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Abstract Based on core, logging, and seismic data, a comprehensive analysis was conducted on the identifi-
cation methods of coal seams, thickness changes, and their relationship with paleogeomorphology and sedimen-
tary facies in the southeastern part of the Ordos Basin. The lower part of Shanxi Fm and the upper part of
Taiyuan Fm in the southeastern part of the basin characterize low natural gamma ray, low density, high resis-
tivity and high sonic logging values. As the coal velocity is very low and alternates with high-velocity Taiyuan
Fm and Ordovician limestones, the two sets of coalsbelow and above Taiyuan limestonesform an extremely-
strong amplitude reflection on the seismic profile. The two sets of coals are 1 ~10 m thick cumulatively, aver-
age 2.4 m, with 4 m as the maximum induvial thickness. The coal seam with an individual layer thicker than
2 m covers an area of about 2 500 km”, and the buried depth of the coal seam range from 2 500 to 3 000 m.
Research has shown that the thick coal seams of Taiyuan Fm are mainly distributed proximally in the Ordovi-

cian paleokarst depression with incised origin, while the Ordovician paleokarst depression without incised ori-
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gin was deposited by distal coeval limestone rocks. There is a complementary relationship between the coal

seams and the thickening zone of distributary channel sandstone for the Shanxi Fm.

Keywords

SRR W A e — A R BRI, 2
EREMNEGHRAR, 4l LA R A k——
BRGHEFRY R MR EREE K,
PIIRAF B A B 5B (/T 2 000 m) 2 4 542
I, 1 000 m LA A AYSERE VR L2 1 42
R T AR A PR R M A R M2 R 3L
AR R TR R R DS
Z AN ARl e 0 5 2 Fh 4 Y
S mE = i, SRRSO IR G R

X 5B 7K 22 37 Za L e Sy AR U2 i
7, LIPS 2 8 0 A BILAK 5T 4t 53 500 40.37% ~
77.11% F-3BME R 54. 94% s EATWE A7 B 455
$H 0.026 3% ~0.359% , SF-3{E N 0. 161 4% ;
IR R 1 140,64 X107, KIFLABES 1
AP BT 5 Eh 41.1% ~91.32% , V-3 K
66.96% AT “ A" a4 Bk 0.019 3% ~
0.108 0% ,F-H4{E K 0. 063 6% "7, Z¥5 1 EAE
NI AR HROR 2 b AR R R R
FERINTE SR L r N e S = S A E i B S| T
TG B R (E 1. 72% ~2.28% | J& T -1
oA AR B AR

A SRR 22 3 76 Hh pig 350 1L 74 2H FAS IR —K
JRAL P BEZ 5T 2 35 B T2 M s R IL 2= R ALE
BT BORHA R, PR S ) o3 A A I A+
OTIEEE L AR, B BUR SR, BhaE B
AR ENZ, ARE T EELE . f)
B E LR A SRR Z W 4 2 p s 101 TR Bk
14 km x4 km "2 K —He = 4 MR TR, TR
THER kR R R M U
WS ST, I DR B IR A S A
WIEM i t=% .

WX H ALY 14 610 km®, $E45 101 1145 A
T ARSI, R 3 ~20 km, FER A
FER AL oA e A AR A A ) A A
B AR BOLBERCILIE 1) o BT
B TR ARR . _BR SR KPR
Z(WE2) o H5h AT Ak 4 km x4 km
0 0 ) 2 AR R — R4 300 km* ) = 4k 5 i
B R ERE, L 72 2 o] SR AE (] B& Ry 2 ms,

coal distribution; coal logging and seismic response; palaetopography; sedimentary facies

25 Hz il sk KO0 ~5 s, HBYJZ M2y 25 Hz, B
BERFIE R RE . —HEHRR X NAFETE 4 TS
F, 058 XY1 . XY2 . Yan626 Jianl .

0 40 80 klj

o
R P
; # P i " 1
I' =

1 =] O N A [

Wi 4 AKX DHMRR WiE a5

BT Db s P A5 XA
Fig. 1 Regional structural units and location of

study area

N T WRTERZ A B S TR AN s 2
PSP RIP R A e 2 i i A N i =y i
A S 2 B0 A, AR R b KA R AN
R INHF B E, T R RCE TR
Geih R ERPURA . i ENREA ST
VAL ) 28 D T MR S I TR PP i = 2
T JRE B A iy St B P A A3 o e 5 x0T
BURAIRZ B4 o Gl 5T d 1A B R F ==
RIARAE , 70 M P2 B4 L 2 ey 7 A, 97 P — 4 T 35
IR — Ak M 7 i 1 e RELA70 0 FL B RE 5 386 45 )
Pl a5 R PR s A BT R AR R 2R
2 =2 R MR R FE R AR . fedi
i LA EBZRIEE DUBUE 3R 6E BTz
S B DR 3 A A DX A

e Sk MR JZ BT B TS R, S8R 230 4 |
AR S AR R S 5 TR E B e fE A st i
VRt Bl AR OB S AR AL L g



. 832 . VUL R 2F 240 HARBRE AR

%53 %

I 10 JZH, N EFT i S KK 1# ~ 10

6] oA AR , HIREREHOR , A A PR 3=

#,HH 1# ~SHBLZ AL T ILPGAL, 64 ~ 1048 T 2OV YR (LRI 2) o HRI R B2 R B 6 /N T

ARBERIRAL o SHIEZ N 8#IEJZAH B AL B 2= A

2 m, HAor it A fa e

R E

= 4 JES559 HE3 #ES
BTl [PB, Rl [PEN, HBTul [N, HRJalx[PEN, TIRLs|w [R5,
GR AC GR AC GR AC GR AC GR AC
0 API 400 E ‘Iﬁa /m 50 ps'm’450 0 API 400 ﬁ /m 150 psm’450 0 API 400 ‘Iﬁa /m 150 psem'450 0 API 400 ﬁ /m 1 501sm 450 0 API 400 150 Ms*m'450
iE = R =
Bz g R =184 | sz
il e ¢ EO N o
ol B o - B YTy -
alE |8 o ] S
N 4 E = ]
il = =3 N
Pl o 7 B 3 N ] 15 f——
4l S =} 3 g
1 B2t e ] == (o0 ] 5
B o ] Ll 00258
] ] NS
=) ] 2 3
3] 3 ] S 3
e Tl ° 1 | &
] =1 En o
=N R . o ;
=l I3 ] | ] 2 ] =
= =« ] Sk
1 o .- ] § —
]l 1S Ll = -
4 1S S J
> | - — S LSRR =
Bl =1 5
|8 s = =
e = |> 1131 (658 N
g S==c ] ) a
s | = = . N
1= 23 o _r 12
= ==k g & g { Eé %N ' é
FILIZ I ~~mmy o ]
BT o SN E E : ] %
HEd |0 3
- we  wmws [ o] [ EE [
x [~] wr we weEez. ke eEtaes
i TAAEE AERES BRI E
B2 DX el i 14
Fig.2  Profile of wells in the north of the study area
o 2 GRAE >110 API,AC < 248 ps/m N|J& T
1 RERIRATTE FIIE AR 2 010 20 O o 5 PR e

PEZAEMH M4k B 25 5 300, ARPEEHLL A
JE A2 A R, St X H B2
(R 55 DU e 19 O & A 1L P 2 A AR
JRAAAS R EPE B 75 BB 25 (6 AC 5 A 2R GR
Lo E WL 3 (a) ), %5 BRI BH 3 se 2 1 [ LA
3(b))o NS LRI LVE B, iR A FLE )2
) AC {EJE A 280 ~ 420 ws/m, — 3 AR
GR{H2ZF B 2%, 2 AC >280 us/m, GR < 90
API i} 12, GR 4+ F 90 ~ 120APT B Ay sk Sk I8

B DXL P 300 H AR RS, L L 000
i 75 A A A B B 22 5 BESE IR
()3 B — /N T 2.0 g/em’, LB A T 10 ~
2000 /m( WA 3(b) ). T & &AL, HZ
— MR A R B HTR AL . AR R A RS I 22
280 ws/m M BEH 2 g/em’ PUHIA L, m] LATAE
AT X b AR B BB RO 7 143
(m/s) « (g/em®) JRUEATFETC A O BARHE I I
BHEITHZ, WEEENE, YRERENT
0.5 m i, 0w B RS AE A0 &5 T EREZ BN s
ETER TR, BEAZ IS5 LT E A AR



5

SR, 5 < SR 2 G AR e L A BRI

- 833 -

D0 AR ZE LY, BRI FUIERLR M RE ST Bexplorer BKPFECH HIBFIE R R BB Bt
AR L LRI B, T TR AL A R PR

210 ——
fik Jo3 e
e H
1B I N
Ve Uk b
By b e g
150 |
* S
=120 |
%
=4 Y
S 90 F ::0 J
A , ‘0 * .
60 A A0 o ® o
T .
4 *
¢ .
30 | *
0 L 1 1 f
80 160 240 320 400 480
AC/ps *m’

(a) AC-GR%Z &

100 000 —
e i e e * x
e . 2%
10000 -4 fihs x xxxx
* 1 - B n
KA :0 X ax
1000 % &K= . % @z %
i
g * 0 A A
. | o . ,n e By %Xx &
3 100 o’o‘ *® ¢
a e
- S
— 10 *
1}
0.1F
001 1 1 1 1 1
0.0 0.6 1.2 1.8 2.4 3.0 3.6

DEN/g * cm’
(b) LLD-DEN%: £ [

K3 PRI N H AL 2

Fig.3  Crossplot of different lithology of Taiyuan to Shanxi Formation

R 2022 4F o A 7R SRAR R Hb DX 322 58 B
T4 km x4 km {0 ) %5 55 1 4E bR 4, IEAEA)
X SE R T 2300 km® ) =ZEHIRE . T =4
b2 FLA AR 5 MR 1) 20 R, BT LARAS 4 25 m 7AE
TR A RS AR (S B, v RAE K2 FIRD 14 1 - 1]
JEA ARG BEAE B, T DL, ARWF5E 5 F H R 7%
B EBEZ R, SR TR R .
SHEX TSR T AR 2 R M 1 Ak
HoRZIC AT LU, L P9 4K R 4 i B 2R R EUhR
FETE—E LG T AR08 W s 5, KR
2H TOURC TAT 0 5 AR AR o I W R D8 A I 0 | o Kol
AW AR R IR R I B BT ARG A )2
50 1 ) R SR L R R LB R I Z R AE Y
KU BB 2E 57 S 190 T s i, T B Bl 38 K | T
AT - 2 IO 1 ) SR 50 ~ 80 m (WLIET 2) , K3k
X IR T . BT A )2 M RR R — A
LA I T R R e AR R 2 TR LR
XN AT L ATE ER (LI 4) o

it —4E IR T, A B R S R 0
IE LG AR M2 TR R, R M i, 23 5
BRI, DULHIR AR X o A S R e TN
FRE SRR R B R A R A UK
R R , (ER MO B A R R B
JEXT SR IR A o1 R AR BT 5 R, b R A
X A R A DT ko E e 0 BRI 5 R, 3 ek D BHL

PURE AT OB IX PRA TE X 70 0T o

B S S =4EXBUZ R =R AR I . S
S B PR A Y DX VT R R ] A g SUAE
i, X6 IO T T2 AR 5 AR 2 R ) X 3 o
H 2T = 4 3t 7= ¢ BHL TR AL B E S, mT AR
R D 2L A AR BT IR 2= R e FL BB S F) - T
fii o ARHEE 4 TR RBZ BT 7 143 (m/s)
+ (g/em’)  FREIBOK AL B BT/ T 3% — B Y
I [R] JE 8, 38 IR PR 2 e B ] 45 20 K i 2 I8 T
CULIE S5 (b)) o [RIEE, KL A AL 6%
~11% SRR I 4 S i LB KT 6% R [a]
JRE LN AT A5 B R0 i R (LI S (e) ) o

B =2 DR LR 5 D o5 B A (LR
Bar, ] DU AR ORRAR P i P (L P

BR300 o o B, AN T 5% o “ V7 PR
SRR MR DX 1 LR A R, — JBE S ~ 8 m, FLRUAE 1Y 55
R XA Z IR 2 ~3 mo

2 BKESTEHE

ML PG B T %) e T LA H (L
B2), tivqe b B 1 ~2 2, P8
FEA 1 m, BEm AT E, NPT Bk H
3#. 44, SHILR, Job SRR A e AS E



- 834 - VUL R 2F 240 HARBRE AR

$53 %

PR B KA HE AR B B AT 3k 31,7 km, S MY R
)2 m, 3# A#RIZHEARXILVFAKRE . AE-K
B S#IE)ZEL 6#, TH#, O# ., 10#M )2 TR 40 Aii |
1z, B IEAREGE SRR T 2 m, SR
FIRZEZ—

FERRIE ST B2 B B0 5 B ks 1, R
SR AFL: ] T I PE AL AR R A2 R B
(WE6,7), HE 6,7 Al Al A BE-K R BRI
JERJET m( WK 6), f R, TR E W

1400

X & B /ms

1500

1600H

SR e Z B S A2 R R 2 m | Rt
JEREHIE 6 m 9 SRIGEIR B /N M 4 IR )
T 200 ~ 300 km®, U] FE 5907, 5 — A LA =
FPIER A B AL . BZHERT 2 m i
X IR ARZ2 610 km? , S3Ai AERFE DX AR 0 75 7
89 ANERAL, Ho 5 ASEAL S R RREOR X 8
HA 4 DALT RIEREGH X . AE-K A
JERRARPGALH KRR

_

A it

K4 AT HFHIGE 626 - HuR &l
Fig.4 Seismic section across wells XY1 and Y626 in NW direction

INPELHIEZ AT TE )2 o3 A, RS d
K8 m,3 m Db XA ERBCERACAR H
B R A, HZR R P AR AE (LI 7)o BRR
BIERT 2 m B IXIBIMTE 9 ML E, 5 RIEHR
RIK A AR —30, MORTLL 2 460 km® , PG HEAE
SRR ZITEE/NT 4 mo RN AR
ACVE AE A AE AT, B [T T AR B oK i 2 78
K, 300 ~500 km® , B4 i X A2 10 A~ 11 76 441
18 /NSRRI g, A 2 s J2 418 A 1 T o 7 T i
Ey= /A (il

FURAS IR G 2E R L PG 2 A 2 PR B &1 T LA
B, TN BB AR T AN A PR S L PE AR Y
EAAS SR/ NI F) T ARURS R TR DL, TR T 285 DA
VTN A EE AR (WLIET6,7) s WASE-R R4
L VGLH , B 52 1 A FNIL P Iy 10 A i iE 4%, i
RETHERE, INPEH A BE-RIFHRKRT 1 m,

3 RESHSEHHBHXE

T WETEANBE & Ty SO DU A
JEAH W, S AR T 9T DR B AR Y
P (ULIET 8 ) AAS - D 4 V5 1 P (DL P
9) o &9 Ln] RIR S B T ENRE T 4 1Y
AL UL R T2 U P oy S

HIPE 8 W, AF5E XA 5 T R AR H)Z AL
ARG PUB I AL 28, AN ) T S ok 56 2 38 ¥ A2
KBRS AL AR V5 AL B B 5 2 BF 5
DX P R TR G s et A A ) R o i M
T A T M R i g 2= o IR G =11
A, AT 3t 5 A IE 7 B AL AL AR AL 2R
HRIEMT 24 30 F1 50 km, 58 X AL AR 2 55 1Y
OB JZ O T B 5 B KA S 7S Be (0,m6) .



5

SR, S SRR W A R R Lt A PR S A AR

- 835 -

LhS BT 8 AL ZR A L AL G v (] AT 2%
8] 3 AN A2 T 3 S AEE G X IR M= 4

RN, A JUAR T A T T R R 5
B rh LB ST B

(a) = 4k [X £ J5 AR IR i 4]

W & /%

() = 4 XN S 2 S B AL B > 39100 4 5 4t~ i

&l 5

() = 4 X i LI SR P 1 B

[ \
' [ \
v \,
1 ' S
H !
1 5 S
S
i Y
\
\ '
\ .
i )
\
\
s

.........

-----

6] o X1
KIRATBZ 5tk SRR 4

(=X KEAD AT EERZEEEAR

= AR DXL i A P R T

Fig.5 Seismic attribute map and thickness map of coal seams in three-dimensional area

AR D 20 VR 2 P L s 00 )= DUAR
i, PSS R R R AR AR = (WL 9) B
BT PG AN 4 ASam M, WA
o LA TR DXV R R AL Ay, JEARIE A, AR~
KIFHEBERGE S5 ~20 mo 4 RSN Y&
ML, SR 40 ~ 60 m, Herp AL F T IX AR
SRS, P, A 73 3L T 5 X P 2% Hh R A
PR, S AU AR AL YA (A R 25

FLARCIE] 8 AN 9 W LUE i, WS X A7 AL P A
R AR M, BT 3L AR U A B
RSN AW Af 7 B A T YT

JEFNT AR HJZ I ACAN [ - — o2 T D0 8L oy o i 1)
o, AT WA BIESE DX Y R, BB 2 U A
THERZI R T U], A S IRBCE R R
(FERAR S B , MBFFE X P4 %l F s 2
R A2 1] AL AR 78 1) ) AR TR A S 2L 5ty 5
73— iR FEIE Y A T M, A TR W B BE S
DXALARTHR , AR SR i B U145, N IRBOHT =
7B MBETE X AU AR A A G R A R R i 2
BT (40 ~65 m)

BIF9E X AR - SR R i IS 5 L 3 Y
P UIRCA TR M B AT AE—E W) AR R, )



- 836 - (LB == QRS S Y

B 1 IFIK AR A IR (L (L 6,8.,9)
6.9) s Tl FE BB I M 24 LA B

s CE]
EHEMBETX E= a®is T BEBEEE>2 miEE

Bl 6 SRR Z AR B AR R A2 RIF

Fig.6 Coal seam isopach map of Taiyuan Formation and Benxi Formation in the southeast margin of Ordos Basin

L]
WESEL SHBEIR 2% Uk FH RG> mi 5

B 7 SRR A R L L P A2 R

Fig.7 Coal seam isopach map of Shannxi Formation in the southeast margin of Ordos Basin




5 SR, 5 < SR 2 G AR e L A BRI - 837 -

0 10 20 km o © BN E 00 ¢ 0 ©®
o
<, .0
‘ o Ny -1 o o o
o [ Py S o
= £559 o
57 ° ¢ ¥ Y . ° o
. SN or -
< o HE3 o] ©
2 4\) @ ® o o o
% * i .
° %2
C L B HES o
& L e
o o %57 o
o
° o 73 o ° °
o
o ° 54
= 2 o
Bhs o
) o
° uye  HE °
L ]
I =1 o o o ~
;;l f1.7-10 . OAR
o ° o
o o g Seh1= o
o 2 ) o
° ° ° o A"
<
626 ° &
: ° fir2 ° "
9 17-10 L
E% EUOELI )
g Y B HJZ}%
e ot

_ 0,ml1 O,m2 O,m3 Om4 Om5,, Om5, Om5, O,m5, O,m5, Om5,

[ 8 IR 22 W i AR R A 0 A% oy i ]

Fig. 8 Pre-Carboniferous palaeogeological map of southeastern Ordos Basin

RS us

B9 SRR 2 i Ao AR e AR AR 2 R I
Fig.9 Stratigraphic isopach map of Taiyuan Formation and Benxi Formation in southeast Ordos Basin
KIFH w1 ~3 )2 BOKERIFREEG ANEE. BT & 5RO R, HI1E T
e s s RIS Ko . i EHBR S PPRRORIEA KA B (WA 10) . f & 10 7]
JEJZEAR, B VORI Y A M R e DA N, KA FEARER ST XA AR A I 5
Finlo B 7EFH B EMZ B 46 R BaE X, J& T J0 =M ny G mvE K



- 838 - VUL R 2F 240 HARBRE AR

$53 %

TIIR BRI B e SR IR i) AR
H S BEE APE T T D& (R %
TE b T A A 100 e ) 3 A i
(TR KBRS U) B v M =

JIT LA by S M 0[] B A P A 2= A K o B
JER—EPERIVE N o IR IR AN R ) 5
M3t B i RAE I YA 1 3 )

(o ]84 [ [CR]eBEEEXRTm [IREEREMEL

B 10 SR/R 22 4 AR AR I A D R

Fig. 10  Limestone isopach map of Taiyuan Formation in southeastern Ordos Basin
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Fig. 11  Sedimentary facies map of Benxi Formation and Taiyuan Formation in southeastern Ordos Basin
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