR AT, b
A —K A — T i A e B LR IR PO ) 2
o M A MK — S e B T o] DL 3
HUURE PRI, S B, EB B A EORERE

MFE 1 IR RIREA SR 2SS A0 Y4



590 AW E XA MR %36 &

67 BORIA 3 2

Si 1% F
! K o Fe
7

05 1 15 2 25 3 35 4 45 5 55 5 65
i S % A Bk / ke V

50 pm IR 553 ots Y kR7.279(36 cts)

K2 BOKTTRA A E SR KAERERHE
Fig. 2 Core,microscopic and energy spectrum characteristics of hydrothermal sedimentary dolostones
a,b. BOKTIRA A ELIA se. POKTITRA A F# A RHE d BOKTURA &4 GBI E

BHUTILF A A -#KRAO4As -6 BHa
A -FRAO-RAO-Tilhads Haf -FR
- R -ROAS Axa -#Kka -k
A -WRTHE. Aaflm TR Y, &K A
SR AT Ko 0 B8 T R RE R $h W, i o A
Al FRAFAE BT i A1 K BE B AT, X R 5 R A L Y 1Y
SRR R W)

3 PHUKDURE = B AsH S g Rk

TEEATEHY b B PR S5AL) , —Fh s B A0 1Y

Al Ve s R AN ey A 2 ), 53—l ok RS 2544, RV i

U85l e i 4t A B BICIR 20 Al — 28 1 P S

TR, 1 S URE PR A7) 1o 3 R 05 B4 AR A1, A

LV IV A 7 5 1 25 4 A R AE 2 ~ 30 mm, K

05 ' mseey 25 AL S0 mm(&12) o B EERI NG IR . fEH A

&b R EAE BRI A =R R E L

K3 BOKPURIEA = T s A BRI B2 T X RE S RFAIE B R G (KN 3 ~5 om JEL) Wb B0 I 2678 (JF

Fie 3 ricmsi(_’pic nd e_nelgy;pftmml ZhjraCteriStiCS o SR AT ) Ik e L Z A AT [R] ARSI 2 BRI

i Fi i BRI T 5 21 2) S0 T 14
A, F AR ool £ 3 F0 5 Bl 43 S0 2 BRI

o Bt X3




t

TSI R B, R 2k b, eSS
MRAIXE H = s 58 & A 2RI (GR =
700 ~1 100 API) , HIEH A =AML+ ~ LA, &
Ye A B fH (7 2 ~ 4 A%, 750 vk oo 28 0 1 2 W] JHC
(U) & Eik 40 ~60 107°, % (Th) & ik 60 ~ 100
10°°(K4), fEf e R4 50 b, x4 O3
TAAFERE RS MO TR R AR
Fe,Mn, Cu, Ni, Co 5§ T % M 41 B F1 43 A 45 % A
Bostrom % A 1979 4F4 H Y X 43 IE # DL #ok it

AL

ILD/(Q2+m)

) )00
GR/API 02 20001 15/107 a0 Krcto)

Dulf=3

ILM/(Q-+m)

0 300 02 2000 60(0 0 10

L
ka3 sl

T
Wum
T
|
I

PP

L |
|
1

1
1

i[|
|

T[T
Il

K4 837 oK T

Fig. 4 Radioactive logging characteristics of

hydrothermal dolostones in Well Xi37
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Table 1 Mineral composition of hydrothermal dolostones from X-ray diffraction
A
e 55 Y /m R LGS A : ‘
A RHCA H=f 2R B T A

1 1767.85 7.4 28.3 64.3
2 1770. 57 9.1 16.9 63.9 10. 1
3 1774. 84 9.1 20.6 70.3
4 1776.02 18 16.7 51.9 13.3
5 1777.83 18.3 29.1 47.3 5.4
6 1 781. 66 15 46. 1 38.8
7 1 786. 08 12.3 26 47.9 8.7 5.1
8 1 788.57 15.9 34.3 41.1 2.6 6.1

B3 -69 9 1793. 15 15 35.9 29.1 14.9 2.2 2.8
10 1 796. 07 7.7 25.2 43 10. 6 1.7 11.8
11 1 803. 08 10. 4 36.5 32.3 1.7 19.1
12 1 806. 03 9.4 38.1 30.5 5.8 16. 1
13 1 811. 66 4.5 25.6 69.9
14 1 815.32 11.6 30.7 56.5 1.2
15 1 820.38 13.5 25.5 49.7 2.9 8.4
16 1 825.14 8.7 15.3 45.3 5.8 24.9
17 1 828.35 39.5 15.6 39.4 5.5
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