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Abstract This study investigates the sequence stratigraphy, palaeogeography, and coal accumula-

tion patterns of the coal-bearing Xishanyao Formation of the Middle Jurassic in the Taibei sag of Tuha
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Basin, utilizing outcrop profiles and drilling core data. The Xishanyao Formation in the Taibei sag is
divided into two third-order sequences, sequence I corresponds to the first and second members of the
Xishanyao Formation, while sequence Il corresponds to the third and fourth members. Based on a series of
contour maps of lithological parameters such as stratigraphic thickness, sandstone thickness, and sand-
stone-to-mudstone ratio, the palaeogeographic outlines of the two third-order sequences are reconstructed.
The northern and southern parts of the Taibei sag primarily were dominated by braided river deltas and
meandering river deltas, while the central area was characterized by lacustrine environment. The pro-
venance came from the northern Bogda Mountains and the southern Juelotag Mountains. From the first and
second members to the third and fourth members of the Xishanyao Formation, the Taibei sag underwent a
transition from swamp-dominated (sequence I) to lacustrine conditions (sequence Il ), characterizing a
fluvio-lacustrine sedimentary environment. The most intensive peat accumulation occurred in the second
member of the Xishanyao Formation within sequence I, with the coal accumulation center located in the
northern foothills of the sag, especially in the Kekeya area, which was situated in palaeogeographic
settings such as delta plains and peat swamps. In contrast, coal accumulation in sequence Il was weak,
with only thin or no coal seams developed. The results of this study on sequence stratigraphy, palaeo-
geography, and coal accumulation patterns provide a theoretical basis for coalbed methane exploration and
development, as well as for the evaluation and selection of exploration blocks in the Taibei sag.

Key words Tuha Basin, Xishanyao Formation, fluvio-lacustrine facies, sequence stratigraphy,
coal accumulation palaeogeography
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Fig. 2 Map showing distribution of boreholes used in sequence-stratigraphic and palaeogeographic study of

the Xishanyao Formation coal-bearing strata in Taibei sag, Tuha Basin
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Fig. 3 Four rock types of the Xishanyao Formation in Taibei sag, Tuha Basin
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Table 1 Lithofacies types of the Xishanyao Formation coal-bearing strata in Taibei sag, Tuha Basin
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Fig. 4 Typical sedimentary sequences of the Xishanyao Formation in Taibei sag, Tuha Basin

LTI G BRI R 275 - /UL 0 T ol N ) = R T
BUORBTASAE . AW EvE |« W08 410 S st ek Al 2 48
PRET R BERER, EFMREHARNZF
G g R B AR T T S A

3) MWEATEMBUERA M, LFHE i AT
B RAL N JZ 7 S (pEfFesE, 2022) 0 HE
BRI N aHRE ., DiESHZ | ka5
S MR 5 e Z A R T A o R
T2ERZGORARE, Ui 2 Mg e m sk ik
AW 2R (AU DORREREE S ), ALK IX Rl
CORAS TN JZ PP S RPN, #8532 B
ALY I TR K OK e s, T R =]
ZE NSRS A e FAN R e s S sy e (13
F878 Tl AU BRI R 1] T R R, AR T —
U DX I 9 Ao e Il e e SR i, AT ) A O = =
P30 o3 i) B S
4.1.2  HEAHZ E & K iz EHIR A

1) WMz m. I8 4002 e = 22 BE, W)
iy 132 A 2 W K OB B B SRR YT A
JE T IR UUAR ST, 2% S TG B TR AR R S T
RARRIZ B3 A FERTTEIXN, 080 1 T
AR — BB RS SR TR Y (e
Kb IR Ue o SOk P ) BB, O DL R ARLTT
IR R S O PUIAR R o AR B b, % 5
Z X LT SR S (E R 2 T e M R B R ] B R AR Y

FRAIE

2) BRRWIZ . %S AR XN AT
2, MRCT W AR AR AL R R S ] Y g B
HMARVRRAE S R I LT 2 FE X — & AE m Bk
JEASA . KRR B UURRF S eh, AN IR )2 e o B
kb Bl e i T s — e e oA LA P A Y
DURRRE [m] vhr R WE 1] 1A J5E )2 90 o B8 HG A 20 T R
PriTitie . xR B AR AR E . At — . A
I R A SR R AE B S5 R e, R T Rl e A I
(1] 22 B 50 AT 55 I X B 18 S B B T o 7 D S o
b R R R B AR AR B A A AR AE (L
et al., 2018),

4.2 MMM EItMERGTEHELEAR

B F it B &2

W2 7 )2 S B A T 1R, K B AL I B P
WA R0 2 A ZGU2F, J2IF T XRG4 40
— B, ETREMUMUIRL, RF R LA
A= B, FEREIAUIR.
4.2.1 BHHABMEFBESF

B4 00T ik 04 FH A b R 6 B 1 R
WES R b v I AmE A BT EE N 593 m
(K 6). PHIIaE4S TR = T4 K b =W 5
AP RS M, Wi ad—. —BkaFHw
a.OMWAE D RERER, Dmwba . s g



e

B2WE H2H

PRES 1355 .k i 4 15 AU TR oP Ok 2 458 P 002 2 3 9 AR 2 e — ot 3t 8 % SR AR T 685

W22 P 5 Se

s .

a—#ERIRIT = MMNGRE, W ORI AR, S = AT SR AT A, 0 ) T PG 1L 7 2 = BRI 5 b— 43 Wk 18] T R D U8 )2 B e 11 B 2 R

WA, g =M R E A, -CAR W Y LA B c— @RS, = MUNETZIT O, T E O, W5 R AR AR

T, BRI Py Ll A B d—PATIZ BN, i bR BE AR A, AR SR B, ORIV AR, AR R P A = B e—HR

RIZBAD A, = AUNHTZ IO AT , AR 50 09 102 21 = Be s F— Wb SUZ PP A, RO T 23U RIS DURRERIE, A 7 30 1 7Y 1 2 — B
BlS nhia Z st & L S Ok 2 S 0 AR AR AL

Fig. 5 Sedimentary facies characteristics of the Middle Jurassic in Taibei Sag, Tuha Basin
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Fig. 8 Isopach map of sequence I formation in the Xishanyao Formation in Taibei sag, Tuha Basin
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Fig.9 Sandstone isopach map of sequence | in the Xishanyao Formation in Taibel sag, Tuha Basin
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Fig. 11 Lithofacies palaeogeography and coal seam isopach map of sequence | in the Xishanyao Formation in Taibei sag, Tuha Basin
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